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Global acute malnutrition in breastfed children receiving complementary feeding and the associated sociodemographic and economic factors of mothers in the rural island commune of Sinder.



Abstract
Malnutrition is a serious threat to the well-being and survival of children in low- and middle-income countries. In Niger, the prevalence of global acute malnutrition is over 15%. The objective of this section is to determine the prevalence of global acute malnutrition in breastfeeding children receiving complementary feeding and the sociodemographic and economic factors of associated mothers. It is a descriptive, cross-sectional study carried on a representative sample of mothers of children under five years of age, who are breastfeeding and receiving complementary feeding. The sampling method is that of simple random selection. A questionnaire was administered using a structured interview. Data were collected using ODK software and analyzed using SPSS and Epi Info version 7.2. A total of 63 mother-child pairs were enrolled in this study. The results show that the majority of mothers were under 34 years of age at the time of the survey (69.4%). Unschooled and unemployed mothers represented more than half of the sample, with respective frequencies of 55.56% and 50.79%. Multiparous mothers were the most numerous, with 65.08%. Approximately, 76% of mothers, have been sensitized on optimal exclusive breastfeeding practices by health workers. In this study, approximately 97% and 83% of mothers were married and had given birth in health facilities, respectively. Acute malnutrition in children is a major public health problem in Niger. In addition to poverty, other factors directly or indirectly affect children's nutritional status.
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I. Introduction
Malnutrition poses a serious threat to the well-being and survival of children in low- and middle-income countries (1). International efforts such as the United Nations Sustainable Development Goals (SDGs), UNICEF, and WHO are rightly focusing their attention and resources on this important issue (2). Public health and epidemiological research seeks to explain its causes and consequences using traditional indicators: wasting, stunting, and underweight (3;4). Other studies have shown how different forms of malnutrition, or combinations of anthropometric insufficiencies or deficits, lead to different risks for child health and survival rates (5). Studies show an up to twelve-fold increased risk of early mortality among children with these insufficiencies (6).
In Niger, the prevalence of global acute malnutrition is over 15% (7). Other studies have highlighted the negative effects of malnutrition on the intellectual and physical development, health, and life expectancy of children under five (8). For example, one study showed that 35% of all deaths among young children are attributable to malnutrition (9). Furthermore, malnutrition affects children's academic performance and also contributes to a decline in immune defenses, making them vulnerable to infectious and parasitic diseases (7).
This section aims to determine the prevalence of global acute malnutrition among children receiving complementary feeding and the associated sociodemographic and economic factors of mothers.
II. Methodology
II.1. Presentation of the Study Area
The study took place in the rural commune of Sinder (Coordinates 14° 14’ 46″ N, 1° 19’ 04″ E) located in the far west of Niger in the Tillabéry region. Sinder is an island commune on the Niger River, sandwiched between the rural communes of Dargol and Méhanna on the right bank (south) and the rural commune of Sakoira on the left bank (north). It is bordered upstream (west) by the rural commune of Dessa and downstream (east) by the urban commune of Tillabéry (10).

II.2. Study Type and Population
This was a cross-sectional, two-stage cluster sampling study, with data collection taking place in the rural commune of Sinder in two phases: during the lean season and during the post-winter period.

II.3. Data Collection Tools
Questionnaires on dietary practices and taboos were administered to all mothers and pregnant women.

II.4. Sampling
The sample size was calculated using the Shwartz formula (1960) with a 95% confidence interval and a 5% margin of error.
                                                                 n= za²p(1-p) deff/i² 
                                                                 n= 1,96²×0,09(1-0,09)×1,5/ 0,05²
                                                                 n= 188,77 so the minimum sample size n is 189.

Where
· Za is the confidence level according to the standard normal distribution; for a 95% confidence level, it is equal to 1.96. 
· is the prevalence of global acute malnutrition in June-July 2020 in the Tillabéry region, which is equal to 9%, or 0.09 (11) ;
· deff is the cluster effect. It is generally set between 1.5 and 2 ;
In our study, deff is set at 1.5 ;
· i is the permissible margin of error, equal to 5%..
For this study, we collected a sample of 250 children aged 0 to 59 months, including 63 children who were breastfeeding and receiving complementary feeding at the time of the survey.

II.5. Ethical Considerations
The study included all mothers with children aged 0 to 59 months, as well as their children present in their households at the time of the survey, and from whom informed consent was obtained. No biological samples of any kind were collected.

II.6. Statistical Analyses
The ODK Open Data Kit software (https://opendatakit.org ) was used for data collection. The data were transferred to Excel and processed using SPSS software (version 28.0) from IBM Corp. Released 2021. IBM SPSS Statistics for Windows, Version 10. Armonk, NY: IBM Corp and Epi info software version 7.2. Atlanta Center for Disease Control and Prevention (CDC), United States in collaboration with the World Health Organization (WHO) free software tools for public health practitioners and researchers worldwide. The anthropometric data analysis was performed using ENA for SMART WHO/2008 software which has the 1977 NCHS-CDC-WHO anthropometric standards and the new international anthropometric standards WHO December 2006. The significance threshold chosen was 0.05 for all analyses.
III. Results
III.1. Socioeconomic and Demographic Profiles of Mothers and Guardians

The results of this study show that the majority of mothers were under 34 years of age at the time of the survey (69.4%). Unschooled and unemployed mothers represented more than half of the sample, with respective frequencies of 55.56% and 50.79%. Multiparous mothers were the most numerous, with 65.08%. Approximately 76% of mothers were educated on optimal exclusive breastfeeding practices by health workers. In this study, approximately 97% and 83% of mothers were married and had given birth in health facilities, respectively.

Table I: Socioeconomic and Demographic Characteristics of Mothers and Guardians
	Parameters
	Numbre (N)
	Percentage (%)

	Age (years)
	
	

	15 - 24
	22
	34,92

	25 - 34
	22
	34,92

	35 - 53
	19
	30,16

	Level of education
	
	

	Unschooled
	35
	55,56

	Primary 
	20
	31,75

	Secondary/Higher
	8
	12,70

	Occupation
	
	

	Unemployed
	32
	50,79

	Agriculture/livestock
	9
	14,29

	Working as a youth worker
	8
	12,70

	Commerce/ Crafts
	14
	22,22

	Parity
	
	

	Primiparous
	6
	9,52

	Biparous
	16
	25,40

	Multiparous
	41
	65,08

	Sensitized mothers
	
	

	Yes 
	48
	76,19

	No 
	15
	23,81

	Marital Statut
	
	

	Maried
	61
	96,83

	Divorced/ Widowed
	2
	3,17

	Place of delivery
	
	

	Health Centre
	52
	82,54

	Home
	11
	17,46



III.2. Prevalence of acute malnutrition among children receiving complementary feeding
Table II presents the prevalence of acute malnutrition (AM; WHZ) or "wasting" among children receiving complementary feeding, according to the mothers' socioeconomic and demographic characteristics. According to the results, breastfeeding mothers aged 15 to 24 years have relatively fewer children with AM than other mothers, but the difference is not significant (p=0.55).

Maternal education is not a predictor of AM among children receiving complementary feeding (p=0.69). However, trends show that children of breastfeeding mothers with a primary education (65%) or with no schooling (51.46%) are relatively more at risk than those of mothers with a secondary education or higher (37.5%).

Table II shows that the association between AM and maternal occupation is statistically significant among breastfed children (p=0.000). It is noted that breastfeeding mothers who have no income-generating activity have more children without MA (71.87%). Moderate acute malnutrition mainly affects the children of mothers who are farmers and livestock breeders. SAM is more common among breastfed children whose mothers work in daily, casual, and civil service jobs (37.5%).

Parity of mothers is also a predictor of acute malnutrition among children receiving supplementary feeding (p=0.0003). Multiparous mothers have fewer children with MA (acute malnutrition) (63.41%). Primiparous mothers have the most moderately malnourished children (56.25%).

It is noted that mothers who were not educated by health workers have fewer children with MA even if the child is breastfed (66.67%). It was observed that breastfeeding mothers who received counseling from health workers had more children with moderate acute malnutrition (MAM), i.e., 39.58%. However, maternal awareness was not predictive of MA in breastfed children (p=0.22).

In this study, divorced and widowed mothers had fewer children with MA (50%) than married mothers (54.10%), who also had the highest number of children affected by SAM (50%). However, the association between maternal marital status and MA did not reach significance (p=0.09).

Mothers of children with CA who gave birth in health centers had relatively more children free of MA (50%). The prevalence of MAM and SAM was higher among mothers who gave birth at home, at 54.54% and 18.18%, respectively. However, the association was not significant (p=0.36).


Table II: Prevalence of acute malnutrition among breastfed and complementary feeding (CF) children according to the sociodemographic and economic characteristics of mothers and caregivers
	[bookmark: _Hlk170820738]Parameters
	Children on complementary feeding AC

	
	Without MA
	MAM
	MAS
	Total
	Probability 

	[bookmark: _Hlk165302161]Mother age
	
	
	
	
	

	15 - 24 ans
	54,55(12)
	27,27(6)
	18,18(4)
	100(22)
	
0,550

	25 - 34 ans
	40,91(9)
	45,45(10)
	13,64(3)
	100(22)
	

	[bookmark: _Hlk174026648]35 - 53 ans
	42,11(8)
	36,84(7)
	21,05(4)
	100(19)
	

	Level of education
	

	Unschooled
	48,54(17)
	34,29(12)
	17,14(6)
	100(35)
	
[bookmark: _Hlk174027181]0,690

	Primary 
	35(7)
	45(9)
	20(4)
	100(20)
	

	Secondary/Higher
	62,5(5)
	25(2)
	12,5(1)
	100(8)
	

	Occupation 
	
	
	
	
	

	Unemployed
	71,87(23)
	15,62(5)
	12,5(4)
	100(32)
	

0,000*

	Agriculture/livestock
	0,00
	100(9)
	0,00
	100(9)
	

	Working as a youth worker
	12,5(1)
	50(4)
	37,5(3)
	100(8)
	

	Commerce/ Crafts
	35,71(5)
	35,71(5)
	28,57(4)
	100(14)
	

	Parity 
	
	
	
	
	

	Primiparous 
	0,00
	33,33(2)
	66,67(4)
	100(6)
	
0,000*

	Biparous 
	18,75(3)
	56,25(9)
	25(4)
	100(16)
	

	Multiparous
	63,41(26)
	29,27(12)
	7,32(3)
	100(41)
	

	Sensitized mothers
	
	

	Yes 
	39,58(19)
	39,58(19)
	20,83(10)
	100(48)
	0,220

	No 
	66,67(10)
	26,67(4)
	6,67(1)
	100(15)
	

	Marital Statut
	
	
	
	
	

	Maried
	45,9(28)
	37,7(23)
	16,39(10)
	100(61)
	0,09

	Divorced and Widowed
	50(1)
	0,00
	50(1)
	100(2)
	

	Place of delivery
	
	

	Health Centre
	50(26)
	32,69(17)
	17,31(9)
	100(52)
	0,36

	Home
	27,27(3)
	54,54(6)
	18,18(2)
	100(11)
	




IV. Discussion
Children suffering from acute malnutrition (AM, 59.09%) and moderate acute malnutrition (MAM, 45.45%) are more numerous in the maternal age group of 25 to 34 years (59.09%) than in other age groups. A study conducted in southern Ethiopia also reported that mothers in the 25 to 30 age group have more children with MAM, although the association was not significant (p>0.05) (12). However, another study showed that maternal age is a positive and significant factor in children's nutritional status and reported that children born to young mothers are more likely to be wasted than children born to older mothers (13).

Mothers with a primary education have the highest number of children with GAM (65%), MAM (45%), and SAM (20%). In Ethiopia, mothers with no schooling had significantly more children affected by MA (51%), followed by those with secondary or higher education (38.7%) (12). Furthermore, in other studies, the authors have shown that children of mothers with no schooling were nearly three times more likely to suffer from acute malnutrition (14;15).

In this study, all mothers engaged in agriculture and livestock rearing had children with MA (100%). Unemployed mothers had fewer sick children. Mothers who performed casual, day labor, or civil service work had the children most affected by MA. In Ethiopia, the authors of a study reported that mothers working in agriculture and commerce had significantly more acutely malnourished children than mothers engaged in other activities (12). In the city of Gambella, in southwestern Ethiopia, researchers found that children of unemployed mothers were 2.4 times more likely to suffer from global acute malnutrition than children of employed mothers (16).

Global acute malnutrition is significantly associated with maternal parity (p<0.000). Children of primiparous mothers were the most affected by SAM, with a prevalence rate of 66.67%. Biparous mothers had more children with MAM. This observation corroborates those of other studies conducted in Ethiopia (17;18). However, in Congo, a study reported that multiparous mothers had more acutely malnourished children than primiparous mothers (19). Other authors have also observed that children of multiparous mothers had a higher risk of suffering from MA than children of primiparous and biparous mothers (20;21;22).

Mothers who were sensitized had more children with GAM (64%) than those who were not sensitized on optimal breastfeeding practices. However, the association was not significant (p=0.45). This observation was also made in East Africa where the authors indicated that children of mothers who did not consult in health facilities during antenatal care follow-up were more likely to suffer from acute malnutrition (16;23;24).


Married women have the highest number of children with MAM (37.7%), but children of divorced or widowed mothers are more likely to have SAM (50%). The likelihood of being wasted was higher among children of parents who did not live together than among married parents (14). In Tanzania, a study found that maternal marital status had an impact on child care and reported cases of malnutrition (25).

Mothers who gave birth at home had more children with MAM (54.54%) and SAM (18.18%) than mothers who gave birth in health centers. A study in Bangladesh also found that children born at home were 1.5 times more likely to have AD than those born in health centers (26). However, the opposite situation was observed in the town of Kemba Woreda, in southern Ethiopia, where the authors noted that mothers who gave birth in a health center had more acutely malnourished children (61.3%) than those who gave birth at home (38.7%) (12).

V. Conclusion
Acute malnutrition in children is a major public health problem in Niger. In addition to poverty, other factors directly or indirectly affect children's nutritional status. The sociodemographic and economic characteristics of mothers are key factors contributing to malnutrition in children. This study highlights a high prevalence of acute malnutrition among breastfed children who are underfed with complementary feeding in Niger, and this prevalence can be reduced by increasing mothers' awareness of children's nutritional needs. Furthermore, it is important to draw the attention of policymakers and non-governmental organizations to the nutritional status of children as one of the main development indicators and a prerequisite for the socioeconomic progress of the population.
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