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	Abstract
	



Introduction: The aim of this study was to determine the epidemiological, clinical, therapeutic and evolutionary profile of malnutrition in children aged 0-59 months in the Kabondo health zone from 1 July to 31 August 2024. Materials and Methods: This was a descriptive cross-sectional study of 93 malnourished children aged 0-59 months in the Kabondo health zone. Due to the lack of a reliable sampling list, this study used non-probability convenience sampling. Indirect observation was used for data collection. Descriptive analysis based on tables, calculation of percentages and the arithmetic mean for quantitative variables enabled us to compare our results with previous work. Results: Malnourished children aged over 24 months were more represented, with a sex ratio of 1.4 in favour of boys. Anorexia, weight loss and asthenia were the main clinical signs observed, with marasmus as the type of malnutrition. Therapeutic aspects were dominated by Plumpynut as well as vitamin A, antibiotic therapy, Mebendazole and paracetamol. The average hospital stay was 13 days, with ¾ of cases discharged cured and without treatment failure, but with a death rate of 5.4%. Conclusion: These results shed light on the epidemiological, clinical, therapeutic and evolutionary profile of malnutrition in children aged 0-59 months in the Kabondo health zone.
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INTRODUCTION
Malnutrition remains a major public health problem and is still the biggest contributor to infant and child mortality. Most cases of malnutrition are found in the poorest parts of the world, particularly in Africa and in some Asian and Latin American countries [1].

Worldwide, the World Health Organisation estimates that there are 155 million cases of chronic malnutrition in children under the age of 5, 39% of which occur in Africa [2]. Severe acute malnutrition, on the other hand, affects around 16 million children under the age of 5 [3].

The distribution of cases of malnutrition varies according to geographical area, particularly in sub-Saharan Africa where the prevalence varies between 18% and 51% [2]. Although known to be a major public health problem in low-income countries, malnutrition contributes significantly to under-five mortality. In 2011, it was estimated that around 45% of child deaths were attributed to malnutrition [4].

In Mali, for example, the prevalence of chronic malnutrition, underweight and acute malnutrition are 24.1%, 18.6% and 10% respectively. The distribution of malnutrition varies widely according to area of residence, ranging from 28.9% for chronic malnutrition in the Sikasso region to 11% in the district of Bamako and the Kidal region [2].

Mukuku and Luboya reported that the Far North of Cameroon is one of three regions in the north where the prevalence of malnutrition is high (1.4% for severe acute malnutrition in 2018) [3].
Nigeria is a low-income country with a high prevalence of undernutrition. According to the World Health Organisation, children in sub-Saharan Africa are 15 times more likely to die before the age of 5 than in high-income countries; undernutrition is obviously an underlying factor in mortality and morbidity because it makes children much more vulnerable [5].

In Côte d'Ivoire, several national or parcel surveys have been carried out, revealing that malnutrition is a public health problem. The most recent national survey, carried out in 1998, showed that 25.2% of children under the age of five suffered from chronic malnutrition. Chronic malnutrition or stunting is the result of health problems or chronic nutrition with cumulative effects [6].

In the Democratic Republic of Congo (DRC), although the prevalence of acute malnutrition has decreased overall (16% in 2001, 11% in 2010 and 7.9% in 2014), it still exceeds the critical threshold of 10% in several provinces. It is known that SAM is associated with an increased severity of common infectious diseases, the most lethal of which in children are still unknown in our environment [7]. It is one of the main causes of death in children, in association with other diseases such as diarrhoea, pneumonia and malaria, which are more common in children under 5 [8].

According to Kikafunda, the factors influencing child malnutrition in developing countries are divided into three groups: maternal factors, dietary and socio-environmental factors and economic factors [8].

Severe acute malnutrition can take several forms: marasmus (severe emaciation), kwashiorkor (oedematous malnutrition) or the mixed form. It is the stage of malnutrition where the risk of child mortality is highest [9].

In North Kivu, a severe malnutrition rate of more than 15% has been observed among children under 5 in war zones (the two provinces of Kivu and northern Katanga). In contrast, Kiambi found a rate of 25.8% in northern Katanga [10].

The province of Tshopo is classified, for the most part, in the crisis or emergency phase of the integrated food security classification framework in 2022.

The pillars of food and nutritional security are being undermined by a multifaceted crisis, which requires a host of interventions backed by a public policy supported by the Congolese government and its partners as part of the implementation of the methodological guide to provincial and local planning. The food and nutrition situation in Tshopo province has deteriorated considerably over the last three years. In order to present this situation, this study uses a descriptive method.
Overall, 2,130,982 people, or 76% of the population, are food insecure, and between 10% and 20% of children aged between 6 and 59 months suffer from moderate or severe acute malnutrition. In addition, access to drinking water, health services, sanitised hygiene facilities and appropriate food information remains very poor [11].

In 2022, a study was carried out in the city of Kisangani estimating that the number of children aged 0-59 months suffering from malnutrition was 33.6%. It showed that malnutrition does not spare households in the various urban and urban-rural health zones of Kisangani [12].

Data from the annual activity report for the Kabondo health zone in 2022 showed that 183 children were hospitalised for severe acute malnutrition. According to this report, the prevalence of malnutrition in children aged 0-59 months rose from 6.8% in 2022 to 9.5% in 2023. In addition, the literature on malnutrition in children aged 0-59 months in the Kabondo health zone is inadequate and precarious. This study was therefore carried out to determine the epidemiological, clinical, therapeutic and evolutionary profile of malnutrition in children aged 0-59 months in the Kabondo health zone. Secondly, the aim was to:
· Describe the epidemiological, clinical and therapeutic aspects of malnutrition in children aged 0-59 months;
· Evaluate the evolutionary aspects of malnutrition in children aged 0-59 months on the basis of the immediate outcome of patients.
[bookmark: _Toc178442048]
MATERIALS AND METHODS
Study Setting
This study took place in the Kabondo health zone, in the city of Kisangani in DR Congo. 

Created in 1987, after the Democratic Republic of Congo joined the Nairobi health policy in 1982, the Kabondo health zone is bordered to the north by the Tshopo and Bengamisa health zone, to the south and west by the Makiso - Kisangani health zone, and to the east by the Wanie - Rukula health zone.

It covers an area of 1,439 km2, with an estimated total population of 204,670, giving a density of 114 inhabitants/km2.

This health zone is subdivided into 16 planned and operational extended vaccination programme health areas, four of which are difficult to access. There are 10 community healthcare sites and a number of programmes, notably the national malaria control programme and national programme to combat leprosy and tuberculosis in all the health areas, while the national aids control programme covers only 11 of the 17 healthcare establishments.

Study Population
Our study population consisted of malnourished children aged 0-59 months in the Kabondo health zone.

Type and Period of Study
This was a descriptive cross-sectional study covering the period from 1 July to 31 August 2024.

Sample
Our sample size was 93 malnourished children aged 0-59 months.

Sampling
Due to the lack of a reliable sampling frame, we used non-probability convenience sampling. The sample consisted of malnourished children aged 0-59 months who were available and accessible to us during data collection.

Data Collection Technique
The documentary analysis technique enabled us to collect data based on the consultation forms of malnourished children received at the Mwana Mupendwa nutritional centre in the Kabondo health zone.

Data Collection Instrument
A data collection form was used to collect data relating to the epidemiological profile of malnourished children, clinical and therapeutic aspects and the therapeutic outcome of patients.

Data Analysis
To compare our results with previous work, we used descriptive analysis based on tables, percentage calculations and the arithmetic mean for quantitative variables. Categorical variables were presented as proportions and quantitative variables as means with standard deviations for symmetrically distributed quantitative variables.

Ethical Considerations
Authorisation for field visits was obtained from the head doctor of the health zone and the head nurse of the health area. Data collection, processing, analysis and dissemination were carried out anonymously and confidentially.

RESULTS
Epidemiological Profile

Table I: Epidemiological Aspects of Malnutrition in Children Aged 0 to 59 Months in the Kabondo Health Zone from 2023 to July 2024 (n=93)
	Variables
	Modalities
	Staff
	%

	Age (months)
	0 – 5
6 – 12
12 – 23
24 – 36
	4
10
35
44
	4. 3
10.6
37.6
47.3

	Sex
	Masculine
Feminine
	55
38
	59.1
40.9

	Weight (kg)
	˃ 6
≤ 6
	19
74
	20.4
 79.6

	Size (cm)
	≤ 65
 ˃ 65
	9
84
	9.7
90.3

	Medical history

	Fever
Diarrhea
Not available
	27
29
37
	29.0
31.2
39.8

	Associated pathologies

	Anemia
Malaria
Conjunctivitis
None
	2
15
1
75
	2.2
16.1
1.1
80.6




Table I shows that malnourished children over 24 months old were more represented with a sex ratio of 1.4 boys to girls. The average weight and average height were respectively 7.6 kg and 75.2 cm. However, the pathological history was not available in the majority of the reviewed files, and more than ¾ of malnourished children did not present associated pathologies.

Clinical Aspects


Table II: Distribution according to clinical aspects of malnourished children aged 0 to 59 months in the Kabondo health zone from 2023 to July 2024 (n=93)
	Variables
	Modalities
	Staff
	%

	Branchial perimeter (mm)
	< 115
115 - 125
≥ 125
	41
17
35
	44.1
18.3
37.6

	Index P/T*
	-1,5
˂-2
˃-3
	25
19
49
	26.9
20.4
52.7

	Clinical signs
	Anorexia
Asthenia
Weight loss
Skin and hair discoloration
Vomiting
Cough
Others
	48
31
42
23
24
30
22
	51.6
33.3
45.2
24.7
25.8
32.3
23.7

	Types of malnutrition
	Kwashiorkor
Marasmus
Mixed
	35
39
19
	37.6
42.0
20.4

	Edemas
	Present
Absent
	38
55
	40.9
59.1


* Weight-to-height index
[bookmark: _Toc178442054]

It appears from this Table II that nearly half of the malnourished children had a mid-upper arm circumference below 115 mm with a weight-for-height index of -3 in more than half of the cases. Anorexia, weight loss, and asthenia were the main clinical signs observed in malnourished children, with marasmus being the type of malnutrition but without edema in more than half of the cases.

Therapeutic Aspects


Table III: Distribution according to therapeutic aspects of malnourished children aged 0 to 59 months in the Kabondo health zone from 2023 to July 2024.
	Variables
	Modalities 
	Staff
	%

	Nutritional treatment
	Plumpy
F 75
F 100
Not available
	39
3
8
43
	42.0
3.2
8.6
42.2

	Medical treatment
	Vitamin A
Albendazole
Metronidazole
Multivitamin
Antibiotherapy
	53
8
67
58
59
	56.9
8.6
72.0
63.4
54.8

	Additional treatments
	Quinine
Oral serum
Paracetamol
Contrimoxazole
Zinc
*Others(Tanzol,…)
	6
7
47
27
4
5
	6.5
7.5
50.5
29.0
4.3
5.4


*Hemoforce, Prométazine, transfusion


[bookmark: _Toc178442055]This Table III shows that the therapeutic aspects in malnourished children were dominated by plumpynut on the nutritional level as well as vitamin A, antibiotic therapy, Mebendazole, and paracetamol on the medical level.

Therapeutic Outcome


Table IV: Distribution of malnourished children aged 0 to 59 months in the Kabondo health zone from 2023 to July 2024
	Variable
	Modalities
	Staff
	%

	Length of hospitalization (days)
	≤ 7
8 – 14
≥15
	13
6
74
	14.0
6.4
79.6

	Progress 
	Healing
Abandon
Death
	73
15
5
	78.5
16.1
5.4

	Treatment failure
	Yes
No
	20
73
	21.5
78.5



[bookmark: _Toc178442056]
It appears from Table IV that the average length of hospitalization was 13 days, with ¾ of malnourished children discharged cured and without treatment failure.

[bookmark: _Toc178442057]DISCUSSION
Epidemiological Profile
Malnourished children aged over 24 months were more represented, with a sex ratio of 1.4 in favour of boys and an average age of 20.7 months.

This result differs from those of Koolo BARRY at INSE Donka Conakry, mean age 16.87 ± 16.23 months [19], and Mamadou. Z R in Niger [20], in 2010 who found 31.30% for the 12 to 23 month age group and 30.70% for the 6 to 11 month age group. In fact, this period of life corresponds to the weaning period for children and the transition to family feeding, which for the most part is not carried out under ideal conditions. This makes it difficult for the child to make the transition, leading to a breakdown in nutritional balance. The difference in these results is due to the study setting, sample size and sampling.

The male predominance in this study corroborates the results found by several authors [21-23].

Indeed, Maiga et al., found that severe malnutrition was more prevalent among boys (155) than girls (123), giving a sex ratio of 1.26. This male predominance was also found by Molanga et al., in Congo Brazzaville [24], (57% boys compared with 43% girls).

Average weight and height were found to be 7.6 kg and 75.2 cm respectively. However, apart from diarrhoea (31.2%) and fever (29%), no pathological history was available in the majority of the files used. At the same time, more than ¾ of malnourished children did not present with associated pathologies.

Savadogo reported diarrhoea as the main reason for consultation (50.50%). Malnutrition is frequently associated with infections due to reduced immunity, which can lead to fever and diarrhoea [25].

Clinical Aspects
Nearly half of malnourished children (44.1%) had a girth of less than 115 mm, with a weight-for-height index of -3 in 52.7% of cases. Anorexia (51.6%), weight loss (45.2%) and asthenia (33.3%) were the main clinical signs observed in malnourished children, with marasmus (42%) as the type of malnutrition but without oedema in 59.1% of cases.

The predominance of marasmus is comparable with the results of Sissoko and Koolo Barry [19-26], who found 80.30% marasmus and 94.3% emaciation respectively at the Donka Nutrition Institute in Conakry, Mali, and corroborates the data in the literature which stipulate that the marasmus form is the most frequent.
However, Sall [8], recorded 59.6% cases of marasmus, 22.33% of mixed form and 12.85% of kwashiorkor. Ouédraogo [27], in Burkina Faso reported 77.97% cases of marasmus, while in Sudan Kanan [28], reported 68.6% cases of marasmus, 23.8% of kwashiorkor and 7.6% of mixed form.

Our results differ from those of Maiga et al., in Mali, who found pneumopathy (32.35%), diarrhoea and vomiting (28.92%) and HIV (17.65%) to be the most frequent pathologies associated with severe acute malnutrition [23].

Therapeutic Aspects
The therapeutic aspects for malnourished children were dominated by plumpynut (42%) for nutrition, and Metronidazole (72%), multivitamins (63.4%), vitamin A (56.9%), antibiotics (54.8%) and paracetamol (50.3%) for medicine. This treatment plan complies with the national protocol for the integrated management of acute malnutrition [13].

The national protocol for the integrated management of acute malnutrition recommends systematic antibiotic therapy for patients suffering from severe acute malnutrition, even if the patient does not show clinical signs of infection, because despite the absence of clinical signs, they could suffer from infections [13].

Therapeutic Outcome
The average length of hospitalisation was 13 days, with 78.5% of malnourished children discharged cured, without treatment failure, but with a death rate of 5.4%.

The death rate recorded in this study (5.4%) is lower than that observed by Koolo Barry (22.9%) at the reference centre for the management of severe acute malnourished children with complications in Guinea [19].

On the other hand, Maiga et al recorded 127 cases of cure (45.7%) with 95 cases of abandonment (34.2%) and 25 cases of death (8.99%). These deaths could be caused by an alteration in the immune system brought about by malnutrition, resulting in high vulnerability to infections and late referral of malnourished patients, which most often occurs after the onset of complications, namely dehydration, septic shock, severe anaemia, hyperthermia and hypothermia [23].

Compared with standards, the death rate observed in this study is slightly higher than the performance indicator for an additional nutritional unit (standard: < 3%) [8].



Limitations of the Study
This study used indirect observation based on the records of malnourished children. As a result, this technique could constitute a limitation linked to the use of routine data.

The use of empirical sampling meant that conclusions could not be generalised to the entire population of children aged 0-59 months.

However, these limitations in no way detract from the scientific value of this work, which provides healthcare professionals with the data they need to improve their services.
[bookmark: _Toc178442061]
CONCLUSION
This study highlights the epidemiological, clinical, therapeutic, and evolutionary aspects of malnutrition in children aged 0 to 59 months in the Kabondo health zone. In this study, malnourished children with an average age of 20.7 months were more represented, with a sex ratio of 1.4 boys to girls. Half of the malnourished children had a mid-upper arm circumference below 115 mm with a weight-for-height index of -3 in more than half of the cases. Anorexia, weight loss, and asthenia were the main clinical signs observed in malnourished children, with marasmus being the type of malnutrition but without edema in more than half of the cases. The therapeutic aspects for malnourished children were dominated by Plumpynut on the nutritional level, as well as vitamin A, antibiotic therapy, Mebendazole, and paracetamol on the medical level. Three-quarters of malnourished children were discharged cured, with no treatment failures but with a death rate of 5.4%. Thus, healthcare professionals in the Kabondo health zone must carry out systematic nutritional assessments of children aged 0 to 59 months during consultations, actively screen for malnutrition in the community, and provide nutritional education to mothers or caregivers of children under 5 years old.
[bookmark: _Toc178442063]
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