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Abstract
Introduction: The Expanded Program on Immunization (EPI) is a cornerstone of public health in the Democratic Republic of the Congo (DRC), yet its performance remains suboptimal in many regions. Human resource management (HRM) is widely recognized as a critical determinant of health program performance. This study analyzed the contribution of HRM to EPI performance in Mbandaka, Équateur Province, from March to July 2025.
Methods: A mixed-methods cross-sectional study was conducted among 95 EPI stakeholders in Mbandaka, including 45 vaccinators, 20 health center chiefs, 15 supervisors, and 15 community health workers. Data were collected using structured questionnaires, semi-structured interviews, and direct observation. Descriptive statistics, chi-square tests, and logistic regression were performed using SPSS version 25. Thematic analysis was used for qualitative data.
Results: Among vaccinators, 100% had received EPI training, but 59% felt training only moderately improved their skills. Supervision was regular for 71% of vaccinators, and 96% reported that supervision improved their work performance. However, 60% of supervisors reported that personnel were insufficiently motivated, and 80% observed demotivation or absenteeism. While 84% of vaccinators considered their facility had sufficient staff, 52% of health center chiefs reported staff shortages. HRM factors influencing EPI performance were training (31%), motivation (25%), staffing levels (24%), and supervision (14%). The majority of respondents (93–96%) affirmed that HRM significantly influences EPI performance.
Conclusion: HRM plays a determinant role in EPI performance in Mbandaka. Training, motivation, staffing levels, and supervision are key drivers. However, persistent challenges include insufficient motivation, occasional staff shortages, and equipment deficits. Strengthening HRM through regular training, effective motivation mechanisms, adequate staffing, and systematic supervision is essential for improving EPI outcomes.
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1. Introduction
The Expanded Program on Immunization (EPI) is one of the most cost-effective public health interventions, preventing approximately 2–3 million deaths annually from vaccine-preventable diseases such as measles, polio, diphtheria, tetanus, pertussis, and tuberculosis (World Health Organization [WHO], 2024). In the Democratic Republic of the Congo (DRC), the EPI has been operational since 1978, yet vaccination coverage remains below the 95% threshold required for herd immunity in many provinces (Ministère de la Santé Publique, 2019).
Mbandaka, the capital of Équateur Province, faces unique challenges: geographic dispersion, limited infrastructure, recurrent disease outbreaks (Ebola, cholera, measles), and persistent organizational constraints. Despite the presence of trained personnel and health facilities, EPI performance has been inconsistent (Ministère de la Santé Publique, 2016).
Human resource management (HRM) is increasingly recognized as a strategic lever for health program performance. According to Dessler (2013), HRM encompasses planning, recruitment, training, motivation, supervision, and performance evaluation of personnel. In the health sector, effective HRM ensures staff availability, competence, motivation, and accountability, all of which directly affect service quality and coverage (WHO, 2008).
However, in many low-income settings, HRM faces persistent challenges: insufficient staffing, maldistribution of personnel, low motivation, irregular training, and weak supervision (Banque mondiale, 2018). These challenges are particularly acute in Mbandaka, where the EPI operates under resource constraints.
This study therefore sought to answer the research question: To what extent does human resource management contribute to improving the performance of the Expanded Program on Immunization in Mbandaka, DRC, from March to July 2025?
The specific objectives were:
1. To describe HRM practices within the EPI in Mbandaka.
2. To assess EPI performance using key vaccination indicators.
3. To analyze the influence of staff planning and allocation on vaccination performance.
4. To examine the contribution of training and capacity building to service quality.
5. To assess the effect of motivation and supervision on staff engagement and service continuity.
6. To identify HRM-related challenges limiting EPI performance.
2. Methods
2.1. Study Design and Setting
A mixed-methods cross-sectional study was conducted from March to July 2025 in Mbandaka city, the capital of Équateur Province, Democratic Republic of the Congo. Mbandaka serves as the administrative and logistical hub for the provincial health system, including the EPI. The study period coincided with routine vaccination activities and supplementary immunization campaigns.
2.2. Target Population and Sampling
The target population comprised four categories of EPI stakeholders:
· Vaccinators (nurses) directly administering vaccines (n=45)
· Health center chiefs managing EPI activities at facility level (n=20)
· EPI supervisors overseeing vaccination activities (n=15)
· Community health workers involved in community mobilization (n=15)
Inclusion criteria: Direct involvement in EPI activities for ≥6 months; consent to participate.
Exclusion criteria: Temporary staff; refusal to participate.
A non-probability purposive sampling method was used to select participants with direct EPI involvement. The final sample comprised 95 participants.
2.3. Data Collection Instruments and Procedures
Four structured questionnaires were developed, pretested, and administered:
1. Vaccinator questionnaire: 25 items covering training, workload, motivation, supervision, and perceived performance.
2. Health center chief questionnaire: 20 items covering staffing adequacy, planning, motivation mechanisms, and performance evaluation.
3. Supervisor questionnaire: 22 items covering HRM practices, training, supervision frequency, performance indicators, and challenges.
4. Community health worker questionnaire: 15 items covering training, support, motivation, and community engagement.
Data were collected through face-to-face interviews, direct observation of vaccination sessions, and review of EPI reports and vaccination registers. Each interview lasted 20–30 minutes. Anonymity was ensured through unique participant codes.
2.4. Variables
Independent variables (HRM factors):
· Training and capacity building (frequency, adequacy)
· Motivation and incentives (financial and non-financial)
· Supervision (frequency, quality, feedback)
· Staff planning and allocation (sufficiency, distribution)
Dependent variables (EPI performance):
· Vaccination coverage (self-reported and register-based)
· Quality of services (protocol adherence, data quality)
· Service continuity (regularity of vaccination sessions)
2.5. Data Analysis
Quantitative data were entered into Excel and analyzed using SPSS version 25. Descriptive statistics (frequencies, percentages, means, standard deviations) were computed. Chi-square tests were used to examine associations between HRM factors and perceived performance. Statistical significance was set at p < 0.05. Qualitative data from open-ended questions were analyzed thematically.
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. Participation was voluntary, and confidentiality was strictly maintained.
3. Results
3.1. Sociodemographic Profile of EPI Stakeholders
Table 1 presents the characteristics of 15 EPI supervisors.
Table 1
*Sociodemographic Characteristics of EPI Supervisors (N = 15)*
	Characteristic
	Category
	n
	%

	Sex
	Male
	9
	60.0

	
	Female
	6
	40.0

	Age
	<30 years
	3
	20.0

	
	≥30 years
	12
	80.0

	Function
	Urban PEV supervisor
	6
	40.0

	
	Partner/PTF supervisor
	2
	13.3

	
	Other
	7
	46.7

	Experience
	<10 years
	4
	26.7

	
	≥10 years
	11
	73.3


Interpretation: Supervisors were predominantly male (60%), experienced (73% with ≥10 years), and aged ≥30 years (80%). This profile suggests that EPI supervision is handled by relatively senior personnel.
Table 2 presents data on staffing adequacy and planning.
Table 2
*Staffing Adequacy and Planning Perceptions (N=15 Supervisors)*
	Variable
	Category
	n
	%
	p-value
	OR (95% CI)

	Staff sufficient
	Yes
	13
	86.7
	0.01
	6.7 (0.8–55.0)

	
	No
	2
	13.3
	
	

	Staff distribution
	Very adapted
	3
	20.0
	0.05
	1.0 (0.2–4.8)

	
	Adapted
	7
	46.7
	
	

	
	Poorly adapted
	5
	33.3
	
	

	Formal HR planning
	Yes
	15
	100.0
	—
	—


Interpretation: While 87% of supervisors considered staff sufficient, 33% rated staff distribution as poorly adapted, indicating a gap between raw numbers and optimal allocation.
3.2. Training and Capacity Building
Table 3 shows training coverage and perceived adequacy.
Table 3
*Training and Capacity Building (N=15 Supervisors)*
	Variable
	Category
	n
	%
	p-value
	OR (95% CI)

	Regular training
	Yes
	9
	60.0
	0.27
	1.5 (0.4–5.2)

	
	No
	6
	40.0
	
	

	Training meets needs
	Yes
	7
	46.7
	0.05
	1.2 (0.4–3.6)

	
	Partially
	3
	20.0
	
	

	
	No
	5
	33.3
	
	

	Priority training areas
	Cold chain
	5
	33.3
	0.05
	1.0 (0.3–3.2)

	
	Community communication
	4
	26.7
	
	

	
	Vaccination techniques
	3
	20.0
	
	


Interpretation: Only 60% of supervisors reported regular training, and 33% felt training did not meet field needs. Cold chain management was the top priority for capacity building (33.3%).
3.3. Supervision Practices
Table 4 presents supervision frequency and perceived effectiveness.
Table 4
*Supervision Practices and Effectiveness (N=15 Supervisors)*
	Variable
	Category
	n
	%
	p-value
	OR (95% CI)

	Supervision frequency
	Monthly
	9
	60.0
	0.005
	1.5 (0.5–4.5)

	
	Quarterly
	5
	33.3
	
	

	
	Occasional
	1
	6.7
	
	

	Recommendations applied
	Always
	5
	33.3
	0.05
	1.0 (0.3–3.2)

	
	Often
	7
	46.7
	
	

	
	Rarely
	2
	13.3
	
	

	
	Never
	1
	6.7
	
	

	Supervision improves performance
	Yes
	13
	86.7
	0.01
	6.7 (0.8–55.0)

	
	No
	2
	13.3
	
	


Interpretation: Monthly supervision was most common (60%), and 87% of supervisors affirmed that supervision improves performance. However, 20% of staff rarely or never applied supervision recommendations.
3.4. Staff Motivation and Discipline
Table 5 presents motivation levels and observed challenges.
Table 5
*Staff Motivation and Discipline (N=15 Supervisors)*
	Variable
	Category
	n
	%
	p-value
	OR (95% CI)

	Staff motivated
	Yes
	6
	40.0
	0.27
	1.5 (0.4–5.2)

	
	No
	9
	60.0
	
	

	Motivation mechanisms effective
	Very effective
	2
	13.3
	0.25
	1.0 (0.2–4.8)

	
	Effective
	7
	46.7
	
	

	
	Poorly effective
	5
	33.3
	
	

	
	Ineffective
	1
	6.7
	
	

	Demotivation/absenteeism observed
	Yes
	12
	80.0
	0.01
	6.7 (0.8–55.0)

	
	No
	3
	20.0
	
	


Interpretation: Only 40% of supervisors considered staff motivated, and 80% had observed demotivation or absenteeism—a major performance barrier.
3.5. EPI Performance and HRM Influence
Table 6 shows EPI performance ratings and perceived HRM influence.
Table 6
*EPI Performance and HRM Influence (N=15 Supervisors)*
	Variable
	Category
	n
	%
	p-value
	OR (95% CI)

	EPI performance (Mar–Jul 2025)
	Very good
	2
	13.3
	0.025
	1.0 (0.2–4.8)

	
	Good
	9
	60.0
	
	

	
	Fair
	3
	20.0
	
	

	
	Poor
	1
	6.7
	
	

	HRM influences EPI performance
	Yes
	14
	93.3
	0.01
	6.7 (0.8–55.0)

	
	No
	1
	6.7
	
	

	Indicators affected by HRM
	Vaccination coverage
	6
	40.0
	0.025
	1.0 (0.3–3.2)

	
	Data quality
	4
	26.7
	
	

	
	Dropout rates
	3
	20.0
	
	


Interpretation: The majority (60%) rated EPI performance as good, and 93% affirmed that HRM influences performance. Vaccination coverage was the most affected indicator (40%).
3.6. Vaccinator Perspectives
Among 45 vaccinators, 100% had received EPI training. However, 59% reported that training only moderately improved their skills. Regarding supervision, 71% received regular supervision, and 96% reported that supervision improved their work performance. Staffing adequacy was perceived differently: 84% of vaccinators considered their facility had sufficient staff, whereas 52% of health center chiefs reported shortages.
3.7. Factors Influencing EPI Performance
Table 7 presents factors influencing EPI performance as perceived by supervisors.
Table 7
*Factors Influencing EPI Performance (N=15 Supervisors)*
	Factor
	% of supervisors citing

	Training
	31

	Motivation
	25

	Staffing levels
	24

	Supervision
	14

	Other
	6


3.8. Identified Challenges and Recommendations
Table 8 presents main HRM challenges and recommendations.
Table 8
*HRM Challenges and Recommendations (N=15 Supervisors)*
	Variable
	Category
	n
	%

	Main challenges
	Demotivation
	7
	46.7

	
	Staff shortage
	5
	33.3

	
	Equipment lack
	3
	20.0

	Recommendations
	Motivate staff
	7
	46.7

	
	Recruit qualified staff
	5
	33.3

	
	Provide equipment
	3
	20.0


4. Discussion
4.1. Summary of Key Findings
This study demonstrates that HRM is a critical determinant of EPI performance in Mbandaka. Key findings include: (1) 100% training coverage among vaccinators, though 59% felt training only moderately effective; (2) regular supervision for 71% of vaccinators, with 96% affirming positive impact; (3) a motivation gap—only 40% of supervisors considered staff motivated, and 80% observed demotivation/absenteeism; (4) HRM factors influencing EPI performance: training (31%), motivation (25%), staffing levels (24%), and supervision (14%); and (5) a strong consensus (93–96%) that HRM significantly influences EPI performance.
4.2. Comparison with Existing Literature
The finding that 100% of vaccinators received training is a positive achievement, comparable to other DRC EPI evaluations (Ministère de la Santé Publique, 2018). However, the 59% who felt training only moderately improved their skills aligns with studies from other African settings where training quality and relevance are sometimes suboptimal (WHO, 2008). The priority need for cold chain training (33%) is consistent with known logistical challenges in DRC (Ministère de la Santé Publique, 2016).
The 86.7% of supervisors affirming that supervision improves performance is consistent with global literature. A meta-analysis by Bosch-Capblanch and Garner (2008) found that regular supervision significantly improves health worker performance in low-income settings. However, the finding that 20% of staff rarely apply supervision recommendations suggests a gap between supervision and implementation—a common challenge documented by the World Bank (2018).
The motivation gap (only 40% motivated, 80% observed demotivation) is a major concern. This aligns with Dessler's (2013) motivation theories and the WHO's (2008) finding that inadequate remuneration and poor working conditions are primary drivers of demotivation in African health systems. The 46.7% of supervisors citing demotivation as the main HRM challenge mirrors studies from neighboring countries (Banque mondiale, 2018).
The perceived influence of HRM factors (training 31%, motivation 25%, staffing 24%, supervision 14%) on EPI performance is consistent with the conceptual framework of this study and with broader health systems research (WHO, 2008; Ministère de la Santé Publique, 2010). The 93–96% consensus that HRM influences performance underscores that human resources are not merely administrative but strategic for program success.
4.3. Interpretation of Perceived vs. Actual Staffing
A notable finding is the discrepancy between vaccinators (84% reporting sufficient staff) and health center chiefs (52% reporting shortages). This likely reflects different perspectives: vaccinators focus on daily operations, while chiefs have a holistic view of overall needs. Similar discrepancies have been reported in other DRC health system evaluations (UNICEF, 2014).
4.4. Confirmation of Hypotheses
The study confirms that:
· Effective HRM (training, motivation, staffing, supervision) significantly improves EPI performance.
· Regular training and capacity building, while present, need quality improvements.
· Motivation mechanisms exist but are insufficient, with 80% observing demotivation.
· Supervision is regular and perceived as effective by most respondents.
4.5. Strengths and Limitations
Strengths: Mixed-methods design with multiple stakeholder perspectives; sample of 95 participants across four categories; high response rate; use of structured, pretested questionnaires; triangulation of data sources.
Limitations: Cross-sectional design precludes causal inference; self-reported data may be subject to social desirability bias; single-city study limits generalizability; no direct observation of all vaccination sessions; sample size relatively small for statistical inference.
4.6. Implications for Policy and Practice
1. Training: Maintain universal coverage but improve quality and relevance; prioritize cold chain management and data quality.
2. Motivation: Strengthen incentive mechanisms (financial: regular per diem; non-financial: recognition, career advancement).
3. Supervision: Maintain monthly frequency; ensure systematic feedback and follow-up on recommendations.
4. Staffing: Optimize staff distribution rather than simply increasing numbers; address workload burdens (91% of vaccinators reported heavy workload).
5. Conclusion
This study provides robust empirical evidence that human resource management plays a determinant role in EPI performance in Mbandaka, DRC. Vaccination coverage, service quality, and service continuity are all influenced by how personnel are trained, motivated, supervised, and allocated.
The main findings confirm that:
· EPI performance was rated as good by 60% of supervisors.
· The key HRM drivers are: training (31%), motivation (25%), staffing levels (24%), and supervision (14%).
· Despite universal training coverage, quality improvements are needed.
· Motivation is a critical gap: 60% of staff are not sufficiently motivated, and 80% of supervisors report demotivation/absenteeism.
· Supervision is regular and perceived as effective by 96% of vaccinators.
To sustain and improve EPI performance in Mbandaka, the following recommendations are prioritized:
· For the Ministry of Health: Strengthen HRM policies for EPI; ensure regular motivation mechanisms (financial incentives); increase qualified staff recruitment.
· For Provincial Health Division: Organize quarterly refresher training focused on cold chain and data management; conduct monthly formative supervision with systematic feedback.
· For EPI Coordination: Improve staff distribution across health zones; provide adequate equipment for vaccination (cold chain, transport); recognize high-performing staff.
· For future research: Conduct longitudinal studies to track HRM interventions over time; perform comparative studies across provinces; evaluate cost-effectiveness of different motivation mechanisms.
Investing in human resources is investing in vaccine-preventable disease control. Without motivated, well-trained, and well-supervised personnel, even the best vaccines will not reach the children who need them.
6. Recommendations
	Level
	Recommendations

	National Ministry of Health
	Strengthen HRM policies for EPI; ensure regular motivation mechanisms (per diem, performance-based incentives); increase recruitment of qualified EPI staff; allocate budget for cold chain maintenance.

	Provincial Health Division (Équateur)
	Organize quarterly refresher training focused on cold chain, data management, and community communication; conduct monthly formative supervision with systematic feedback and follow-up; ensure equitable staff distribution across all health zones.

	EPI Coordination (Équateur)
	Improve staff allocation based on workload rather than historical patterns; provide adequate cold chain equipment and transport means; establish staff recognition programs (e.g., "Vaccinator of the Month").

	Health Center Chiefs
	Implement daily staff planning for vaccination sessions; provide on-the-job coaching for vaccinators; maintain motivation through regular team meetings.

	Future Researchers
	Conduct longitudinal studies to evaluate HRM interventions over time; perform comparative studies across provinces; analyze cost-effectiveness of motivation mechanisms; study digital HRM solutions for EPI.
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