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Abstract
Background: Effective pharmaceutical stock management is critical for ensuring uninterrupted access to essential medicines, particularly in resource-limited settings. The Regional Distribution Center (CDR) CAMESE in Équateur Province, Democratic Republic of the Congo (DRC), faces significant logistical challenges.
Methods: A descriptive and analytical study was conducted from 2023 to 2025 at the CAMESE/Equateur center. The study population comprised all 15 staff members directly involved in stock management. Data were collected using semi-structured questionnaires, interviews, direct observation, and document analysis. Descriptive statistics were employed for data analysis.
Results: The majority of respondents were male (83.3%) and aged 36 years or older (47%). While all respondents (100%) confirmed that storage infrastructure met basic organizational and security norms, 100% reported experiencing both stock-outs and overstocking during the study period. Expiration rates were alarmingly high: 14.49% in 2023, 16.79% in 2024, and 35.18% in 2025—far exceeding the WHO-recommended threshold of <5%. Although 73% of medicines were acquired through purchase, stock management practices remained largely manual, and 27% of staff expressed reservations about supply chain conformity.
Conclusion: The CAMESE/Equateur center faces a critical paradox: adequate infrastructure but severe operational deficiencies, evidenced by high expiration rates, frequent stock-outs, and overstocking. Urgent implementation of digital stock management systems, staff training, and adherence to First-Expiry-First-Out (FEFO) principles is required.
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1. Introduction
In an era of escalating healthcare demands, effective pharmaceutical stock management is crucial for ensuring access to necessary treatments. Regional Distribution Centers (CDRs) serve as vital intermediaries between manufacturers and healthcare facilities, yet they frequently confront challenges such as demand fluctuations leading to stock-outs or overstocking, which immobilizes financial resources and risks drug expiration (Christopher, 2016). In the Democratic Republic of the Congo (DRC), a country with vast geography and limited infrastructure, these challenges are magnified. The CAMESE (Centrale d'Approvisionnement en Médicaments Essentiels du Sud Equateur) serves as a CDR for Équateur and Tshuapa provinces but reportedly suffers from recurrent stock-outs, poor demand forecasting, and a lack of integrated information systems (MS/DHSA, 2000).
The global literature emphasizes that optimized stock management—using tools like ABC analysis, predictive software, and Just-In-Time (JIT) systems—can reduce costs while improving drug availability (Cachon & Terwiesch, 2018). However, little research has focused specifically on regional distribution hubs in the DRC. This study, therefore, aims to analyze and evaluate pharmaceutical stock management practices at CAMESE/Equateur from 2023 to 2025, identify factors influencing drug availability, and propose evidence-based solutions.
2. Methods
2.1 Study Design and Setting
A descriptive and analytical study was conducted at the CAMESE/Equateur CDR, located in Mbandaka, DRC. The center was established in July 2001 and serves two provincial health divisions.
2.2 Population and Sampling
The target population consisted of all 15 staff members directly involved in stock management, including directors, a stock manager, a storekeeper, an accountant, a secretary-cashier, a depositary, and eight security guards. An exhaustive sampling method was employed.
2.3 Data Collection
Data were collected between January 2023 and December 2025 using:
· A semi-structured questionnaire distributed to all 15 staff members.
· In-depth interviews with key informants (directors, stock manager).
· Direct observation of receiving, storage, and distribution procedures.
· Document analysis of stock cards, inventory reports, and internal procedures.
2.4 Data Analysis
Quantitative data were entered into Excel and analyzed using SPSS version 20. Descriptive statistics (frequencies, percentages, means) were calculated. Qualitative data from interviews were analyzed thematically.
2.5 Ethical Considerations
Ethical approval was obtained from the CAMESE directorate. Informed consent was secured from all participants. Anonymity and confidentiality were guaranteed, and participants were informed of their right to withdraw without consequence.
3. Results
3.1 Sociodemographic Characteristics of Respondents
A total of 15 respondents participated (response rate: 100%). As shown in Table 1, the majority were male (83.3%) and aged 36 years or older (47%). All respondents (100%) had completed higher education.
Table 1
*Sociodemographic Characteristics of Respondents (N=15)*
	Variable
	Category
	Frequency (n)
	Percentage (%)

	Sex
	Male
	13
	83.3

	
	Female
	2
	16.7

	Age
	26–30 years
	3
	20.0

	
	31–35 years
	5
	33.3

	
	36 years and above
	7
	46.7

	Education
	Higher education
	15
	100.0


3.2 Stock Acquisition and Storage Infrastructure
Seventy-three percent of respondents indicated that medicines were acquired through purchase, while 27% came from donations (Table 2). All respondents (100%) affirmed that storage infrastructure was well-organized, well-located, clean, and secure.
Table 2
*Mode of Drug Acquisition (N=15)*
	Mode
	Frequency (n)
	Percentage (%)

	Purchase
	11
	73.3

	Donation
	4
	26.7

	In-house fabrication
	0
	0.0


3.3 Stock-Outs and Overstocking
All 15 respondents (100%) reported experiencing both stock-outs and overstocking during the 2023–2025 period.
3.4 Drug Expiration Rates
Expiration rates were alarmingly high and increased over time (Table 3). The overall expiration rate rose from 14.49% in 2023 to 35.18% in 2025, far exceeding the WHO-recommended threshold of <5%.
Table 3
Expiration Rates by Drug Category (2023–2025)
	Drug Category
	2023
	2024
	2025

	Antibiotics
	17.08%
	19.48%
	16.38%

	Antimalarials
	9.63%
	14.59%
	8.72%

	Anti-inflammatories
	17.49%
	16.59%
	10.08%

	Overall Expiration Rate
	14.49%
	16.79%
	35.18%


3.5 Storage Organization and Supply Chain Conformity
Direct observation revealed that products were stored according to best practices: visible expiration dates, FEFO (First-Expiry-First-Out) principle, alphabetical order, therapeutic category, and proper clearance from walls and floors. However, 27% of respondents considered the supply chain non-conforming in ensuring regular supply.
4. Discussion
This study provides a critical assessment of pharmaceutical stock management at CAMESE/Equateur. Our key finding is a striking paradox: while physical storage infrastructure meets normative standards, operational outcomes are severely deficient, as evidenced by universal stock-outs, overstocking, and expiration rates as high as 35.18% in 2025.
The predominance of male staff (83.3%) in stock management roles aligns with findings from the World Health Organization (WHO, 2019) and the World Bank (2020), which highlight persistent gender inequalities in health governance positions across Africa, despite women’s strong presence in the clinical workforce.
The majority acquisition of medicines through purchase (73%) is consistent with WHO observations in low- and middle-income countries, where limited local production necessitates institutional procurement (WHO, 2017). The 27% donation rate, while complementary, may introduce supply unpredictability, a factor identified by Attewel et al. (2013) as contributing to stock imbalances.
Our most concerning finding—expiration rates reaching 35.18%—is substantially higher than the WHO-recommended maximum of 5%. This exceeds rates reported in similar African contexts. For example, Gansou (2021) found over 70% availability of essential drugs in a Malian hospital pharmacy, implying lower expiration. The high expiration observed in our study likely results from the co-occurrence of overstocking (100% reported) and poor demand forecasting, as noted by Ballou and Pazer (2012). This is further evidenced by the fact that despite 100% of respondents reporting proper FEFO implementation in observation checklists, expiration remained rampant—suggesting a gap between stated procedures and actual practice.
The universal experience of both stock-outs and overstocking is a classic indicator of weak inventory planning. As USAID (2010) and Management Sciences for Health have documented, such paradoxical outcomes stem from inadequate consumption data, unreliable suppliers, and lack of computerized management systems. At CAMESE, the continued reliance on manual stock cards (fiches de stock) rather than an integrated digital system limits real-time visibility and proactive replenishment.
Our study has several limitations. The small sample size (n=15) and single-site design limit generalizability. Additionally, reliance on self-reported data may introduce social desirability bias. Finally, financial constraints and distribution logistics were not directly measured.
5. Conclusion
This study concludes that pharmaceutical stock management at CAMESE/Equateur is characterized by a critical operational failure: despite adequate physical storage infrastructure, the center experiences near-universal stock-outs, overstocking, and catastrophic drug expiration rates that violate WHO standards. The absence of a computerized inventory system, inadequate demand forecasting, and likely poor adherence to FEFO principles are the main drivers.
To address these deficiencies, we recommend:
1. Immediate implementation of a digital stock management system (e.g., API Soft or open-source LMIS) to enable real-time tracking.
2. Mandatory monthly physical inventory reconciliation with data entry into the digital system.
3. Quarterly staff training on FEFO, demand forecasting using historical consumption data, and inventory software use.
4. Installation of temperature/humidity monitoring and automated alerts in storage areas.
5. Establishment of a supply chain review committee to coordinate with donors and streamline procurement.
Without these interventions, the CAMESE center will continue to undermine public health in Équateur Province by failing to deliver essential medicines reliably.
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