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Abstract
Introduction: Infant mortality remains a critical public health indicator reflecting the effectiveness of health systems and socioeconomic development. In the Democratic Republic of the Congo (DRC), particularly in rural areas such as Basankusu, infant mortality rates remain alarmingly high. This study aimed to evaluate the causes of infant mortality among children under five years of age at Basankusu General Referral Hospital from 2019 to 2020.
Methods: A retrospective, descriptive, and analytical cross-sectional study was conducted using exhaustive sampling of all infant death records (children aged 0–59 months) registered at Basankusu General Referral Hospital between January 1, 2019, and December 31, 2020. A total of 100 cases were included. Data were collected using a standardized data extraction form from hospital registers and medical records. Descriptive statistics (frequencies, percentages) were computed. Chi-square tests were used to examine associations between sociodemographic factors and mortality.
Results: The majority of deaths occurred in infants aged 0–11 months (52%), with male predominance (58%). Rural residence accounted for 62% of deaths. The leading causes of death were cholera (30%), severe malaria (22%), acute diarrhea (18%), malnutrition (15%), and measles (8%). Most deaths occurred during the rainy season (68%). Incomplete vaccination status was observed in 51% of cases, and 74% of children had moderate or severe malnutrition. Late hospital arrival (>72 hours) was noted in 40% of cases. Significant associations were found between mortality and maternal education level (p < 0.05), household income (p < 0.01), access to clean water (p < 0.001), and vaccination status (p < 0.01).
Conclusion: Infant mortality at Basankusu General Referral Hospital is predominantly caused by preventable conditions: cholera, malaria, diarrhea, malnutrition, and measles. Contributing factors include low maternal education, poverty, rural residence, lack of clean water, incomplete vaccination, and delayed healthcare seeking. Strengthening primary prevention, improving vaccine coverage, promoting early consultation, and enhancing health infrastructure are urgently needed.
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1. Introduction
1.1. Background
Infant mortality—defined as the death of a child before the first birthday—and under-five mortality remain among the most sensitive indicators of a country's health system performance, socioeconomic development, and overall population health (World Health Organization [WHO], 2023). Despite significant global progress, approximately 5 million children under five years of age died in 2021, with the vast majority of these deaths occurring in sub-Saharan Africa and South Asia (UNICEF, 2022).
The leading causes of under-five mortality globally include neonatal conditions (prematurity, birth asphyxia, sepsis), pneumonia, diarrhea, malaria, and measles—most of which are preventable or treatable with existing, cost-effective interventions (Bhutta et al., 2017). However, in low-income countries, access to these interventions remains limited due to weak health systems, poverty, poor infrastructure, and sociocultural barriers.
In the Democratic Republic of the Congo (DRC), a country with one of the highest under-five mortality rates in the world, the situation is particularly concerning. According to the Ministry of Health (2021), the under-five mortality rate is approximately 85 deaths per 1,000 live births, far above the Sustainable Development Goal (SDG) target of 25 per 1,000 by 2030. Factors contributing to this high mortality include inadequate vaccination coverage, poor maternal health services, malnutrition, malaria endemicity, and frequent disease outbreaks (cholera, measles, Ebola).
1.2. Problem Statement
Basankusu, a rural health zone in Équateur Province, faces unique challenges. The Basankusu General Referral Hospital (HGR Basankusu) serves as the primary referral facility for a large, geographically dispersed population. However, limited data exist on the specific causes and contributing factors of infant mortality in this setting. Without local evidence, prevention and treatment strategies cannot be optimally targeted.
This study therefore sought to answer the research question: What are the leading causes of infant mortality and associated factors among children under five years admitted to Basankusu General Referral Hospital between 2019 and 2020?
1.3. Objectives
General objective: To evaluate the causes of infant mortality at Basankusu General Referral Hospital from 2019 to 2020 in order to propose evidence-based reduction strategies.
Specific objectives:
1. To identify the leading medical causes of death among children under five years.
2. To determine the sociodemographic, clinical, and health system factors associated with infant mortality.
3. To assess the quality of care provided to children at the hospital.
4. To propose preventive and corrective measures for reducing infant mortality.
1.4. Hypotheses
· H₁: The leading causes of infant mortality at HGR Basankusu are dominated by preventable infectious diseases (malaria, acute diarrhea, respiratory infections, cholera, measles).
· H₂: Delayed healthcare seeking significantly increases the risk of death among children under five years.
· H₃: Low socioeconomic status, poor maternal education, and lack of clean water are significantly associated with infant mortality.
· H₄: Incomplete vaccination status and malnutrition are major contributing factors to infant deaths.
2. Methods
2.1. Study Design and Setting
A retrospective, descriptive, and analytical cross-sectional study was conducted at Basankusu General Referral Hospital (HGR Basankusu), located in Basankusu health zone, Équateur Province, Democratic Republic of the Congo. The hospital has a bed capacity of 120 beds and serves as the primary referral facility for the surrounding rural population.
The study covered a two-year period from January 1, 2019, to December 31, 2020.
2.2. Target Population and Sampling
The target population comprised all children aged 0–59 months admitted to HGR Basankusu during the study period. Exhaustive sampling was used: all cases meeting the inclusion criteria were included.
Inclusion criteria:
· Child aged 0–59 months at the time of admission.
· Death occurring during hospitalization.
· Complete and exploitable medical records.
Exclusion criteria:
· Incomplete medical records.
· Children aged >59 months.
· Transfer cases without complete information.
A total of 100 cases were included in the final analysis.
2.3. Data Collection Instruments and Procedures
Data were collected using a standardized data extraction form developed for this study. Information was extracted from:
· Hospital admission registers.
· Patient medical records.
· Death certificates (when available).
· Nursing and physician notes.
Variables collected included:
· Sociodemographic characteristics (age, sex, residence, maternal education, parental occupation, household income).
· Clinical variables (diagnosis, nutritional status, vaccination status, birth weight).
· Health service variables (delay to consultation, mode of admission, distance to facility, transport mode, availability of medicines, staff qualification).
· Environmental variables (access to clean water, season of death).
2.4. Variables
Dependent variable: Infant death (all included cases were deaths).
Independent variables:
· Sociodemographic: age, sex, residence, maternal education, parental occupation, household income.
· Clinical: primary diagnosis, nutritional status, vaccination status, birth weight.
· Health system: delay to consultation, distance to facility, transport mode, medicine availability, staff qualification.
· Environmental: access to clean water, season.
2.5. Data Analysis
Data were entered into Microsoft Excel and analyzed using SPSS version 25. Descriptive statistics (frequencies, percentages) were computed for all variables. Chi-square tests were used to examine associations between sociodemographic factors and mortality (though mortality was the outcome for all cases, associations were examined between factors and specific causes). Statistical significance was set at p < 0.05.
2.6. Ethical Considerations
Ethical approval was obtained from the ISTM Mbandaka research ethics committee and the hospital administration of HGR Basankusu. Patient confidentiality and anonymity were strictly maintained. Data were used exclusively for scientific purposes.
2.7. Limitations
· Retrospective design: Reliance on existing records limited data completeness and accuracy.
· Missing data: Some medical records were incomplete.
· Generalizability: Findings may not be representative of all health zones in Équateur Province.
· Causality: Cross-sectional design precludes causal inference.
3. Results
3.1. Sociodemographic Characteristics of Deceased Children
A total of 100 infant deaths were analyzed. Table 1 presents the sociodemographic characteristics.
Table 1
*Sociodemographic Characteristics of Deceased Children (N = 100)*
	Characteristic
	Category
	n
	%

	Age
	0–11 months
	52
	52

	
	12–23 months
	24
	24

	
	24–35 months
	12
	12

	
	36–47 months
	7
	7

	
	48–59 months
	5
	5

	Sex
	Male
	58
	58

	
	Female
	42
	42

	Residence
	Urban
	38
	38

	
	Rural
	62
	62

	Maternal education
	No formal education
	28
	28

	
	Primary
	41
	41

	
	Secondary
	24
	24

	
	Higher
	7
	7

	Parental occupation
	Farmer
	35
	35

	
	Trader
	27
	27

	
	Civil servant
	18
	18

	
	Unemployed
	20
	20

	Household income
	Low
	61
	61

	
	Middle
	28
	28

	
	High
	11
	11

	Access to clean water
	Yes
	36
	36

	
	No
	64
	64


Interpretation: The majority of deaths occurred in infants aged 0–11 months (52%), indicating neonatal and early infancy vulnerability. Male children were disproportionately affected (58%). Rural residence accounted for 62% of deaths, reflecting geographic barriers to care. Maternal education was low (69% had primary or no education), and 64% of households lacked access to clean water. Low household income was reported in 61% of cases.
3.2. Leading Causes of Death
Table 2 presents the primary causes of death identified from medical records.
Table 2
*Leading Causes of Infant Death (N = 100)*
	Cause
	n
	%

	Cholera
	30
	30

	Severe malaria
	22
	22

	Acute diarrhea
	18
	18

	Malnutrition
	15
	15

	Measles
	8
	8

	Other
	7
	7


Interpretation: Cholera was the leading cause of death (30%), followed by severe malaria (22%) and acute diarrhea (18%). Together, these three causes accounted for 70% of all infant deaths. Malnutrition (15%) and measles (8%) were also significant contributors.
3.3. Seasonal Variation in Mortality
Table 3
*Seasonal Distribution of Deaths (N = 100)*
	Season
	n
	%

	Rainy season
	68
	68

	Dry season
	32
	32


Interpretation: The majority of deaths (68%) occurred during the rainy season, likely due to increased transmission of waterborne diseases (cholera, diarrhea) and vector-borne diseases (malaria).
3.4. Vaccination Status
Table 4
*Vaccination Status of Deceased Children (N = 100)*
	Vaccination status
	n
	%

	Fully vaccinated
	29
	29

	Partially vaccinated
	51
	51

	Not vaccinated
	20
	20


Interpretation: Only 29% of deceased children had completed the recommended vaccination schedule. The majority (71%) were either partially vaccinated or completely unvaccinated, indicating a major gap in preventive services.
3.5. Nutritional Status
Table 5
*Nutritional Status of Deceased Children (N = 100)*
	Nutritional status
	n
	%

	Normal
	26
	26

	Moderate malnutrition
	39
	39

	Severe malnutrition
	35
	35


Interpretation: Malnutrition was widespread, with 74% of deceased children having either moderate (39%) or severe (35%) malnutrition. This represents a significant underlying risk factor for mortality from infectious diseases.
3.6. Delay to Hospital Arrival
Table 6
*Delay from Symptom Onset to Hospital Arrival (N = 100)*
	Delay
	n
	%

	<24 hours
	23
	23

	24–72 hours
	37
	37

	>72 hours
	40
	40


Interpretation: A majority of children (77%) arrived at the hospital more than 24 hours after symptom onset, and 40% arrived after 72 hours. This delay significantly reduces the chances of survival, especially for conditions requiring urgent care (cholera, severe malaria, acute diarrhea).
3.7. Distance to Health Facility and Transport Mode
Table 7
*Distance and Transport to Hospital (N = 100)*
	Variable
	Category
	n
	%

	Distance
	<5 km
	29
	29

	
	5–10 km
	33
	33

	
	>10 km
	38
	38

	Transport mode
	Walking
	47
	47

	
	Bicycle/motorcycle
	35
	35

	
	Vehicle
	18
	18


Interpretation: Long distances (>10 km) were reported by 38% of families, and 47% traveled by foot, contributing to delays in reaching care.
3.8. Antenatal Care Attendance
Table 8
*Number of Antenatal Care Visits by Mothers (N = 100)*
	ANC visits
	n
	%

	0–1 visits
	42
	42

	2–3 visits
	38
	38

	4 visits
	20
	20


Interpretation: Only 20% of mothers attended the recommended four ANC visits. Poor ANC attendance is associated with inadequate maternal health education and missed opportunities for preventive interventions.
3.9. Health System Factors
Table 9
*Health System Factors at the Time of Admission (N = 100)*
	Variable
	Category
	n
	%

	Availability of medicines
	Sufficient
	34
	34

	
	Insufficient
	66
	66

	Staff qualification
	Qualified
	57
	57

	
	Insufficiently qualified
	43
	43

	Time to death after admission
	<24 hours
	36
	36

	
	1–3 days
	41
	41

	
	>3 days
	23
	23


Interpretation: Insufficient medicine availability was reported in 66% of cases, compromising the quality of care. A significant proportion of deaths (41%) occurred within 1–3 days of admission, reflecting the severity of illness at presentation.
3.10. Factors Associated with Mortality from Specific Causes
Chi-square analysis revealed significant associations between selected factors and mortality from specific causes (Table 10).
Table 10
Factors Associated with Mortality from Leading Causes
	Factor
	Associated cause
	p-value

	Lack of clean water
	Cholera, diarrhea
	<0.001

	Incomplete vaccination
	Measles
	<0.01

	Low maternal education
	Malnutrition, diarrhea
	<0.05

	Low household income
	All causes combined
	<0.01

	Rural residence
	Delayed care, all causes
	<0.05

	Delay >72 hours
	Severe malaria, cholera
	<0.01


Interpretation: Lack of clean water was strongly associated with death from cholera and diarrhea (p < 0.001). Incomplete vaccination was significantly associated with measles mortality (p < 0.01). Low maternal education and poverty were associated with malnutrition and diarrhea (p < 0.05 and p < 0.01, respectively).
4. Discussion
4.1. Summary of Key Findings
This retrospective study of 100 infant deaths at Basankusu General Referral Hospital revealed that cholera (30%), severe malaria (22%), and acute diarrhea (18%) were the leading causes of death among children under five years. These three conditions accounted for 70% of all deaths. Malnutrition (74% of deceased children had moderate or severe malnutrition) was a pervasive underlying factor. Most deaths occurred in rural residents (62%), during the rainy season (68%), and among children with incomplete vaccination (71%). Delayed healthcare seeking (>24 hours) was reported in 77% of cases, and only 34% of families had access to sufficient medicines at the hospital.
4.2. Comparison with Existing Literature
The dominance of cholera as the leading cause of death (30%) is striking and reflects the specific epidemiological context of Basankusu. Unlike national data where neonatal conditions and malaria typically dominate (Ministry of Health, 2021; WHO, 2023), cholera outbreaks in Équateur Province have been recurrent and deadly. This finding underscores the importance of local epidemiological surveillance.
The 22% mortality from severe malaria aligns with national patterns. In the DRC, malaria remains the leading cause of outpatient visits and hospitalizations among children under five (PNLP, 2020). The high proportion of deaths during the rainy season (68%) is consistent with increased vector breeding and transmission.
The 18% mortality from acute diarrhea and the strong association with lack of clean water (p < 0.001) are consistent with findings from other low-income settings (Bhutta et al., 2017). The fact that 64% of households lacked access to clean water in this study is a major structural determinant that must be addressed.
The 74% prevalence of malnutrition among deceased children is alarmingly high and comparable to studies from other food-insecure regions of sub-Saharan Africa (Tchouket & Ngom, 2020). Malnutrition suppresses immunity, increases susceptibility to infections, and worsens disease outcomes.
The 71% incomplete or absent vaccination coverage is a major programmatic failure. Measles outbreaks, in particular, have been linked to low coverage in the DRC (Kakoma & Lumbala, 2019). The 8% measles mortality in this study is entirely preventable.
Late healthcare seeking (77% arrived after >24 hours) and long distances to facilities (38% lived >10 km away, 47% traveled by foot) reflect the "three delays" model (Thaddeus & Maine, 1994): delay in deciding to seek care, delay in reaching a facility, and delay in receiving care. These structural barriers are well documented in rural Africa (Mbuya & Tsimanga, 2021).
4.3. Interpretation of the "Three Delays"
First delay (decision to seek care): Low maternal education (69% with primary or no education), poverty (61% low income), and malnutrition (74%) likely delayed recognition of danger signs by families.
Second delay (reaching a facility): Rural residence (62%), long distances (38% >10 km), and walking as primary transport (47%) directly caused prolonged travel times.
Third delay (receiving care at facility): Insufficient medicine availability (66%) and inadequate staff qualification (43%) compromised the quality of care once children arrived.
4.4. Strengths and Limitations
Strengths: First detailed study of infant mortality causes in Basankusu; exhaustive sampling of all deaths over two years; use of hospital records; identification of both medical and structural determinants.
Limitations: Retrospective design limited data completeness; some medical records had missing information; no outpatient deaths or community deaths were included; small sample size (n=100) limits generalizability; no control group (surviving children) for comparison.
4.5. Implications for Policy and Practice
1. Cholera prevention: Urgent need for clean water infrastructure, sanitation promotion, and oral cholera vaccination campaigns in Basankusu.
2. Malaria control: Scale up of insecticide-treated net distribution, indoor residual spraying, and prompt access to artemisinin-based combination therapy.
3. Nutrition programs: Community-based management of acute malnutrition, promotion of exclusive breastfeeding, and food security interventions.
4. Vaccination coverage: Strengthen routine immunization, conduct catch-up campaigns for measles, and address vaccine hesitancy.
5. Health system strengthening: Ensure consistent availability of essential medicines (oral rehydration salts, antimalarials, antibiotics), train staff in emergency pediatric care, and improve referral systems.
6. Community education: Promote danger sign recognition, early consultation, and use of clean water and mosquito nets.

5. Conclusion
Infant mortality at Basankusu General Referral Hospital is predominantly caused by preventable conditions: cholera, severe malaria, acute diarrhea, malnutrition, and measles. These deaths are not inevitable; they result from a combination of structural poverty, lack of clean water, low maternal education, incomplete vaccination, malnutrition, and delayed healthcare seeking.
The study confirms all four hypotheses:
· H₁ (infectious diseases dominate): Cholera (30%), malaria (22%), and diarrhea (18%) accounted for 70% of deaths.
· H₂ (delayed care increases risk): 77% arrived after >24 hours.
· H₃ (socioeconomic factors): Low income (61%), lack of clean water (64%), and low maternal education (69%) were strongly associated with mortality.
· H₄ (vaccination and malnutrition): 71% had incomplete vaccination; 74% had malnutrition.
Achieving the SDG target of reducing under-five mortality requires a multi-sectoral approach: provision of clean water, vaccination campaigns, malaria control, nutrition programs, health system strengthening, and community education. Without urgent action, preventable infant deaths will continue to devastate families in Basankusu.
6. Recommendations
	Target
	Recommendations

	National and provincial health authorities
	Strengthen maternal and child health programs in rural areas; ensure regular supply of essential medicines (ORS, antimalarials, antibiotics, vaccines); enhance epidemiological surveillance for cholera, measles, and malaria.

	Hospital administration (HGR Basankusu)
	Improve neonatal and pediatric care quality; provide continuous training on neonatal resuscitation and pediatric emergencies; implement a rapid triage system; improve medical record keeping and archiving.

	Health workers
	Follow pediatric treatment protocols strictly; educate mothers on danger signs and early consultation; provide close monitoring of at-risk newborns (prematurity, low birth weight); respect hygiene measures.

	Mothers and community
	Attend all scheduled ANC visits (≥4); seek care immediately when a child is sick; adopt hygiene practices (clean water, handwashing); use insecticide-treated nets consistently; avoid self-medication.

	Technical and financial partners
	Support maternal and child health programs in Basankusu; fund training for medical and nursing staff; provide neonatal and pediatric equipment; support community awareness campaigns.
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