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Abstract:
Background: Vaccination is an essential public health intervention for reducing infant morbidity and mortality. The quality of service delivery is crucial for the effectiveness of immunization programs. This study evaluated the quality of services in the Expanded Program on Immunization (EPI) at the Banconi University Community Health Center (CSCOM-U) in Bamako in 2025.
Methodology: A cross-sectional study was conducted from January 2024 to March 2025 at the Banconi CSCOM-U. The study population included 586 parents/guardians of children under one year of age and 6 health workers. Data were collected through questionnaires. individual interviews. documentary reviews. and observation checklists. then analyzed using SPSS version 25.0. The evaluation of EPI service quality was based on an assessment score categorized as Good (> 80%). Average (60-80%). or Poor (< 60%).
Results: The majority of vaccinated children were one day old (32.4%). with a male predominance (56%). Parental satisfaction was high across several dimensions: ease of appointment scheduling (87.03%). reception quality (92.83%). clarity of information (99.5%). staff availability (99.3%). facility cleanliness (99%). comfort of the premises (99.8%). and staff competence (99.8%). However. stockouts of BCG and Polio vaccines were noted (25%). indicating an average quality level for this specific indicator. All functional requirements were met.
Conclusion: This study highlights an overall satisfactory quality of EPI services at the Banconi CSCOM-U. Nevertheless. vaccine stockouts represent a major challenge that requires specific attention to maintain program performance.
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INTRODUCTION
Vaccination is universally recognized as one of the most effective and cost-efficient public health interventions for preventing infectious diseases and reducing infant mortality (1–3). Since the launch of the Expanded Program on Immunization (EPI) by the World Health Organization (WHO) in 1974 with the initial objective of preventing seven severe diseases. namely tuberculosis. diphtheria. tetanus. pertussis. poliomyelitis. measles. and hepatitis B major global advancements have been achieved (2). The WHO estimates that vaccination prevents approximately 2 million child deaths per year. underscoring its crucial role in improving global health (3–5).
In Mali. the EPI was officially launched on December 11, 1986 (6). Since then. the country has made significant progress in reducing deaths attributable to vaccine-preventable diseases. achieving a 13% reduction in under-five mortality between 2019 and 2023 by vaccinating over two million children (6–8). As a pioneer. Mali introduced a hybrid approach for the malaria vaccine in 2025. complementing the fight against malaria. measles. and other diseases (9). However. the effectiveness of an immunization program depends not only on the availability of services but also. and most importantly. on the quality-of-service delivery (10,11).
Quality of service delivery. defined as the capacity of a service to effectively meet expressed requirements to satisfy users. is a determining factor for achieving the Sustainable Development Goals (SDGs) related to health (12). This implies mastery of the cold chain. adequate staff training. and rigorous management of vaccine storage and transport conditions (13). Studies conducted in other developing countries. such as India. Bangladesh. Cameroon. Ghana. Kenya. and Uganda. have revealed significant gaps in the quality-of-service delivery at vaccination centers. including vaccine shortages. inadequate storage capacity. and limited cold chain management (5,14,15).
In Mali. although progress has been noted. the existing literature lacks specific studies on the quality of services provided by the Banconi University Community Health Center (CSCOM-U) in Bamako. This gap motivated the present study. highlighting its relevance and importance. Therefore. the objective of this study was to evaluate the quality-of-service delivery provided by the EPI at the Banconi CSCOM-U in Bamako in 2025.
METHODOLOGY

Study Type and Period

This was a descriptive cross-sectional study conducted in 2025. based on routine data from the CSCOM-U. The study covered a 14-month period. from January 1. 2024. to March 31. 2025.

Study Setting

The study took place at the CSCOM-U. a community health center designated as a University CSCOM since 2011. It is located in Commune I of the Bamako district. and its health area covers five neighborhoods. The center includes a vaccination unit. a maternity ward. an outpatient clinic. a pharmacy (drug sales depot). and a laboratory.

Study Population

The study population consisted of mothers or guardians of children targeted by the EPI (children aged 0 to 11 months) and healthcare providers involved in immunization services. It also included the primary data collection documents and tools used by the providers.

Inclusion and Exclusion Criteria

The selection criteria were as follows: any parent or guardian of a child aged 0 to 11 months receiving vaccination during the data collection period; any health worker involved in the management and delivery of routine immunization services; and any usable routine EPI documents (booklets. activity reports. registers) from the Banconi CSCOM-U.

Sampling
The study used a mixed sampling approach: exhaustive sampling for health workers involved in delivering vaccination services and for primary documents/tools. and convenience sampling for the parents of children.

Study Variables

The variables included sociodemographic characteristics of vaccinated children (age. sex). accessibility to services and reception (ease of appointment scheduling. waiting time before vaccine administration. reception upon arrival at the unit). and communication/information (clarity of information provided on vaccination. staff availability. explanations given before vaccination). They also covered the availability of equipment. vaccines. and essential products. as well as components required for the proper functioning of the EPI unit (organization of vaccination sessions. unit cleanliness).

Data Collection and Tools

A documentary review was performed by examining activity reports. vaccination booklets. and registers to extract quantitative data. A task-based observation grid and an interview guide were administered to the relevant health personnel to collect qualitative data. A structured questionnaire and an individual interview guide were also used with the parents. A data extraction sheet was used to analyze the primary documents and tools of the EPI service.

Data Analysis Plan

Data were entered and analyzed using SPSS software version 25.0 to perform descriptive analyses (frequencies. percentages. and means) and to generate charts. A simple descriptive analysis of the different variables was conducted. For the quality assessment. a service quality evaluation score with three hierarchical levels (Good. Average. and Poor) was used to classify the unit. The scores were assigned as follows: over 80% availability. between 60-80% availability. and less than 60% availability of the required elements. respectively.
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RESULTS
Sociodemographic Characteristics of the Surveyed Children
Among the children surveyed. 32.4% were one (1) day old. and 56% were male. Regarding the frequency of visits. 32.4% of the children were on their first visit. while 2.7% were on their sixth visit. Regular visits were observed in 80% of the cases.
Table 1: Distribution of surveyed children according to sociodemographic characteristics. frequency. and regularity of visits to the EPI unit.
	Sociodémographiques Caractéristiques
	n = 586
	%

	Distribution by Age

	One (01) day
	190
	32.40

	Six (06) weeks
	165
	28.20

	Ten (10) weeks
	81
	13.80

	Fourteen (14) weeks
	76
	13.00

	Nine (09) months
	58
	09.90

	Fifteen (15) months
	16
	02.70

	Distribution by Sex

	Male
	331
	56.00

	Female
	255
	44.00

	Visit Frequency

	First visit
	190
	32.4

	Second visit
	165
	28.2

	Third visit
	81
	13.8

	Fourth visit
	76
	13.0

	Fifth visit
	58
	9.9

	Sixth visit
	16
	2.7

	Regularity of Attendance

	Yes
	469
	80.0

	No
	117
	20.0



Sociodemographic Characteristics of EPI Unit Personnel
Females represented 83% of the unit staff. Regarding age. 66.70% of the personnel were over 25 years old. The mean age was $27.16 \pm 2.78$ years. with a range from 24 to 31 years. The average length of work experience was $3.33 \pm 1.75$ years. ranging from 1 to 6 years. The distribution was equal. with 50% of the staff having $\le 3$ years of experience and 50% having $> 3$ years. All surveyed personnel (100%) had received training on the Expanded Program on Immunization.
Table 2: Distribution of surveyed EPI unit personnel according to sociodemographic characteristics (sex. age. and years of experience in the EPI unit).
	Sociodemographic Characteristics
	n = 6
	%

	Distribution by Sex

	Male
	01
	17.00

	Female
	05
	13.00

	Distribution by Age Group

	< 25 years
	02
	33.30

	≥ 25 years
	04
	66.70

	Years of Experience in EPI Service
	
	

	≤ 3 ans
	3
	50.0

	> 3 ans
	3
	50.0


Quality of EPI Service Delivery at Banconi CSCOM-U
Appointment scheduling was judged as easy in 87.03% of cases. Waiting time was considered acceptable in 57.8% of cases. Reception was rated as satisfactory by 92.83% of parents. Information regarding vaccination was clear for 99.5% of parents. Staff availability to answer questions was noted in 99.3% of cases. Explanations provided before vaccination were satisfactory for 96.6% of parents. The vaccination unit was judged clean by 99% of parents. and facilities were considered comfortable in 99.8% of cases. A pleasant atmosphere prevailed within the unit in 98.8% of cases. Overall satisfaction with the services received at the EPI unit reached 99.8%.
Table 3: Opinions of surveyed parents on the quality of reception. accessibility. information. communication. cleanliness. comfort. and overall satisfaction level.
	Accessibility and Reception
	n = 586
	%

	Appointment Scheduling
	
	

	Easy
	510
	87.03

	Difficult
	76
	12.97

	Waiting time before vaccination

	Short 
	247
	42.2

	Average
	339
	57.8

	Long 
	0
	0.0

	Reception upon arrival

	Satisfactory
	544
	92.83

	Unsatisfactory
	42
	7.17

	Information and Communication

	Clarity of information provided on vaccination
	
	

	Clear
	583
	99.5

	Unclear
	3
	0.5

	Staff availability for answer questions
	
	

	Available
	582
	99.3

	Unavailable
	4
	0.7

	Explanations received before vaccination
	
	

	Satisfactory
	566
	96.6

	Unsatisfactory
	20
	3.4

	Cleanliness and Comfort

	Unit Cleanliness
	
	

	Clean 
	580
	99.0

	Dirty 
	6
	1.0

	Facility Comfort
	
	

	Confortable
	585
	99.8

	Unconfortable
	1
	0.2

	General atmosphere of the unit
	
	

	Pleasant 
	579
	98.8

	Unpleasant
	7
	1.2

	Satisfaction with EPI unit service
	
	

	Satisfied 
	585
	99.8

	Unsatisfied
	1
	0.2


EPI Service Quality Assessment
The Banconi CSCOM-U obtained a total score of 85.29%. thus classifying it at the "Good Quality of Service" level according to our quality score hierarchy.





Table 4: Evaluation of EPI unit quality across various components (Cold chain. equipment. tools. vaccines. and emergency devices).
	Essential components for providing quality EPI services at the CSCOM level

	Target Score
	Protocol

	
	
	Respected
	Pourcentage (%)

	1. Cold Chain
- Regular monitoring of the cold chain; thermometer present in the refrigerator compartment. - Presence of a certified refrigerator; availability of temperature log sheets filled twice daily, including the day of the visit.
- Temperature remains between 2 and 8 degrees Celsius on the log sheet.
- Evaluator verifies thermometer functionality.			
- Temperature is between 2 and 8 degrees Celsius on the thermometer.
	4
	4
	100

	2. No stockouts of Pentavalent, BCG, Measles, Yellow Fever, OPV, IPV, Td, Pneumo, ROTARIX.
- Presence of an up-to-date vaccine movement logbook.
- Evaluator verifies that physical stock matches theoretical stock.
	2
	1,50
	75

	3. Vaccines are correctly arranged in the refrigerator
1st shelf: OPV – Measles - Yellow Fever – BCG.
- 2nd shelf: Pentavalent, Pneumo, Td.
- 3rd shelf: Diluents.
- Bottom: Ice packs.
- Absence of expired vaccines or damaged Vaccine Vial Monitors (VVM).
- Legible labels on vaccine vials.
	1
	1
	000

	4. Cold Chain Condition
- Refrigerator in good working order.
- Presence of at least two cold boxes.
- Emergency plan displayed.
- Existence of cold chain maintenance logbooks.

	1
	1
	100

	5. Ice Packs
- roperly conditioned (frozen). - At least 6 packs.
	1
	1
	100

	6. Availability of Syringes
- Auto-disable (AD) syringes with up-to-date movement logbook – at least 30.
- Syringes for dilution with up-to-date movement logbook – at least 3.
	1
	1
	100

	7. Waste Management
- Waste collected in appropriate bins with garbage bags.
- Availability of safety boxes (sharps containers).
	1
	1
	100

	8. Stock of vaccination cards and child growth monitoring charts
- At least 10 charts and 10 vaccination cards in stock.
	1
	1
	100

	9. EPI Register correctly filled – or tally sheets available
- EPI register correctly filled.
- Tally sheets available and properly filled in the filing boxes.
	1
	0
	0

	10. Good waiting conditions for health education and vaccination
- Sufficient benches and/or chairs; protected from sun and rain.
	1
	1
	100

	11. Existence of a properly filled health talk logbook
	1
	0
	0

	12. Availability of a maintenance logbook for the refrigerator and accessories
- Sufficient benches and/or chairs; protected from sun and rain.
The evaluator must review the maintenance logbook, examine the charcoal pit, and assess the general condition of the refrigerator and solar panels.
	1
	1
	100

	13. Availability of an emergency plan
	1
	1
	100

	Points TOTAUX – 17 points maximum
	17
	14,50
	85.29

	Score
	85.29%


DISCUSSION 
This cross-sectional study allowed for a comprehensive evaluation of the quality of service delivery within the Expanded Program on Immunization (EPI) at the Banconi University Community Health Center (CSCOM-U) in Bamako in 2025, based on beneficiary perceptions and the assessment of resources and practices. The results obtained provide a valuable overview of strengths and areas for improvement.
Strengths and Limitations of the Study Strengths: The acquisition of precise and reliable information regarding vaccination practices, stock management, and beneficiary satisfaction. The results can serve as a solid foundation for identifying specific areas for improvement and implementing practical examples to optimize the quality of vaccination services. The study contributes to raising staff awareness of quality standards and the importance of their role in user satisfaction.
Limitations: The declarative nature of the mothers'/guardians' responses regarding their satisfaction may lead to overestimation or underestimation of the effects, as respondents may be influenced by the desire to provide socially acceptable answers (social desirability bias). The lack of similar studies conducted specifically in Mali on the quality of vaccination services limited the possibility of direct and in-depth comparisons with similar local contexts.
Sociodemographic Characteristics of Surveyed Children, Parents, and Health Personnel
The predominance of children aged 1 day (32.4%) is explained by systematic BCG vaccination at birth in Mali, thereby facilitating early initial contact with vaccination services. This result is consistent with national public health strategies. The slight male predominance (56%) among vaccinated children is similar to findings in certain studies in Africa(4). although others show a female predominance (5). The regularity of visits (80% regular visits) demonstrates good parental adherence to the vaccination schedule, linked to awareness and trust in the service.
Regarding the personnel, the high proportion of women (83%) is typical of maternal and child health services. The young mean age (27.16 years) and the balanced distribution between personnel with less than or more than 3 years of experience (50% each) reveal a dynamic team, yet one that presents a need for continuous skill reinforcement through experience. The fact that 100% of the personnel received training on the EPI is a major asset, guaranteeing an adequate level of theoretical knowledge.
Quality of EPI Service Delivery at the Banconi CSCOM-U 
The results show very high parental satisfaction regarding reception (92.83%) and ease of appointment scheduling (87.03%). Waiting time, judged acceptable in 57.8% of cases and short in 42.2% of cases, is also a positive indicator. These figures are higher than those reported by Salah et al. (6) in Ethiopia (96% satisfaction for reception). The speed of the service, particularly for neonatal vaccination where parents do not necessarily have an appointment, contributes to this satisfaction. A short waiting time is a key factor in maternal satisfaction (15.18). The clarity of information provided on the vaccine (99.5% clear) and staff availability to answer questions (99.3% available) are points of excellence. These results are very positive and surpass those of other studies, such as that of Salah et al. (6) (69.6% satisfaction for information) or Tesfaye et al. (7) where information on vaccine types increased satisfaction by 1.54 times. The quality of explanations provided before vaccination (96.6% satisfactory) demonstrates the providers' commitment to establishing a relationship of trust and adequately informing parents, which is fundamental for vaccine acceptance (9,10).
Unit cleanliness (99% clean), facility comfort (99.8% comfortable), and the pleasant general atmosphere (98.8%) are very positive indicators. These aspects, although sometimes underestimated, contribute significantly to the positive experience of users and their satisfaction (19.21). A clean and comfortable unit strengthens parents' trust in the quality of care provided. These figures are also higher than those found by Tesfaye et al. (61.2% satisfaction for cleanliness (7)) and Lafore et al. (64% for comfort) (10).
Evaluation of EPI Unit Service Quality Relative to Essential Components 
The availability of essential equipment is a major asset for the Banconi CSCOM-U, guaranteeing optimal conditions for vaccine administration. The presence of functional refrigerators, freezers, thermometers, and continuous temperature monitoring devices is fundamental for maintaining the cold chain, thereby ensuring vaccine viability and efficacy (12–14). Gemini a dit Access to electrical power is a critical factor for the cold chain; its irregularity is a major cause of loss of vaccine efficacy in other contexts. (15). Similarly, the availability of recommended vaccines and essential products is an indicator of sound stock management and supply chain management, a finding similar to that of Hussien in Ethiopia (94% availability) (16).
However, the presence of stockouts for 25% of supplies (BCG and polio) over the last 6 months, although limited to two vaccines, reveals a weakness in stock management. This observation is concerning because shortages of certain vaccines are a recurring problem in many developing countries (27.28). Stockouts can lead to missed vaccination opportunities, a loss of public confidence, and a waste of resources (18). They highlight the need to improve planning, needs forecasting, and supply chain logistics to guarantee constant availability.
The score for good functioning quality of the EPI (all conditions met) is a very positive indicator of the CSCOM's compliance with national quality standards. This includes proper vaccine management (no damaged vaccines, consistent stocks), refrigerator cleanliness, orderly session conduct, and proper temperature recording. These elements are essential for the safety and efficacy of vaccination. This result is comparable to moderately high scores found in other studies on the functional requirements of vaccination centers (19).
In summary, the Banconi CSCOM-U demonstrates remarkable performance on most vaccination service quality indicators, particularly in terms of user satisfaction, staff availability, infrastructure, and services. The main challenge identified lies in managing stockouts, which requires special attention to consolidate gains and ensure optimal vaccination coverage, as well as the correct and complete filling of primary data collection tools.
CONCLUSION 
This study reveals a satisfactory quality of EPI service provision. However, it identified shortcomings, including occasional stockouts of certain vaccines, the absence of a talk logbook, and incompleteness in record-keeping. It is necessary to improve the supply chain and vaccine stock management to prevent stockouts, as well as the practical organization of vaccination sessions to reduce client waiting time.
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