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Abstract
Background: Child mortality is a significant concern for healthcare systems in developing countries. 

Objective: To contribute to reducing mortality in the Paediatric Emergency Department of the Mother and Child Academic 
Hospital in N’Djamena.

Methods: A cross-sectional analytical study was conducted between June 2019 and May 2020. Children aged one month to 
fifteen years hospitalised were the study population. Those who died were included. The variables studied were age, sex, and 
parents’ socio-economic and educational level, time to consultation and access to care, length of hospitalisation, symptoms 
on admission, history, diagnosis, treatment and outcome. The statistical test used was the KHI2

Results: Of 13972 hospitalised children aged between 1 month and 15 years, 362 (3.44%) died. The children were 56.4% 
boys (n=204) and 43.6% girls (n=158), with a sex ratio 1.29 and an average age of 24 months. Five-year-olds accounted 
for 71% (n=257). They were from urban areas, 83.7% (n=303) and of low socio-economic status 57.6% (n=171). Deaths 
occurred during on-call hours (night shift) 63.8% (n= 231) and within 24 hours 66.5% (n= 241). Malaria 37.1% (n= 43), 
acute respiratory infections 25% (n= 29) and severe acute malnutrition 12.9% (n= 15) were the causes of death. Impaired 
general condition, respiratory distress, grade II coma, severe anaemia and lack of blood transfusion were associated with 
death. 

Conclusion: Mortality is still high, often due to preventable diseases, and we need to step up communication to change 
behaviour. Primary prevention involves improving people's living conditions.

Youssouf Djidita Hagre, The Mother And Child Academic Hospital, N' 
Djamena, Chad.
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1. Introduction 
The death of a child, the result of morbid process that is not, or is 
poorly controlled, is a social drama. Despite the efforts to reduce 
infant mortality, it remains a concern for health system in devel-
oping countries. There are 5.2 million deaths of children under-5 
every year, and 15 000 children die every day worldwide. That is 
10 children every minute, 46% of them in Sub-Saharan Africa, ac-
cording to the United Nations' global estimates for 2020 [1]. Over 
half of these deaths are preventable and can be treated with simple, 
low-cost interventions. The leading causes of mortality in children 

under-5, well-known in Africa, are prematurity, perinatal asphyx-
ia, neonatal infections, pneumonia, diarrhoea and malaria [2]. 

In Chad, according to the 2019 MICS6-CHAD DHS, the infant 
mortality rate fell from 106‰ in 2010 to 78 ‰ in 2019 and the 
under-5 mortality rate from 191‰ in 2004 to 122 ‰ in 2019 [3]. 
These rates, among the highest in the sub-region, are risk compro-
mising achieving the third Sustainable Development Goal (SDG) 
[4].
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In developed countries, paediatric emergency departments created 
in the image of adult emergency departments now meet efficiency 
criteria [5]. In Chad, the lack of upstream flow management and 
insufficient hospitalisation capacity downstream of the Emergency 
Department of the Mother and Child Academic Hospital (MCAH) 
explain the death rate observed in 2018: 23.5%. The general aim 
of this work was to contribute to the reduction of infant mortality 
in the Emergency Department of the MCAH in N'Djamena and 
precisely to determine the mortality rate, assess the evolutionary 
profile and identify the factors associated with the deaths of chil-
dren admitted to the Department.

2. Methodology 
It was a cross-sectional and analytical study carried out between 
June 2019 and May 2020 (12 months) in the Paediatric Emergency 
Department of the MCAH in N’Djamena, the only structure re-
sponsible for receiving children in distress. The study population 
consisted of children between 1 month and 15 years admitted to 
Paediatric Emergency Departments during the study period. De-
ceased children, whose records were usable, and consenting moth-
ers were included. The variables studied were age, sex, socio-eco-
nomic and educational level, time between onset of symptoms and 
access to care, length of hospitalisation, symptoms on admission, 
history, diagnosis, treatment and outcome. 

The data were entered and analysed using Epi Data software and 
Statistical Package for Social Sciences (SPSS) version 20.0. The 
statistical test used was the KHI2.

3. Results 
3.1. Epidemiological Aspects 
During the study period, 13972 children aged between 1 month 
and 15 years were admitted to the emergency department of the 
MCAH, including 480 deaths, of which 362 met the inclusion 
criteria, i.e. a mortality rate of 3.44%. Boys accounted for 56.4% 
(n=204) and girls 43.6% (n=158), with a sex ratio 1.29. The age 
range was 1 month to 5 years, 71% (n=257) and 5 to 15 years, 29% 
(n=105). The average age was 24 months. 83.7% (n=303) were 
from urban areas and 16.3% (n=59) from rural areas. 

3.2. Clinical Aspects 
The main reasons for admission were fever 71.8% (n=260), vom-
iting 46.7% (n=169), diarrhoea 31.5% (n=114) and breathing dif-
ficulties 30.1% (n=109). 

The father was a farmer 25.3% (n=75), a worker in the informal 
sector 32.3% (n=96), a shopkeeper 22.2% (n=66) and a civil ser-
vant 20.2% (n=60). In comparison, the mother was a housewife 
84.5% (n=251), a shopkeeper 4.7% (n=14), a civil servant 0.7% 
(n=2) and a worker in the informal sector 10.1% (n=30). 

Before admission, 85.4% (n=309) of patients had been treated. 
This involved a medical prescription 64.18% (n=200), self-medi-
cation 17.2% (n=53) and traditional treatment 4.9% (n=15). 

Death occurred within 24 hours of admission (66.6%, n=241), 
within 48 hours (87.6%, n=317) and after 48 hours (12.4%, n=45). 
(Figure 1)

3.2.1. Time of Death

 

 

  
Figure 1: Breakdown by Time of Death 

 

3.2.2. Pathologies Responsible for Death  

 The diseases that cause death are listed in Table 1.  

 

  

Pathologies  n  %  

Severe Malaria 43  37,1  

Acute Respiratory Infections  29  25,0  

Severe Acute Malnutrition 15  12,9  

Acute Gastroenteritis 11  9,5  

Sepsis  8  6,9  

Cardiopathy 4  3,4  

Meningitis 3  2,6  

Hépathopathy  1  0,9  

Others*  2  1,7  

Total  116  100,0  

      

 Table 1: Pathologies Responsible for Death 

 * Meningocele (n=1) Thermal Burn (n=1)  
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Figure 1: Breakdown by Time of Death
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3.2.2. Pathologies Responsible for Death 

Pathologies n % 
Severe Malaria 43 37,1 
Acute Respiratory Infections 29 25,0 
Severe Acute Malnutrition 15 12,9 
Acute Gastroenteritis 11 9,5 
Sepsis 8 6,9 
Cardiopathy 4 3,4 
Meningitis 3 2,6 
Hépathopathy 1 0,9 
Others* 2 1,7 
Total 116 100,0 

* Meningocele (n=1) Thermal Burn (n=1)
 Table 1: Pathologies Responsible for Death

3.2.3. Period of Death

3.2.3. Period of Death 

The breakdown by period of death is shown in diagram 1.  

  

 
Diagram 1: Period of Death 

  

3.3.  Factors Associated with Death 

a. Death and Clinical Signs on Admission  

Relationship between Death and Clinical Signs on Admission  

The distribution of deaths according to clinical signs on admission is shown in Table 2.  

 

 
Items  Early Death  Belayed Death Total khi²  p  

 (within 24h)  (beyond 24h)     

Impairement of the General 

Condition*  

207   91  298  6,19  0,0119  

Coma II*  60   8  68  17,653  0,000  

Severe Dehydratation  30   13  43  0,223  0,636  

Severe Pallor*  78   27  
105  3,952  0,046  

Respiratory Distress*  134   90  224  27,567  0,001  

Table 2: Relationship between Death and Clinical Signs on Admission  

*There is a significant relationship between deterioration in general condition, depth of coma, severe 

pallor, respiratory distress and early death.  

 

b. Relationship between Time of Death and Pathology  
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Diagram 1: Period of Death

3.3. Factors Associated with Death

Items Early Death Belayed 
Death

Total khi² p 

(within 24h) (beyond 24h) 
Impairement of the General Condition* 207  91 298 6,19 0,0119 
Coma II* 60  8 68 17,653 0,000 
Severe Dehydratation 30  13 43 0,223 0,636 
Severe Pallor* 78  27 105 3,952 0,046 
Respiratory Distress* 134  90 224 27,567 0,001 

*There is a significant relationship between deterioration in general condition, depth of coma, severe pallor, respiratory distress and 
early death.

Table 2: Relationship between Death and Clinical Signs on Admission
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b. Relationship between Time of Death and Pathology 

 Time of Death
Diagnostic at the moment of Death Early Death Delayed death Total khi² P 

(within 24h) (beyond 24h) 
Severe Malaria* 128 43 171 9,983 0,0015 
Severe acute malnutrition 28 8 36 2,254 0,133 
Acute Respiratory Infection* 27 23 50 4,122 0,0423 
Sepsis 14 8 22 0,091 0,763 
Meningitis 6 4 10 0,012 0,443 
Acute gastroenteritis 9 10 19 3,110 0,077 
Cardiopathy* 4 7 11 3,358 0,0368 
Acute kidney failure 2 4 6 3,029 0,081 
Hemopathy 5 4 9 0,503 0,477 
Hepathopathy 3 3 6 0,186 0,32 
Acute generalized peritonitis 4 0 4 2,031 0,154 
Polytrauma 4 0 4 2,031 0,154 
Kala-azar disease 0 1 1 0,123 0,334 
Craneo-cephalique trauma 3 0 3 0,382 0,553 
Acute intestinal intussusception 1 0 1 0,000 1,000 
Metabolic disorders 0 1 1 0,123 0,334 
Neoplasia 0 1 1 0,123 0,334 
Meningo-encephalocele 0 1 1 0,123 0,334 
Severe thermal injury 0 2 2 1,562 0,111 
Acute intestinal obstruction 2 1 3 0,000 1,000 
Haemorrhagic syndrome 1 0 1 0,000 1,000 
Total 241 121 362   

*Severe Malaria (p=0,0015) Respiratory Infections (p=0,0423) and the Cardiopathies ( p=0,0368) are associated with early death.

Table 3: The Relationship between Time of Death and Disease

c. Relationship between Death and Haemoglobin Levels

Time of Death
Haemoglobin Level Premature Death Delayed 

Death Total 
khi² P 

(within 24h) (beyond 24h) 
Hb : >12 g/dl 48 14 62 8,554 0,003 
Hb : 10 et 12 g/dl 48 31 79 1,535 0,215 
Hb : 7 et 9g/dl 74 40 114 0,206 0,649 
Hb < 7g/dl * 34 32 66 11,869 0,0005 
Not performed 39 2 41 16,933 0,000 
Total 241 121 362   

Haemoglobin levels below 7 g /dl are associated with early death.

 Table 4: Relationship between Death and Haemoglobin Level
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d. Relationship between Blood Transfusion and Death 

Time of Death
Blood Transfusion Early Death (within 24h) Delayed Death (beyond 24h) Total
Transfused 28 40 68 
Not Transfused * 213 81 294 
Total 241 121 362 

Khi²= 24,271; p= 0,000
The absence of transfusion was associated with early death.

Table 5: Relationship between Blood Transfusion and Death

e. Relationship between Haemoglobin Level and Deaths in Malaria

 Diagnostic at the Moment of Death
 Hemoglobin level Total khi² P 

Others Severe malaria
Hb : >12 g/dl 29 13 42 5,225 0,022 
Hb : 10 et 12 g/dl 48 31 79 2,773 0,095 
Hb : 7 et 9g/dl 53 61 114 2,398 0,121 
Hb < 7g/dl* 33 53 86 9,01 0,0026 
Not runned 27 14 41 3,313 0,0687 
 Total 190 172 362   

Severe anaemia with a haemoglobin level < 7 g/dl was associated with death in severe malaria
Table 6: Distribution of Death by Haemoglobin Level and Causative Pathology

4. Discussion 
4.1. Epidemiology
Intending to contribute to reducing mortality in the Paediatric 
Emergency Department of the MCAH in N’Djamena, this study 
aimed to determine the mortality rate and identify the factors as-
sociated with the deaths of children admitted to the Department. 

Child mortality, estimated at 3.4% in this study, is still high, al-
though lower than that reported by BALANGA et al. 2020, 13.4% 
and ASSE et al. 2011, 7.1 to 13.8% [6,7]. The low mortality rate 
in this study, compared with that of the African authors consulted, 
is methodological. Indeed, the definition of emergency is far from 
being consensual. Our triage department is where all the children 
admitted to the hospital converge. It is not the case for the frame-
work of the study carried out by the authors consulted, or the ser-
vices in question are structured differently from the triage service. 

 Mortality is higher in boys: 56.4%, as in the study by Balenga and 
al [6]. The excess male mortality would be linked to the predom-
inance of male patients, according to Nzame Y and al [8]. Chil-
dren under-5: 71% willingly pay the heaviest price, confirming the 
African literature, which reports the predominance of infant-juve-
nile mortality [6-9]. The under-five mortality noted in this work is 
higher compared to the average under-5 mortality rate worldwide, 

estimated at 43‰ [10]. In 2018, the World Bank noted that five Af-
rican countries including Chad, Somalia, Nigeria, the Central Af-
rican Republic, Sierra Leone and Guinea had an under-5 mortality 
rate that exceeds 100 deaths per 1000 LB, a rate twenty times high-
er than that observed in high-income countries [11]. The children 
who died came from disadvantaged socio-economic backgrounds, 
particularly parents who worked in the informal sector, fathers, 
or homemakers. These are more early deaths that occur in 66% 
of cases during the first 24 hours as reported by Soumana and al 
in Niger [12]. The factors associated with death in the first 24 h in 
this study were deterioration in general condition on admission, 
p=0.0119), the existence of respiratory distress (p=0.001), coma 
(p=0.000) and severe anaemia (p=0.046). The occurrence of early 
deaths, which reflects the severity of the clinical condition of the 
children on admission, is a consequence of the delay in consulta-
tion but also of the inadequacy of the technical resources of the 
Mother and Child Academic Hhospital’s emergency department in 
providing adequate care distressing conditions in small childrens. 
For STASSE et al. 2015, and MUAMBA 2018, the delay in con-
sultation is due to the inaccessibility of health centres for several 
reasons, including the collapse of the public health system and the 
emergence of an unregulated private system that is unsuited to the 
population's socio-economic level [13,14]. We found that 85% of 
patients had been given medication before hospitalisation, 64% 
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had been prescribed medication deemed incorrect, 17% self-med-
ication and 5% traditional treatment. The predominance of deaths 
during on-call hours, particularly for night consultations, reported 
by Mabiala-Babela Jr. et al. 2009 in Congo, is confirmed by this 
study [12,15]. Indeed, the on-call period is that of the great influx 
in the emergency department coupled with the quantitative and 
qualitative deficit of the nursing staff. The most frequent causes of 
death are malaria, acute respiratory infections and severe malnu-
trition (37.1%, 25% and 12.9%, respectively). The same diseases 
are found in Africa, although in different proportions in children 
under five. The diseases associated with early death in Yaoundé 
are severe malaria, ARI and heart disease [16]. In Niger, the risk 
of death is four times higher due to malnutrition, malaria, severe 
anaemia, hypoglycaemia and severe thrombocytopenia, which in-
creases the risk of death sevenfold [12,16]. It is also the case for 
Balenga et al. 2020 where the four pathologies that cause death 
are severe malaria, acute bronchiolitis, diarrhoea and meningitis 
[6]. The predominance of these diseases and associated factors, 
in addition to the low socio-economic level which constitutes the 
common denominator, is proof of the failure of health policies in 
Sub-Saharan Africa. In Chad, vaccination coverage is estimated at 
23% in 2019, just one example [3].

5. Conclusion
Mortality is still high in the MCAH Paediatric Emergency Depart-
ment. Deaths occur more frequently in children under-5 years of 
age, from disadvantaged backgrounds, and mainly in the first 24 
to 48 hours. The diseases associated with early death, all of which 
are preventable, are malaria, respiratory illnesses and anaemia. Im-
paired general condition, respiratory distress, state of conscious-
ness, severe anaemia and lack of blood transfusion were associated 
with death. 

The high rate of deaths in paediatric emergencies means that in-
formation and communication must be stepped up to change be-
haviour, and target programmes, including malaria, EPI (expanded 
program for immunization) and IMCI (integrated management of 
childhood illness), must be revitalised. 
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