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Abstract

Background

Globally, the mortality and morbidity estimates from Severe Acute Malnutrition (SAM) in under-five children (0-59
months) are highly significant in low-income countries. This study aims to contribute to the fight against SAM in
under-five Chadian children.

Method

A cross-sectional study was performed on data collected from surveys conducted for 30 days on 326 hospitalized
patients with SAM of under- five children. The participants included in the study fulfilled the admission criteria at the
therapeutic nutritional unit (TNU) of Alerte Sante. This study assessed the sociodemographic characteristics, factors
related to healthcare access, dietary patterns and clinical factors, and length of hospitalization and outcomes for the
admitted children. MAS types were classified using the mid-upper arm centimeter (MUAC), WHO Weight- to-Height
Z-score (WHZ) scale, and edema assessment.

Results

Among the study population, the male gender was predominant (65.6%,). Most of the children (85.9%) belong to
Muslim households. Children aged between 12 and 23 months were mainly represented. Marasmus type of SAM was
around 90%. The most prevalent chief complaint for admission was Diarrhea (18.8%). The findings revealed 69% of
patients discharged after recovery, 11 (3.37%) deaths, from which 54.5% belong to the age group of 12-24 months.

Conclusion
SAM is still prevalent in N’Djamena for under-five children. The study found several socio-demographic factors
associated with SAM. Considering the strong association between diarrhea and related highest- case fatalities,

advocacy and health education regarding breastfeeding, hygiene, and nutrition will immensely help.

Keywords: Severe Acute Malnutrition, Under-5 Children, Socio-Demographic and Clinical Factors, Mortality and Morbidity,

Chad, Marasmus, Kwashiorkor, Central Africa

1. Background

Malnutrition is still a public health problem among children
in low- and middle-income countries [1]. According to
anthropometric and clinical assessments, malnutrition can
be classified as mild, moderate, or severe [2]. Severe acute
malnutrition (SAM) is defined as children 6 to 59 months of age
who are three standard deviations below the median (z-score)
of weight-for-height for the World Health Organization (WHO)
growth standards or whose mid-upper arm circumference
(MUAC) is less than 115 mm, with or without nutritional edema
[3]. Globally, Southern Asia and sub-Saharan African countries
detained the highest ranks of waded children [4].

Around 14.3 million of under-five children's lives are severely
wasted in the world, with 3.5 million from Africa [4].

Nutrition-related factors contribute to about 45% of deaths in
children under 5 years of age [5]. SAM also weakens the immune
system, increasing children's susceptibility to diseases and death
[6]. Sub- Saharan Africa has the highest under-5 mortality rate,
with one child in 13 dying before their fifth birthday [5]. The
World Health Organisation (WHO) has developed treatment
guidelines for severely malnourished children to reduce the
mortality rate by less than 10% [7]. Unfortunately, the mortality
from SAM remained between 10 and 40% in several hospitals in
Sub-Saharan Africa despite the usage of the WHO management
guidelines [8]. Persistent mortality has been identified to be
associated with conditions such as HIV infection in children, the
absence of maternal participation in the child feeding program,
inadequate care from healthcare workers, and mis-prescription
therapy [9-12].

Childhood malnutrition is a significant public health problem
in Chad, with a notable increase in cases [13]. Malnutrition is
mainly attributed to several socio-economic and demographic
causes [14]. In Chad, Médecins Sans Frontiéres (MSF/Doctors
Without Borders), in partnership with the Ministry of Public
Health, launched an inpatient therapeutic feeding center (ITFC)
in the neighborhood of Ndjari in N’Djamena to treat complicated
SAM children aged six (6) months to five (5 years) [15]. A
national non-governmental organization (NGO) called Alerte
Santé established a Therapeutic Nutritional Unit (TNU) on April
13, 2013, to emphasize the importance of holistic management
in SAM.'® Alerte Santé is under the alliance's funding for
International Medical Action (ALIMA) and European
Commission humanitarian aid (ECHO) [16]. TNU focused on
the inpatient care of SAM children with medical complications.
Four Nutrition Services in Ambulatory Care Settings were
established for outpatient monitoring of non-complicated SAM
and moderately acute malnourished children living around areas
called Atrone, N'djari, Madjorio, and Hilé houdjaj. The inpatient
TNU facilitates inpatient admission and provides intensive
care and nutritional rehabilitation for malnourished children by
administering systematic amoxicillin and nutrition treatment.
To our awareness, no studies evaluated the sociodemographic
characteristics, factors related to healthcare access, dietary
patterns and clinical factors, and length of hospitalization and
outcomes during SAM in children admitted to the TNU in Chad
using the selected study design employed in our research. Hence,
we conducted this study to contribute to the fight against SAM in
under-five Chadian children in N’Djamena, Chad.
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2. Methods

2.1 Study Setting and Timeframe

We conducted a descriptive cross-sectional study in the TNU
from May 24 to June 24, 2015. The TNU was allocated an area
within the Chad-China Friendship Hospital in Diguel. The TNU
has 70 hospital beds capacity. TNU’s activities run 24 hours a
day, with three teams composed of physicians, nurses, nutritional
assistants, and hygienists rotating every eight hours. They give
therapy, therapeutic milks, and ready-to-use therapeutic foods
to patients and keep the room clean. The consultation and the
medical visit are made by the physicians. Physicians decide
the change in treatment, discharge, and other medical decisions
during the management of patients.

2.2 Inclusion Criteria

This study includes Chadian children aged between 0-59 months
(under five) who met the criteria for admission to TNU and were
hospitalized due to medical complications during the study
period.

2.3 Exclusion Criteria

This study excluded malnourished children above 59 months
old, SAM in children aged 0-59 months without complications,
and moderately acute malnourished children aged 0-59 months
with medical complications that do not meet the SAM criteria.

3. Data Collection

3.1 Sampling

This was an exhaustive sample, met consecutively with children
between 0 and 59 months of age admitted in the TNU of ALERTE
SANTE during the data collection, meeting the study's criterion.

3.2 Data Collection Technique

We collected the data on a pre-established form filled in using
information collected during the interview and data from patient
records. The survey questionnaires adopted were based on
studies correlating SAM and the WHO assessment forms [17].
These survey forms were paper-based and manually entered into
a spreadsheet before conducting statistical analysis.

Data was collected under the following headings:

* The sociodemographic characteristics (age and gender of
patients, religion, parents' educational level, parents' status, and
parents' occupation).

* The factors related to healthcare access (distance from TNU,
onset of symptoms, and first point of contact).

* The dietary patterns and clinical factors (Diet, breastfeeding
weaning age, immunization status, uvulectomy history,
symptoms, SAM type, MUAC distribution, admission criteria,
medical complications associated with SAM).

* Length of hospitalization and outcome (hospital stay length,
hospitalization outcome, age of deceased patients, primary cause
of death).

Sociocio-demographic characteristics and factors related to
healthcare access

We collected information about the age and gender of the children,

the religion of the household, parents' level of education, and
occupation. We assessed further details such as the distance from
TNU, the onset of symptoms, and the first point of care.

3.3 Dietary Patterns and Clinical Features

Related to the clinical features, we identified the types of SAM and
associated admission criteria, as well as the MUAC distribution
of the study population. We recorded information about diet and
breastfeeding weaning age. We looked for vaccination status,
history of uvulectomy, symptoms, and medical complications
associated with SAM.

3.4 Length of Hospitalization and Outcome of the Study
Population

In analyzing the study on severe acute malnourished children, the
hospital's stay length, hospitalization outcome, age of deceased
patients among the study population, and primary cause of death
were all considered as factors to determine the effectiveness of
treatment and identify areas for improvement.

3.5 Anthropometric Measurement

We confirm the MAS diagnosis of the patients by measuring the
Height, weight, and MUAC (Mid- Upper Arm Circumference);
this subsequently helps classify malnutrition. The temperature
of each patient is taken before the consultation.

3.6 Measurements and Tools Used

The patients' length is measured using a simple horizontal length
scale and stadiometer, and children are weighted using a standard
weight machine [18]. Children are labeled to have SAM when
weight-to-height is below -3 standard deviation (SD) using
the WHO Child Growth Standards [19]. As the World Health
Organization recommends, a Shakir cuff is used to measure the
Mid Upper Arm Circumference (MUAC) [20]. A WHO Weight-
to-Height Z-score (WHZ) scale is used to evaluate malnutrition
[20]. We classified it into marasmus, kwashiorkor, or marasmic—
kwashiorkor (a mix of the two), the SAM [21,22]. The patient is
identified as SAM-type marasmus based on the WHO as having
MUAC<I115 mm or a WHZ<-3 [20].

The bipedal pitting edema was used to identify edematous
malnutrition or kwashiorkor [22,23]. The edema is identified by
pressing the children's skin at certain parts (upper or lower limbs)
and then releasing it to find out if there is a remaining dimple
[22]. We utilized the thermometer to take the temperature: the
patient is considered febrile or pyrexial if the oral temperature
taken is more than 37.5°C (99.5°F) or the rectal temperature
measured exceeds 38°C (100.5°F) [24].

3.7 Ethical Considerations and Informed Consent

This study complied with the Declaration of Helsinki (1964)
[25]. Chad-China Friendship Hospital management and the
Therapeutic Nutritional Unit’s medical coordination were notified
about the study protocol and data collection tools. A research
authorization was issued by the Centre National de Nutrition et
de Technologie Alimentaire (CNNTA) with the approval number
of N°043/RT/PR/PM/MSP/SE/SG/CNNTA/2015. The study's
purpose was explained to the research participants. Informed oral
consent was received after a briefing on the purpose and protocol
of the study. Privacy and confidentiality concerning information
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were assured to families. Only the healthcare provider's team,
implicated in the patient's care, was given permission to access
patients' medical information. Once families had consented to
the data collection, they were allowed to take part in the study.

3.8 Statistical Analysis

The data was gathered and inputted into Microsoft Office Excel
2010. Descriptive statistics was conducted using MS Excel 2010.
Quantitative variables were described as mean and categorical
variables were described in terms of proportions.

4. Resutats

The study recruited a total of 326 hospitalized patients.
The following factors and outcomes are discussed below:
sociodemographic factors, factors related to healthcare access,
diet, medical history, clinical profile, duration of hospitalization,
hospitalization, and clinical outcome.

4.1 Socio-Demographic Characteristics

Our study population was predominantly of male sex with
65.6% (212 out of 326), favoring a sex ratio for males (1.85)
as presented in Table 1. The mean age of study participants was
11.5 £+ 6.87 months (range: 20 days to 39 months). The majority
of families practice Islam (85.9%, 280 over 326) (Table 1).
There were 11 (Table 1) orphans out of 326 study participants,
with six children's fathers (1.8%) and five children's mothers
(1.5%) having died. The majority of the mothers (79.5%, 258
over 326) were illiterate (Table 1). Similarly, 238 fathers out of
326 (73.0%) were illiterate (Table 1). Out of 326 patients, 278
(85.3%) parents of the patients were married (Table 1). Almost
half (Table 1) of the fathers were unemployed or working odd
jobs (45.7%). All mothers were housewives (Table 1). Out of
326 children, 67.5% (220/326) were from households with 1 to 4
children (Table 1).

Characteristics Study Population (n) | Percentages (%)
Sex

Male 212 65.0
Female 114 35.0
Age groups (months)

0-5 35 10.7
6-11 123 37.7
12-23 138 423
24-59 30 9.2
Religion

Muslim 280 85.9
Christian 35 10.7
Atheists 11 34
Parent’s status (alive/ deceased)

Alive 315 96.6
Father deceased 6 1.8
Mother deceased 5 1.5
Both parents deceased 11 34
Mother’s educational status

[lliterate 258 79.5
Elementary school 57 17.5
High school 11 34
Father’s educational status

[lliterate 238 73.0
Elementary school 46 14.1
High school 42 12.9
Marital Status

Married 278 85.3
Single mothers 37 11.3
Widowed 11 34
Father’s occupation

Unemployed/odd jobs 149 45.7
Traders 110 33.7
Civil servants 49 15.0
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Students 18 5.5
Mother’s occupation

Housewives 326 100
Maternal age (years)

15-25 158 48.5
26-36 159 48.8
More than 37 9 2.8
Number of children in the household

1-4 Children 220 67.5
5-9 98 30.1
Ten or more 8 2.5

Table 1: Socio-Demographic Characteristics of the Study Population

4.2 Factors Related to Healthcare Access

The distance of the TNU from the patient's residence varied
from 1 to 20 km. Although most patients lived within 15 km,
as represented in Table 2 from the TNU (77.6%, 253 over 326),
many (22.4%, 73 out of 326) still traveled from a farther distance

)

of more than 15 km Table 2. Our results revealed that patients
parents or guardians sought care at the TNU after more than five
days (45.1%, 147 of 326) of symptom onset. Most of the patients
(73.6%, 240) presented to TNU as the first point of contact, as
displayed in Table 2.

Independent variable | Study Population (n) | Percentages (%)
Distance from TNU

Within 15 km 253 77.6
More than 15 km 73 22.4
Onset of symptoms

1-2 days 50 15.3
3-5 days 81 24.8
More than five days 147 45.1
Not precise 48 14.7
First point of contact

Nutrition Services in Ambulatory Care Settings | 89 27.3
Home 151 46.3
Other health structures 86 26.4

Table 2: Factors Related to Healthcare’s Access to the Study Population

4.3 Dietary Pattern, Medical History, and Clinical Factors
Cereal porridge (57.1%, 186 out of 326) is the predominant diet
of our study populations as demonstrated in Table 3. There were
18 patients (17%) who weaned on breastfeeding at the age of 0-5
months, and the majority (74 patients, 72%) weaned at the age of
6-15 months (Table 3).

Most patients (75%, 243) have dropout vaccination status, and
only 44 patients (14%) out of 326 patients completed their
vaccination as displayed in Table 3. More than half of the
participants (56.7%, 185) had undergone uvulectomy. These
children were mainly hospitalized with symptoms of diarrhea
(18.1%), followed by cough and fever (14.7%), along with other
symptoms as the findings from Table 3.

Most SAM patients presented with marasmus type (90.2%, 294

out of 326) in whom the admissions criteria used were MUAC
<115 mm, Z-score < -3, or the association of both (Table 3).
In marasmus patients whose MUAC was taken, most of them
(47.8%, 98 out of 205) measured less than 100 mm (Table 3).
Edema was found in the other group of children (9.81%, 32
out of 326) (Table 3) who fit into the definition of kwashiorkor,
but all of them were diagnosed with marasmus as well and are
considered to have the mixed form (kwashiorkor + marasmus)
of SAM. The majority of SAM's mixed forms were admitted
based on the criteria of edema and Z-score < -3 (68.8%, 22
out of 32) (Table 3). Among marasmus patients admitted at
the TNU without MUAC, 21.4% (19 out of 89) weighed less
than 3 kg. The main criterion for admission is the existence of
medical complications. Most of SAM's patients presented with
respiratory tract infections (40%) or others, as presented in Table
3.
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Independent variable Study Population (n) Percentages (%)
Diet

Formula 30 10.5
Cereal porridge 186 57.1
Vegetables, fish, and meat 136 41.7
Breastfeeding and cereal porridge 26 8.0
Breastfeeding Weaning Age

0-5 months 18 17
6-15 months 74 72
16-24 months 11 11
Vaccination Status

Complete 44 14
Up-to-Date 35 11
Dropout 243 75
Uvulectomy History in the Study Population

Yes 185 56.7
No 139 43
Symptoms

Vomiting 12 3.6
Diarrhea 59 18.1
Fever 31 9.5
Cough 18 5.5
Anorexia 4 1.2
Cutaneous Eruption 1.5
Vomiting, diarrhea, and fever 43 13.2
Vomiting and diarrhea 39 12.0
Vomiting and fever 17 5.2
Diarrhea and fever 24 7.3
Cough and fever 48 14.7
Anorexia and fever 23 7.1
Cutaneous Eruption and fever 3 0.9
SAM type

Marasmus 294 90.2
Marasmus & Kwashiorkor 32 9.8
MUAC distribution in Marasmus patients

<100 mm 98 47.8
100-109 mm 64 31.21
110-114 mm 43 20.97
Distribution of Marasmus patients’ admission criteria

MUAC < 115 mm 200 68.0
Z-score <-3 89 30.3
Both MUAC and z-score 5 1.7
Distribution of marasmus patients without MUAC as admission criteria

No MUAC measures (just z-score as criteria) 35/89 39.3
Aged < 6 months old (just z-score as criteria) 35/89 39.3
Weight less than 3 Kg (just z-score as criteria) 19/89 21.4
Admission criteria for mixed form (Marasmus & kwashiorkor) of SAM

edema + MUAC + z-score 5 15.6
edema + z-score 5 15.6
edema + MUAC 22 68.8
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Medical Complications Associated with SAM patients

URTI 48 15
LRTI 83 25
Enteritis 54 17
Conjunctivitis 9 3
Others 132 40

Table 3: Dietary Pattern, Medical History, and Clinical Factors of the Study Population

4.4 Length of Hospitalization and Outcome

The patient’s hospital stay of five days represented 35%
(114/326) of cases (Table 4). Out of the 326 cases, 225 (69.0%)
patients were discharged after recovery (Table 4). During our
study period, we have listed 11 (3.37%) patients' deaths (Table

4). Among the 11 patients who died, 6 (54.5%) most of them
belonged to the 12-24 month age group (Table 4). The primary
cause of death in these patients was attributed to gastroenteritis
(63.6%) (Table 4).

Independent variable | Study Population (n) | Percentages (%)
Hospital’s stay length

Three days 88 27.0
3-5 days 114 35.0
Ten days 16 4.9
More than ten days 85 26.1
Hospitalization outcome

Discharged after recovery 225 69.0%
Clinical improvement 39 11.9%
Discharged against medical advice | 9 2.76%
Clinically stable 33 10.1%
Referred to tertiary care centers 9 2.76
Died 11 3.37%
Age group of deceased patients

12-24 months 54.5%
6-11 months 36.4%
0-5 months 9%
Primary cause of death

Gastroenteritis 7 63.6%
Pneumonia 27.3%
Staphylococcus infection 1 9.1%

Table 4: Length of Hospitalization and Outcome of the Study Population

5. Discussion

We conducted a cross-sectional survey-based study in a
secondary referral hospital in N’Djamena, focusing on children
from 0 to 59 months old with SAM. This study analyzed SAM's
underlying sociodemographic, clinical variables, and outcomes
over one month after hospitalization. Our study has shown the
pattern of male predominance (65.0%) consistent with the study
conducted by Chiabi et al. (50.8%) in Yaoundé and by Irena et
al [26]. (53.5%) in Lusaka [27]. Results also showed that SAM
was more common in the 6 to 11 months and 12 to 23 months’
age group, with 37.7% and 42.3%, respectively. The results were
consistent with a study conducted in Nigeria by A. Ubesie et al
[28]. Most of the patient's parents practice Islam (85.9%), which
can be justified by the predominantly Muslim neighborhood of
the TNU. Similar demographics were noticed in another study
by Abessa et al. at Jimma’s University Hospital in Ethiopia [29].
This study has reported that most SAM children (67.4%) had

one to four siblings. Mothers of the patients were predominantly
between 15-35 years (97.3%). Having more siblings in one
family household is linked with the family’s economic status, and
it can harm the quantity and quality of the family's food ration,
suggesting that a large family size contributes significantly to
malnutrition [30].

Almost three-fourths of fathers (73%) and mothers (79.5%)
reported being illiterate, which can contribute to their children's
nutritional status [31]. Father illiteracy was significantly
associated with SAM [32]. These characteristics have reflected
their lack of education and irregular income, exposing them
to poverty that will limit the food supply shortage, hygiene,
sanitation, and access to health care. It will lead to malnutrition
and infection susceptibility, increasing the financial burden.

Most patients (45.1%) admitted to the TNU have consulted five
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days after the symptoms. These results may have reflected the
patients’ knowledge or ignorance about access to health care
and approaching healthcare in critical conditions. WHO often
imputes children or maternal mortality in low-and middle-
income countries to the phenomenon known as "three delays":
(i) delay in deciding to seek care, (ii) delay in identifying
and reaching healthcare facilities, and (iii) delay in receiving
adequate and appropriate treatment [33].

Most patients (83%) started to wean breastfeeding after six
months. Exclusive breastfeeding after six months increases the
risk of SAM in children [34]. Three-fourths of patients (243,
75%) were vaccination dropouts, which increases the risk of
SAM in children [34]. Interestingly, more than half (57.0%) of
patients in this study had undergone uvulectomy. These aseptic
surgical procedures were said to be exposed to infections [35].
This study has reported that SAM consists of 90.2% marasmus
type and 9.8% mixed form (marasmus and kwashiorkor). In
comparison, this prevalence of marasmus was nearly similar to a
study conducted in Cameroon [26].

Diarrhea was the most common presentation, consistent with
previous studies reflecting that prolonged diarrhea was a
significant risk factor in the occurrence and complications of
SAM in children [35]. Among hospitalized patients, the majority
of SAM children (35.0%) had a length of stay of 3-5 days, which
is significantly lower compared to the international standard
(SPHERE), which sets management of SAM to <30 days [36].
This result was also lower than a study conducted in Yaoundé,
Cameroon (8.25 days) and Gedeo Zone, Ethiopia (14 days)
[26,37]. On the contrary, another study done in Gado outpatient
therapeutic center in Cameroon reported a median duration
of stay of 48, 36.3, and 24.5 days for those with marasmus,
marasmic kwashiorkor, and kwashiorkor, respectively [38].
These results show that a dynamic and practical treatment
approach in TNU has helped the smooth and speedy recovery of
hospitalized SAM children. It was reflected by higher discharge
rates (69.0%) and clinical improvement with inpatient SAM
children (11.9%). Chad reports a high burden of SAM cases and
the second-highest under-5 mortality globally [39]. This study
has reported 11 deaths out of 326 SAM children (3.4%), pointing
to late access to health services, jeopardizing these patients' vital
prognoses. This study reported a relatively lower mortality rate.
Mortality in our study was lower than the minimum SPHERE
standard (10%), as well as compared to the study of GADO
Outpatient Therapeutic Center in Cameroon (9.3%) and hospital-
based study in Yaoundé, Cameroon (15%). The lower mortality
rate in our study possibly reflects the contributory role of this
nutritional and therapeutic center in death reduction. Most of
the deaths, six out of eleven (54.5%), were of 12-24 months. It
may be due to an increased risk of infection in the weaning age
group because of depressed immunity and irregular, insufficient
feeding practices [40].

Major complications causing death were gastroenteritis (63.6%).
This study has reported that diarrhea isolated or associated with
other functional symptoms was prevalent in half of the study
patients. This is consistent with the work of Tickell KD et al [41].
who found that children with acute malnutrition and diarrhea
are at high risk for mortality. Our findings explain the fact that

acute malnutrition is also a risk factor for diarrhea-associated
mortality. Most deceased patients (9/11; 81.8%) had a length of
stay fewer than 48 hours. The deaths are explained by the late
health access, patients arriving at the TNU in the deleterious
state, making it unlikely to stabilize their health and possibly
have a poor prognosis.

5.1 Strength and Limitation of the Study

This study’s unique feature is the inclusion of data regarding the
classification of SAM cases in the capital of Chad, N'Djamena.
It revealed significant information related to the features of
children with SAM.

The study was unfortunately carried out for one month, and
another team carried out further evaluation as the study findings
were shared with them. We did not assess the income of families
due to inconsistent employment and the inability to determine
the exact monthly income.

One major limitation was regarding communication with
the parents of patients. The language barrier with the parents
was notable as the parents were comfortable speaking their
mother tongue. They didn't speak or understand French or local
Arabic, which necessitated an interpreter for translation while
interviewed.

6. Conclusion

The study concluded several factors associated with SAM
children, including parents' illiteracy, delayed healthcare access,
Exclusive breastfeeding after six months of age, a large number
of vaccination dropouts, and the practice of uvulectomy in
children. Diarrhea is the principal reason for healthcare-seeking
and has proved to be a significant pathology with eminent
lethality. Overall, illiteracy and unemployment have specified the
need to strengthen the primary infrastructure of education, health
education, and possibly some policy initiatives for compulsory
education. Addressing the root causes is necessary to achieve a
definitive and permanent solution for malnutrition. A stepwise
approach will immensely help the holistic management of SAM
patients.

There is a need for quantitative and qualitative studies
involving the parents' acquaintance concerning their feeding
and traditional practices linked with malnutrition. A nationwide
study in households for the quantitative and qualitative analysis
of nutrients given to children aged 0-5 years to demonstrate
a cause-and-effect relationship between hygiene and the
occurrence of malnutrition, as well as a passive screening for
malnutrition in the community managed by health centers,
would be among the future perspectives to think about in the
fight against malnutrition.

References

1. World Health Organization. (2019). More than one in
three low-and middle-income countries face both extremes
of malnutrition. World Health Organization. Published
December; 16.

2. World Health Organization. (2017). Guideline: assessing
and managing children at primary health-care facilities to
prevent overweight and obesity in the context of the double

Biomed Sci Clin Res, 2024

Volume 3 | Issue 3 | 8


https://www.who.int/news/item/16-12-2019-more-than-one-in-three-low-and-middle-income-countries-face-both-extremes-of-malnutrition
https://www.who.int/news/item/16-12-2019-more-than-one-in-three-low-and-middle-income-countries-face-both-extremes-of-malnutrition
https://www.who.int/news/item/16-12-2019-more-than-one-in-three-low-and-middle-income-countries-face-both-extremes-of-malnutrition
https://www.who.int/news/item/16-12-2019-more-than-one-in-three-low-and-middle-income-countries-face-both-extremes-of-malnutrition
https://apps.who.int/iris/bitstream/handle/10665/259133/9789241550123-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/259133/9789241550123-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/259133/9789241550123-eng.pdf

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

burden of malnutrition.

World Health Organization. (2021). Fact sheets—
malnutrition. World Health Organization [Internet].
UNICEF. (2020). Levels and trends in child malnutrition:
Key findings of the 2020 edition.

WHO. (2020). Children: improving survival and well-
being. World Health Organization, 1-4.

Bhutta, Z. A., Berkley, J. A., Bandsma, R. H., Kerac,
M., Trehan, 1., & Briend, A. (2017). Severe childhood
malnutrition. Nature reviews Disease primers, 3(1), 1-18.
Ashworth, A. (2003). Guidelines for the inpatient
treatment of severely malnourished children. World Health
Organization.

Maitland, K., Berkley, J. A., Shebbe, M., Peshu, N., English,
M., & Newton, C. R. C. (2006). Children with severe
malnutrition: can those at highest risk of death be identified
with the WHO protocol?. PLoS medicine, 3(12), e500.
Bachou, H., Tumwine, J. K., Mwadime, R. K., & Tylleskir,
T. (2006). Risk factors in hospital deaths in severely
malnourished children in Kampala, Uganda. BMC
pediatrics, 6, 1-9.

Fergusson, P., & Tomkins, A. (2009). HIV prevalence and
mortality among children undergoing treatment for severe
acute malnutrition in sub-Saharan Africa: a systematic
review and meta-analysis. Transactions of the Royal Society
of Tropical Medicine and Hygiene, 103(6), 541-548.
Karaolis, N., Jackson, D., Ashworth, A., Sanders, D.,
Sogaula, N., McCoy, D., ... & Schofield, C. (2007). WHO
guidelines for severe malnutrition: are they feasible in rural
African hospitals?. Archives of disease in childhood, 92(3),
198-204.

Akombi, B. J., Agho, K. E., Merom, D., Renzaho, A. M., &
Hall, J. J. (2017). Child malnutrition in sub-Saharan Africa:
A meta-analysis of demographic and health surveys (2006-
2016). PloS one, 12(5), e0177338.

Puoane, T., Sanders, D., Ashworth, A., Chopra, M.,
Strasser, S., & McCoy, D. (2004). Improving the hospital
management of malnourished children by participatory
research. International journal for quality in health care,
16(1), 31-40.

Pinstrup-Andersen, P. (2013). Can agriculture meet
future nutrition challenges?. The European Journal of
Development Research, 25, 5-12.

Remadji, H., Neneck, A. K., Colosio, V., & Ripoll, S.
TACKLING DEADLY DISEASES IN AFRICA: KEY
CONSIDERATIONS FOR EPIDEMIC RESPONSE AND
PREPAREDNESS IN CHAD.

Micheau, J., Dor, F. R. E. D. E. R. L. C., de Gainza,
R. I. C. A. R. D. O., & Romana, C. A. (2012). Menaces
environnementales et systémes d’alerte: conceptualisation
et enjeux. Environnement risques & santé, 11(6), 493-501.
Shinsugi, C., Gunasekara, D., & Takimoto, H. (2020).
Use of mid-upper arm circumference (MUAC) to predict
malnutrition among Sri Lankan schoolchildren. Nutrients,
12(1), 168.

Warrier, V., Krishan, K., Shedge, R., & Kanchan, T. (2019).
Height assessment.

World Health Organization. (2009). WHO child growth
standards and the identification of severe acute malnutrition
in infants and children: joint statement by the World Health

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Organization and the United Nations Children's Fund.
Khaliq, A., Wraith, D., Nambiar, S., & Miller, Y. (2022).
A review of the prevalence, trends, and determinants of
coexisting forms of malnutrition in neonates, infants, and
children. BMC Public Health, 22(1), 879.

Guideline, W. H. O. (2013). Updates on the management of
severe acute malnutrition in infants and children. Geneva:
World Health Organization, 2013, 6-54.

Guideline, W. H. O. (2013). Updates on the management of
severe acute malnutrition in infants and children. Geneva:
World Health Organization, 2013, 6-54.

CTC, T. C. Community-based Therapeutic Care (CTC).
Mortality, M. (2007). nutritional status, and food security in
crisis situations: sMaRt Methodology.

Walker, H. K., Hall, W. D., & Hurst, J. W. (1990). Clinical
methods: the history, physical, and laboratory examinations.
Carlson, R. V,, Boyd, K. M., & Webb, D. J. (2004). The
revision of the Declaration of Helsinki: past, present and
future. British journal of clinical pharmacology, 57(6), 695-
713.

Chiabi, A., Malangue, B., Nguefack, S., Dongmo, F. N.,
Fru, F., Takou, V., & Angwafo III, F. (2017). The clinical
spectrum of severe acute malnutrition in children in
Cameroon: a hospital-based study in Yaounde, Cameroon.
Translational Pediatrics, 6(1), 32.

Irena, A. H., Mwambazi, M., & Mulenga, V. (2011). Diarrhea
is a major killer of children with severe acute malnutrition
admitted to inpatient set-up in Lusaka, Zambia. Nutrition
Jjournal, 10, 1-6.

Ubesie, A. C., Ibeziako, N. S., Ndiokwelu, C. 1., Uzoka,
C. M., & Nwafor, C. A. (2012). Under-five protein energy
malnutrition admitted at the University of in Nigeria
teaching hospital, Enugu: a 10 year retrospective review.
Nutrition journal, 11, 1-7.

Abessa, T. G., Bruckers, L., Kolsteren, P., & Granitzer,
M. (2017). Developmental performance of hospitalized
severely acutely malnourished under-six children in low-
income setting. BMC pediatrics, 17, 1-10.

O’Sullivan, J. N. (2023). Demographic Delusions: World
Population Growth Is Exceeding Most Projections and
Jeopardising Scenarios for Sustainable Futures. World, 4(3),
545-568.

Khattak, U. K., Igbal, S. P., & Ghazanfar, H. (2017). The
role of parents' literacy in malnutrition of children under the
age of five years in a semi-urban community of Pakistan: a
case-control study. Cureus, 9(6).

Pravana, N. K., Piryani, S., Chaurasiya, S. P., Kawan, R.,
Thapa, R. K., & Shrestha, S. (2017). Determinants of severe
acute malnutrition among children under 5 years of age in
Nepal: a community-based case—control study. BMJ open,
7(8), €017084.

Calvello, E. J., Skog, A. P., Tenner, A. G., & Wallis, L.
A. (2015). Applying the lessons of maternal mortality
reduction to global emergency health. Bulletin of the World
Health Organization, 93, 417-423.

Ambadekar, N. N., & Zodpey, S. P. (2017). Risk factors
for severe acute malnutrition in under-five children: a case-
control study in a rural part of India. Public health, 142,
136-143.

Alebachew Bayih, W., Minuye Birhan, B., & Yeshambel

Biomed Sci Clin Res, 2024

Volume 3 | Issue 3 | 9


https://apps.who.int/iris/bitstream/handle/10665/259133/9789241550123-eng.pdf
https://www.who.int/news-room/fact-sheets/detail/malnutrition
https://www.who.int/news-room/fact-sheets/detail/malnutrition
https://policycommons.net/artifacts/421832/levels-and-trends-in-child-malnutrition/1392908/
https://policycommons.net/artifacts/421832/levels-and-trends-in-child-malnutrition/1392908/
https://www.who.int/news-room/fact-sheets/detail/children-reducing-mortality
https://www.who.int/news-room/fact-sheets/detail/children-reducing-mortality
https://www.nature.com/articles/nrdp201767
https://www.nature.com/articles/nrdp201767
https://www.nature.com/articles/nrdp201767
https://books.google.com/books?hl=en&lr=&id=81Y0DgAAQBAJ&oi=fnd&pg=PA3&dq=1.%09Ashworth+A,+Khanum+S,+Jackson+A,+Schofield+CE.+Guidelines+for+the+inpatient+treatment+of+severely+malnourished+children+/+Ann+Ashworth+%C6%AF+%5Bet+al.%5D.+Published+by+World+Health+Organization+in+1970.+Accessed+September+10,+2023.+Available+from:+https://apps.who.int/iris/handle/10665/4272&ots=zVTSl0Rook&sig=xn_O_lR9ARBn1iC7OOa7pk-8jPs
https://books.google.com/books?hl=en&lr=&id=81Y0DgAAQBAJ&oi=fnd&pg=PA3&dq=1.%09Ashworth+A,+Khanum+S,+Jackson+A,+Schofield+CE.+Guidelines+for+the+inpatient+treatment+of+severely+malnourished+children+/+Ann+Ashworth+%C6%AF+%5Bet+al.%5D.+Published+by+World+Health+Organization+in+1970.+Accessed+September+10,+2023.+Available+from:+https://apps.who.int/iris/handle/10665/4272&ots=zVTSl0Rook&sig=xn_O_lR9ARBn1iC7OOa7pk-8jPs
https://books.google.com/books?hl=en&lr=&id=81Y0DgAAQBAJ&oi=fnd&pg=PA3&dq=1.%09Ashworth+A,+Khanum+S,+Jackson+A,+Schofield+CE.+Guidelines+for+the+inpatient+treatment+of+severely+malnourished+children+/+Ann+Ashworth+%C6%AF+%5Bet+al.%5D.+Published+by+World+Health+Organization+in+1970.+Accessed+September+10,+2023.+Available+from:+https://apps.who.int/iris/handle/10665/4272&ots=zVTSl0Rook&sig=xn_O_lR9ARBn1iC7OOa7pk-8jPs
https://doi.org/10.1371/journal.pmed.0030500
https://doi.org/10.1371/journal.pmed.0030500
https://doi.org/10.1371/journal.pmed.0030500
https://doi.org/10.1371/journal.pmed.0030500
https://link.springer.com/article/10.1186/1471-2431-6-7
https://link.springer.com/article/10.1186/1471-2431-6-7
https://link.springer.com/article/10.1186/1471-2431-6-7
https://link.springer.com/article/10.1186/1471-2431-6-7
https://doi.org/10.1016/j.trstmh.2008.10.029
https://doi.org/10.1016/j.trstmh.2008.10.029
https://doi.org/10.1016/j.trstmh.2008.10.029
https://doi.org/10.1016/j.trstmh.2008.10.029
https://doi.org/10.1016/j.trstmh.2008.10.029
https://adc.bmj.com/content/92/3/198.short
https://adc.bmj.com/content/92/3/198.short
https://adc.bmj.com/content/92/3/198.short
https://adc.bmj.com/content/92/3/198.short
https://adc.bmj.com/content/92/3/198.short
https://doi.org/10.1371/journal.pone.0177338
https://doi.org/10.1371/journal.pone.0177338
https://doi.org/10.1371/journal.pone.0177338
https://doi.org/10.1371/journal.pone.0177338
https://doi.org/10.1093/intqhc/mzh002
https://doi.org/10.1093/intqhc/mzh002
https://doi.org/10.1093/intqhc/mzh002
https://doi.org/10.1093/intqhc/mzh002
https://doi.org/10.1093/intqhc/mzh002
https://link.springer.com/article/10.1057/ejdr.2012.44
https://link.springer.com/article/10.1057/ejdr.2012.44
https://link.springer.com/article/10.1057/ejdr.2012.44
http://www.socialscienceinaction.org/wp-content/uploads/2021/09/TDDAP-Key-Considerations-Epidemic-Response-Preparedness-CHAD.pdf
http://www.socialscienceinaction.org/wp-content/uploads/2021/09/TDDAP-Key-Considerations-Epidemic-Response-Preparedness-CHAD.pdf
http://www.socialscienceinaction.org/wp-content/uploads/2021/09/TDDAP-Key-Considerations-Epidemic-Response-Preparedness-CHAD.pdf
http://www.socialscienceinaction.org/wp-content/uploads/2021/09/TDDAP-Key-Considerations-Epidemic-Response-Preparedness-CHAD.pdf
https://www.jle.com/10.1684/ers.2012.0574
https://www.jle.com/10.1684/ers.2012.0574
https://www.jle.com/10.1684/ers.2012.0574
https://www.jle.com/10.1684/ers.2012.0574
https://www.mdpi.com/2072-6643/12/1/168
https://www.mdpi.com/2072-6643/12/1/168
https://www.mdpi.com/2072-6643/12/1/168
https://www.mdpi.com/2072-6643/12/1/168
https://europepmc.org/article/nbk/nbk551524
https://europepmc.org/article/nbk/nbk551524
https://apps.who.int/iris/bitstream/handle/10665/44129/9789?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/44129/9789?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/44129/9789?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/44129/9789?sequence=1
https://link.springer.com/article/10.1186/s12889-022-13098-9
https://link.springer.com/article/10.1186/s12889-022-13098-9
https://link.springer.com/article/10.1186/s12889-022-13098-9
https://link.springer.com/article/10.1186/s12889-022-13098-9
https://www.who.int/publications/i/item/9789241506328
https://www.who.int/publications/i/item/9789241506328
https://www.who.int/publications/i/item/9789241506328
https://reliefweb.int/report/world/updates-management-severe-acute-malnutrition-infants-and-children#:~:text=The%20updated%20WHO%20guidelines%20recommend,at%20home%20with%20their%20families.
https://reliefweb.int/report/world/updates-management-severe-acute-malnutrition-infants-and-children#:~:text=The%20updated%20WHO%20guidelines%20recommend,at%20home%20with%20their%20families.
https://reliefweb.int/report/world/updates-management-severe-acute-malnutrition-infants-and-children#:~:text=The%20updated%20WHO%20guidelines%20recommend,at%20home%20with%20their%20families.
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=a1d1d27e90bc8bdb242fb71cf9c65f7f0e3840ef
https://database.ennonline.net/resources/677#:~:text=ENN%20Resources-,Measuring%20Mortality%2C%20Nutritional%20Status%20and%20Food%20Security%20in,Situations%3A%20SMART%20Methodology%20Version%201&text=A%20MANUAL%20detailing%20a%20basic,Nutrisurvey%20SOFTWARE%20for%20analysing%20data.
https://database.ennonline.net/resources/677#:~:text=ENN%20Resources-,Measuring%20Mortality%2C%20Nutritional%20Status%20and%20Food%20Security%20in,Situations%3A%20SMART%20Methodology%20Version%201&text=A%20MANUAL%20detailing%20a%20basic,Nutrisurvey%20SOFTWARE%20for%20analysing%20data.
https://pubmed.ncbi.nlm.nih.gov/21250045/
https://pubmed.ncbi.nlm.nih.gov/21250045/
https://doi.org/10.1111/j.1365-2125.2004.02103.x
https://doi.org/10.1111/j.1365-2125.2004.02103.x
https://doi.org/10.1111/j.1365-2125.2004.02103.x
https://doi.org/10.1111/j.1365-2125.2004.02103.x
https://doi.org/10.21037%2Ftp.2016.07.05
https://doi.org/10.21037%2Ftp.2016.07.05
https://doi.org/10.21037%2Ftp.2016.07.05
https://doi.org/10.21037%2Ftp.2016.07.05
https://doi.org/10.21037%2Ftp.2016.07.05
https://link.springer.com/article/10.1186/1475-2891-10-110
https://link.springer.com/article/10.1186/1475-2891-10-110
https://link.springer.com/article/10.1186/1475-2891-10-110
https://link.springer.com/article/10.1186/1475-2891-10-110
https://link.springer.com/article/10.1186/1475-2891-11-43
https://link.springer.com/article/10.1186/1475-2891-11-43
https://link.springer.com/article/10.1186/1475-2891-11-43
https://link.springer.com/article/10.1186/1475-2891-11-43
https://link.springer.com/article/10.1186/1475-2891-11-43
https://link.springer.com/article/10.1186/s12887-017-0950-5
https://link.springer.com/article/10.1186/s12887-017-0950-5
https://link.springer.com/article/10.1186/s12887-017-0950-5
https://link.springer.com/article/10.1186/s12887-017-0950-5
https://doi.org/10.3390/world4030034
https://doi.org/10.3390/world4030034
https://doi.org/10.3390/world4030034
https://doi.org/10.3390/world4030034
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5498125/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5498125/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5498125/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5498125/
https://doi.org/10.1136/bmjopen-2017-017084
https://doi.org/10.1136/bmjopen-2017-017084
https://doi.org/10.1136/bmjopen-2017-017084
https://doi.org/10.1136/bmjopen-2017-017084
https://doi.org/10.1136/bmjopen-2017-017084
https://www.scielosp.org/article/bwho/2015.v93n6/417-423/
https://www.scielosp.org/article/bwho/2015.v93n6/417-423/
https://www.scielosp.org/article/bwho/2015.v93n6/417-423/
https://www.scielosp.org/article/bwho/2015.v93n6/417-423/
https://doi.org/10.1016/j.puhe.2016.07.018
https://doi.org/10.1016/j.puhe.2016.07.018
https://doi.org/10.1016/j.puhe.2016.07.018
https://doi.org/10.1016/j.puhe.2016.07.018
https://doi.org/10.1371/journal.pone.0234866

37.

38.

39.

Alemu, A. (2020). The burden of traditional neonatal
uvulectomy among admissions to neonatal intensive
care units, North Central Ethiopia, 2019: a triangulated
crossectional study. PLoS One, 15(7), €0234866.

Grenov, B., Lanyero, B., Nabukeera-Barungi, N., Namusoke,
H., Ritz, C., Friis, H., ... & Mglgaard, C. (2019). Diarrhea,
dehydration, and the associated mortality in children with
complicated severe acute malnutrition: a prospective cohort
study in Uganda. The Journal of pediatrics, 210, 26-33.
Girum, T., Kote, M., Tariku, B., & Bekele, H. (2017).
Survival status and predictors of mortality among severely
acute malnourished children< 5 years of age admitted to
stabilization centers in Gedeo Zone: a retrospective cohort
study. Therapeutics and clinical risk management, 101-110.
Ndzo, J. A., & Jackson, A. (2018). Outcomes of children
aged 659 months with severe acute malnutrition at the
GADO Outpatient Therapeutic Center in Cameroon. BMC

40.

41.

42.

research notes, 11, 1-6.

Dodos, J., Altare, C., Bechir, M., Myatt, M., Pedro,
B., Bellet, F., ... & Altmann, M. (2018). Individual and
household risk factors of severe acute malnutrition among
under-five children in Mao, Chad: a matched case-control
study. Archives of Public Health, 76, 1-9.

Alemseged, F., Workicho, A., & Jarso, H. (2015). Survival
status and predictors of mortality in severely malnourished
children admitted to Jimma University Specialized Hospital
from 2010 to 2012, Jimma, Ethiopia: a retrospective
longitudinal study.

Tickell, K. D., Sharmin, R., Deichsel, E. L., Lamberti, L. M.,
Walson, J. L., Faruque, A. S. G., ... & Chisti, M. J. (2020).
The effect of acute malnutrition on enteric pathogens,
moderate-to-severe diarrhoea, and associated mortality in
the Global Enteric Multicenter Study cohort: a post-hoc
analysis. The Lancet Global Health, 8(2), e215-e224.

Copyright: ©2024 Neguemadji Ngardig, et al. This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.

Biomed Sci Clin Res, 2024

https://opastpublishers.com/

Volume 3 | Issue 3 | 10


https://doi.org/10.1371/journal.pone.0234866
https://doi.org/10.1371/journal.pone.0234866
https://doi.org/10.1371/journal.pone.0234866
https://doi.org/10.1371/journal.pone.0234866
https://doi.org/10.1016/j.jpeds.2019.03.014
https://doi.org/10.1016/j.jpeds.2019.03.014
https://doi.org/10.1016/j.jpeds.2019.03.014
https://doi.org/10.1016/j.jpeds.2019.03.014
https://doi.org/10.1016/j.jpeds.2019.03.014
https://www.tandfonline.com/doi/full/10.2147/TCRM.S119826
https://www.tandfonline.com/doi/full/10.2147/TCRM.S119826
https://www.tandfonline.com/doi/full/10.2147/TCRM.S119826
https://www.tandfonline.com/doi/full/10.2147/TCRM.S119826
https://www.tandfonline.com/doi/full/10.2147/TCRM.S119826
https://link.springer.com/article/10.1186/s13104-018-3177-0
https://link.springer.com/article/10.1186/s13104-018-3177-0
https://link.springer.com/article/10.1186/s13104-018-3177-0
https://link.springer.com/article/10.1186/s13104-018-3177-0
https://link.springer.com/article/10.1186/s13690-018-0281-5
https://link.springer.com/article/10.1186/s13690-018-0281-5
https://link.springer.com/article/10.1186/s13690-018-0281-5
https://link.springer.com/article/10.1186/s13690-018-0281-5
https://link.springer.com/article/10.1186/s13690-018-0281-5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4502938/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4502938/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4502938/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4502938/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4502938/
https://doi.org/10.1016/S2214-109X(19)30498-X
https://doi.org/10.1016/S2214-109X(19)30498-X
https://doi.org/10.1016/S2214-109X(19)30498-X
https://doi.org/10.1016/S2214-109X(19)30498-X
https://doi.org/10.1016/S2214-109X(19)30498-X
https://doi.org/10.1016/S2214-109X(19)30498-X

