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Abstract: Background/Objectives: Failure to thrive (FTT) is mostly caused by insufficient consump-
tion of nutrient-rich food, recurrent infections like diarrhea and intestinal worms, substandard
caregiving practices, and limited availability of health and other vital services. Furthermore, there
was a correlation between the educational level of mothers and the occurrence of FTT in children
aged 6–12 months. Thus, the objective of the current research is twofold: (i) to investigate other
factors related to FTT and (ii) to evaluate the impact of them on FTT in Sub-Saharan African countries
and their urban areas. Methods: We used weight entropy and TOPSIS methods to approach the
research question. In particular, the entropy-weight method is effective for precisely evaluating the
relative significance of the selected criteria for TOPSIS computation. Thus, data were retrieved from
the database of UNICEF for the year 2019 for nine Sub-Saharan countries, and based on the methods
used, five criteria have been selected for consideration. Those of mothers in higher education were
identified as having a higher weight, which means that this can affect positively the ability of mothers
to mitigate the situation of FTT and protect their children. Results: The findings of the study highlight
the factors of maternal education at a higher level and unhealthy habits as those with the greatest
weight and impact on the FTT. Moreover, the results indicate that the association between maternal
education, and especially higher education, and FTT is stronger in Ethiopia. Despite the limited
amount of research on the specified relationship in Sub-Saharan countries, this study is among
the initial ones to examine it. Conclusions: The current study can aid policymakers in devising
appropriate policies and implementing effective measures to tackle FTT in Sub-Saharan Africa, like
enhancing the number of mothers in these countries to be integrated into the educational system to
help both themselves and their children mitigate or avoid the symptoms of FTT.

Keywords: malnutrition; failure to thrive; Sub-Saharan Africa; children; growth disorder
maternal education

1. Introduction

The primary concern of a mother is to provide nourishment and facilitate the growth
of her baby. Ensuring the well-being and monitoring the development of the infant is
an essential duty that every parent aspires to achieve. Most mothers want nothing less
than the utmost quality for their children. Children possess an intrinsic propensity to
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expand, develop, and achieve progress [1]. They have an inherent tendency to thrive and
succeed. Unfortunately, a substantial proportion of infants globally are denied this crucial
right. When difficulties occur and impede the growth of the baby, it is a substantial and
profound difficulty for the parents. It is crucial to consider the importance of classifying
this circumstance as failure to thrive (FFT) [2].

Specifically, FTT or weight faltering is a term that describes the insufficient weight
development of juvenile patients. For children, FTT can be characterized by weight loss,
which may be defined as (i) weight for age that is below the fifth percentile on standardized
growth charts, (ii) a weight percentile decline of more than two major percentile lines on
the growth chart, or (iii) a weight for height–length ratio that is below the 80th percentile
of the median. Studies have shown that children under the age of five in underdeveloped
nations are hindered from achieving their maximum capabilities due to exposure to various
risk factors. Poverty significantly influences mental health, especially in early children, but
it also has a substantial impact on individuals in general [3]. Early-life malnutrition has
significant implications for brain development, as shown by the research conducted by
Grantham-McGregor et al. in 2007 [4–10]. This may have a detrimental impact on children’s
future capacity to acquire knowledge and succeed academically. The cognitive capacity of
individuals who fail to flourish over a lengthy period should not be underestimated, as
research suggests it may result in a decrease of around four IQ points.

Infant and child health providers should understand that malnutrition is not
just caused by insufficient food intake or physical sickness. Mothers’ education may
also contribute. Studies show that moms’ education levels affect their children’s
health [11–14]. Children of educated moms are less likely to be underweight, wasting, or
stunted [4,15,16]. Studies in Jamaica, Bolivia, and Kenya have linked maternal education
to infant nutrition [17]. However, the mechanisms that link a mother’s education to her
child’s health remain unknown. Glewwe (1999) suggests three ways schooling may af-
fect children’s health [4]. Early formal education of mothers gives health knowledge to
succeeding mothers [17,18].

Additionally, women’s education increases their reading and math skills, and their
ability to spot ailments and seek medical treatment for their children. Additionally, they
are better at understanding and following pediatric medical recommendations [19]. Longer
education increases women’s receptivity to modern medicine. Research has established
a strong link between mothers’ education, socioeconomic status, and children’s nutrition.
Higher-educated women tend to find steadier and more rewarding jobs. They also marry
more educated and wealthy people. These educated mothers also live in wealthier com-
munities, which affects their children’s health and survival. Education also affects moms’
depression risk, according to research. Also, maternal depression has been connected to
child health issues, including malnutrition [20,21].

Against this background, this study tries to evaluate the impact of unhealthy feeding
and mothers’ education on FFT infants aged 6–12 months who live in urban areas of
ten African countries, which are indicated as those with the highest level of FFT symptoms.
To approach the main objective of the study, the entropy-weight and TOPSIS methods
have been applied. The novelty of this study is the consideration of both malnutrition
practices that refer to the zero intake of fruits and vegetables by children and to the mothers’
education level (primary, secondary, higher, and non-education). The findings of the current
study can help health practitioners in the field mitigate FFT symptoms in children in Africa,
as the prevalence of FFT among children in the same age category is 30 percent, which is
significantly higher than the global estimate of 22.3 percent.

This research is built as follows. Section 2 reviews the literature on African FFT
symptoms and enhancement factors. Section 3 shows materials and techniques, while
Section 4 presents research results. Research findings, consequences, and limitations are
discussed in Section 5.
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2. Failure to Thrive in Sub-Saharan Africa: The Role of Mothers’ Education Knowledge
toward Its Mitigation

Childhood malnutrition, which includes stunted development and a lack of essential
nutrients, is linked to higher mortality rates and is believed to be responsible for around
45% of fatalities in children under the age of five worldwide [15,22]. Although there have
been decreases in the rates of stunting, wasting, and underweight in almost all African
nations from 2000 to 2015, several regions in Sub-Saharan Africa still have a high incidence
of stunting, with rates as high as 30% [23,24]. The WHO Global Nutrition Targets for the
period from 2012 to 2025 have the objective of decreasing the occurrence of stunting by 40%
and reducing the occurrence of wasting to below 5%. Several nations in Sub-Saharan Africa
are projected to meet these objectives by 2025, but only a small number are anticipated to
accomplish Sustainable Development Goal 2.2, which is to eradicate malnutrition by 2030.

FTT hinders the ability of countries in Sub-Saharan Africa to accomplish the SDGs
(Figure 1). This is mostly contingent upon the condition of FTT [25,26]. Also, FTT may be
most accurately described as insufficient physical development that is detected by moni-
toring growth over a period using a standardized growth chart. The National Center for
Health Statistics (NCHS) has recently published enhanced growth charts, which may be seen
at www.cdc.gov (accessed on 5 May 2024). FTT is often diagnosed by practitioners when a
child’s weight for age is below the fifth percentile of the standard NCHS growth chart or if it
crosses two main percentile lines. A recent study has shown that the weight-for-age strategy
is the most straightforward and logical indicator for FTT [27,28]. Additional growth factors
that may aid in diagnosing FTT include weight-for-height and height-for-age [29].
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FTT is often ascribed to prenatal, genetic, and epigenetic influences, as well as postna-
tal environmental exposures, such as insufficient diet, contaminated water, and inadequate
sanitation and hygiene. Other contributing factors include low parental education, recur-
rent acute illnesses, and chronic subclinical inflammation of the small intestine. The impact
of contaminated water, inadequate sanitation and hygiene, and nutritional treatments on
growth outcomes has been varied. Despite efforts to reduce child mortality and diarrheal
illness, there has not been a significant drop in stunting, as predicted. Empirical data
collected from rural areas of Gambia over the course of the last three years indicate that
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significant and consistent enhancements in living standards, illness mitigation, dietary
practices, and healthcare provisions may be necessary to eradicate undernutrition. How-
ever, the causative pathways of FTT in Sub-Saharan are still under investigation. Thus, the
current research aims to indicate those factors [1].

Therefore, based on the above diet, nutrition habits and low education knowledge
of parents can be categorized as causative pathways of FTT [30]. On the other hand,
enhancing the knowledge level of parents, particularly mothers, about nutrition, cleanliness,
and techniques for preventing prevalent diseases should logically decrease the rates of
malnutrition-related deaths and illnesses. According to popular belief, the key to nourishing
a kid is by influencing the mother’s thoughts and beliefs [31,32]. The mother or caregiver
has complete control over the quality, variety, and amount of food consumed. This issue
is of the utmost importance in Sub-Saharan Africa, where the ability of girls in particular
areas to get formal education remains a significant and pressing obstacle. There is a clear
correlation between malnutrition and poverty, as well as the quality of food consumed,
prevalence of diseases, and overall health state. The correlation between education and
poverty is very significant, as it becomes intricately intertwined inside the perpetual cycle of
ignorance, sickness, and poverty [29]. Education has the potential to mitigate the prevalence
of disproportionately high family sizes, as seen in many areas of Sub-Saharan Africa. A
socioeconomically disadvantaged society with certain cultural beliefs may not be aware
that having fewer children might help them better manage their limited resources and
provide sufficient and high-quality nourishment for their family [27,33,34].

Musgrove et al. elucidate three essential mechanisms via which ignorance and inade-
quate education exacerbate the problem of starvation. Initially, individuals may possess
little knowledge about vitamins or nutrients, resulting in their failure to consume even
the inexpensive and easily accessible ones [35]. Furthermore, there is a lack of knowledge
on the origins of diseases and their subsequent effects. Treatment and preventative meth-
ods are often readily available and affordable. Inadequate sanitation and the inability to
manage some intestinal parasites have significant consequences in terms of competing for
nutrition with the host, resulting in anemia and lowering appetite. Significant declines in
academic achievement have been shown in children who are afflicted with these parasites.
Furthermore, there is a possibility that some individuals lack knowledge about the proper
care of their young children, leading them to underestimate the importance of healthy be-
haviors, such as breastfeeding and providing their children with vitamins and other foods
that are rich in essential nutrients [36]. The primary factor responsible for the reduction in
child malnutrition between 1970 and 1995 was the significant advancements in women’s
education, accounting for 43% of the overall decrease. In comparison, increases in per
capita food supply contributed around 26% to the decline.

Finally, FTT is not only limited to rural areas. In many African nations with a high
prevalence of undernutrition, FTT in urban children under the age of five is a notable
concern, but the severity of the condition is not as pronounced as in rural regions. This is
not only a matter of wealth disparity [25,26,28]. Evidence suggests that, although undernu-
trition rates are more prevalent in poorer families in Sub-Saharan Africa, they nonetheless
remain quite high among homes that are not classified as poor. In several nations within
the area, the prevalence of underweight children exceeds 15% among those belonging
to the highest income quintile. Therefore, the current study focuses on investigating the
phenomenon of FTT in urban Sub-Saharan African areas to contribute further to the en-
hancement of the literature and to help policymakers in their decision-making regarding
the development of strategies and practices against FTT [29]. Therefore, the current study
considers urban areas from nine Sub-Saharan African countries to evaluate the factors that
can affect FTT symptoms.

3. Materials and Methods

TOPSIS is a systematic approach that takes into account multiple variables within a
well-defined framework to facilitate decision-making. Entropy weighting is the procedure
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of calculating the entropy of different variables or components to assign weights depending
on their level of uncertainty or unpredictability [37]. The TOPSIS model is a combination
of the entropy and TOPSIS methodologies. The primary goal of the system is to ascertain
the importance of each assessment signal by employing the entropy-weight technique.
The most effective method for classifying assessment items is the act of locating the item.
The entropy-weight TOPSIS technique is based on the fundamental concept of identifying
the most optimal feasible solution, where each attribute value has reached its highest or
lowest value in the alternative scheme [38–41]. To determine the optimality of a test item,
we compute its distance from both the most favorable and least favorable conditions. An
assessment object is deemed optimum when it closely approximates the desired response
while being within permissible limits [42,43]. In contrast, it is considered suboptimal if it
fails to satisfy these criteria. Conversely, it is deemed suboptimal if it fails to meet these
criteria. Furthermore, the TOPSIS approach does not enforce any limitations on the sample
size, enabling it to efficiently use the data from the original source. It has the advantages of
low loss of information and versatile operation [37,44].

Prior to introducing the method used, we establish the initial presumption that there
are n alternatives A = { A1, A2, A3, . . . , An} and m criteria M = {M1, M2, M3, . . . , Mm} ,
where i ∈ A, j ∈ M, i = {1, 2, 3, . . . , n}, j = {1, 2, 3, . . . , m}.

The matrix X’ = (x”
ij) n × m in Equation (1) is a decision matrix of n × m. The weights

of criteria M can be represented by the weight vector W = {w1, w2, w3, . . . , wm}, which
satisfy ∑m

j=1 wj = 1.

X’ =

x’
11 x’

12 x’
1m

x’
21 . . . x’

2m
x’

n1 x’
n2 x’

nm

 (1)

3.1. Entropy-Weight Method

The weight may be determined by the Shannon entropy-weight approach, which con-
siders the degree of data dispersion [45]. Initially, we employ the min–max method to stan-
dardize the n × m original decision matrix

{
x’

ij
}

. Subsequently, we relocate the standard-
ized formula to the right by 0.001 units to simplify the subsequent logarithmic calculations.

xij =
x′ ij − min

(
x′ j

)
max

(
x′ j

)
− min

(
x′ j

) + 0.001, where i = 1, 2, 3, . . . , n, and j = 1, 2, 3, . . . , m. (2)

The entropy value, represented as ej, has been acquired using Equation (4).

rij =
xij

∑n
i=1 xij

, i = 1, 2, 3, . . . , n, and j = 1, 2, 3, . . . , m. (3)

ej = − 1
ln n

n

∑
i=1

rij, i = 1, 2, 3, . . . , n and j = 1, 2, 3, . . . , m. (4)

The weight wj is calculated using Equation (5).

wj =
1 − ej

∑m
j=1

(
1 − ej

) (5)

3.2. TOPSIS Model

TOPSIS, which has been introduced by [37], evaluates the extent to which possible
solutions approach optimality. The level of proximity is determined by calculating the
Euclidean distance between the best and suboptimal solutions for each goal selection.
The ideal option is determined by the most favorable value for each evaluation criterion,
whereas the unsatisfactory alternative is characterized by the least advantageous value
for each assessment criterion [46,47]. We choose the optimum solution as the preferred
alternative due to its large divergence from the worst solution and its proximity to the
ideal answer. To normalize the dimensions of the criterion, we begin by normalizing the
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positive and negative criteria of the choice matrix in Equation (1) separately. The use of the
min–max approach is essential for achieving consistency across several facets, as shown by
Equation (6). This approach streamlines the process of evaluating the pros and cons while
computing the entropy weight.

positive : x+ij =
x′ ij−min(x′ j)

max(x′ j)−min(x′ j)

negative : x−ij =
max(x′ j)−x′ ij

max(x′ j)−minin(x′ j)

min
(
x′ j

)
= {min

i
x′ ij|1 < i < n, 1 < j < m}

max
(
x′ j

)
= {max

i
x′ ij|1 < i < n, 1 < j < m}

(6)

The initial choice matrix in Equation (6) is generated by normalizing the positive
and negative criteria, resulting in the dimensionless standardized decision matrix xij, as
illustrated in Equation (7).

X′ =


x11 x12 · · · x1m
x21 · · · · · · x2m

... · · · · · ·
...

xn1 xn2 · · · xnm

, where i = 1, 2, 3, . . . , n and j = 1, 2, 3, . . . , m. (7)

Furthermore, the decision matrix in Equation (8) is derived by multiplying each
element υij = wj × xij, where wj = (w1, w2, w3, . . . , wm ) is obtained from Equation (5) and
meets the condition ∑m

j=1 wj = 1. xij is generated using Equation (7).

V =


υ11 υ12 · · · υ1m
υ21 · · · · · · υ2m

... · · · · · ·
...

υn1 υn2 · · · υnm

 =


w1x11 w2x12 · · · wmx1m
w1x21 w2x22 · · · wmx2m

... · · · · · ·
...

w1xn1 w2xn2 · · · wmxnm

 (8)

Equation (9) defines the positive ideal solution (PIS) as the highest value and
the negative ideal solution (NIS) as the lowest value for each criterion. Moreover,
Equations (10) and (11) are used to calculate the distance between each option and the
positive ideal solution (PIS) and negative ideal solution (NIS), respectively.

PIS : P+ = {υ+1 , υ+2 , υ+3 , . . . , υ+m} = {(max
i

υij|j ∈ M)}
NIS : P− = {υ−1 , υ−2 , υ−3 , . . . , υ−m} = {(min

i
υij|j ∈ M)} (9)

d+i =

√√√√ m

∑
j=1

(
υij − υ+j )

2, i = 1, 2, 3, . . . , n, and j = 1, 2, 3, . . . , m. (10)

d−i =

√√√√ m

∑
j=1

(
υij − υ−j )

2, i = 1, 2, 3, . . . , n, and j = 1, 2, 3, . . . , m. (11)

Ultimately, calculate the coefficient of relative closeness (RC).

RCi =
d−i

d−i + d+i
, i = 1, 2, 3, . . . , n (12)

4. Results

To evaluate the factors and affect FTT symptoms, we considered five criteria (Table 1).
The selected variables and data have been retrieved from the database of UNICEF.
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Table 1. Criteria and their computation units.

Criteria Description Measurement

C1 Unhealthy feeding habits in urban Children 6–12 months of age who did not consume any
vegetables or fruits

C2 Maternal Education: No Education Mothers with no education
C3 Maternal Education: Primary Education Mothers with primary education
C4 Maternal Education: Secondary Education Mothers with secondary education
C5 Maternal Education: Higher Education Mothers with higher education

In conclusion, the decision matrix that was generated was employed to conduct
the analysis of the study, which can be categorized into three primary sections. Various
periods and their respective stages are outlined in the subsequent sections. Initially, the
N1 approach is employed to normalize the data in the decision matrix. The objective of
this approach is to standardize the data to facilitate comparison. A normalized matrix was
generated for each Ni after Step 1 was finished. Tables A1 and A2 in Appendix A contain
the normalized matrices. Additionally, the subsequent phase of the analysis involved the
assignment of weights to each criterion wij and the generation of the weighted normalized
matrix in accordance with the methodology outlined in Section 3.1 of the current study. In
this investigation, we implemented the entropy-weight TOPSIS methodology. The weights
assigned to each selected criterion are detailed in Table 2.

Table 2. Entropy-weight TOPSIS approach determines criteria weight.

Criterion C1 C2 C3 C4 C5

ej −0.9443 −0.9789 −0.9558 −0.9638 −0.9077
D = 1 − ej 0.0557 0.0211 0.0442 0.0362 0.0923

Wj 0.2233 0.0846 0.1771 0.1451 0.3699

The Euclidean distance between the positive ideal solution (PIS) and the negative
ideal solution (NIS) was subsequently determined. Equations (10) and (11) determine the
normalized Euclidean distance for both positive and negative solutions of each choice. The
results are depicted in Table 3.

Table 3. Calculation of the Euclidean distance between PIS and NIS.

Si
+ Si

− Si+ Si− Si−/(Si+ Si−)

0.0299 0.1613 0.1912 0.8436
0.0456 0.1535 0.1991 0.7709
0.0274 0.1695 0.1968 0.8610
0.1004 0.0924 0.1928 0.4793
0.1577 0.0392 0.1969 0.1992
0.0765 0.1105 0.1871 0.5909
0.1794 0.0109 0.1902 0.0571
0.1149 0.0755 0.1904 0.3964
0.1670 0.0263 0.1932 0.1359

By using the entropy-weight TOPSIS method, it was highlighted that criterion
C5 (mothers with higher education level) and criterion one (unhealthy feeding habits
in urban) have the most weight and the biggest effect on FTT symptoms in children
between 6 and 12 months.

In recent years, there has been a significant focus on studying the impact of mothers’
education on child health, mostly because of its policy implications. Researchers have
contrasting opinions on the impact of maternal education on child health, displaying a
moderate degree of disagreement. Mothers, being the main caretakers, possess complete
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control in promoting nutritious eating habits and tending to the needs of their children.
However, the present research recognizes the substantial influence of mothers’ education
in decreasing FTT among mothers in Sub-Saharan Africa [26]. Furthermore, mothers who
possess a higher level of education and extensive knowledge exhibit greater consciousness
for the well-being of their offspring.

It is well recognized that mothers with higher levels of education possess a more
profound understanding of nutrition, which may be beneficial for promoting healthy
eating habits. Mothers who have attained a higher level of education are more inclined
to use healthcare facilities to meet their children’s healthcare requirements, particularly
about nutrition, notably by giving a greater quantity of food [25]. Moreover, a mother’s
inadequate complementary feeding behavior, caused by nutritional deficiencies, lack of
knowledge about optimal feeding practices, insufficient awareness of feeding frequency and
portion sizes for the child, and unfamiliarity with a balanced diet and cultural beliefs, are
changeable factors that can lead to a decline in a child’s nutritional condition. Furthermore,
the World Health Organization (WHO) advises that malnourished pregnant women get
nutritional instruction and increase their daily intake of calories and protein to decrease
the likelihood of giving birth to babies with low birth weight. Consuming well-balanced
energy and protein supplements might potentially mitigate insufficient nutrition in women,
hence decreasing adverse pregnancy outcomes.

5. Discussion and Conclusions

Primary care doctors often encounter the medical problem referred to as failure to
thrive. Prompt intervention and prompt diagnosis are crucial to avoid malnutrition and its
related developmental problems. If regular exams do not carefully monitor development
markers, a considerable percentage of newborns affected by failure to thrive (FTT) go
unnoticed [48,49]. An extensive historical analysis is the most efficient approach to identify
the underlying cause of the FTT and provide guidance for further evaluation and treatment.
In cases of catch-up development, it is necessary for all children diagnosed with failure to
thrive to consume an extra 150 percent of the caloric requirement, which is determined
based on their projected weight rather than their actual weight. Only a small number of
cases need laboratory examination. Hospitalization is reserved for patients who are at risk
of harm or who show significant failure to thrive. We recommend using a comprehensive
strategy in cases when there is persistent severe failure to thrive despite intervention.

Regarding the cause of FTT, more research has shown that stress and other psychoso-
cial variables often play a role in this medical disease. Moreover, most studies provide
evidence that symptoms of FTT are more prevalent among newborns residing in rural
regions. The primary aim of the present research is two-fold: (i) to examine additional
variables associated with FTT and (ii) to assess their influence on FTT in Sub-Saharan
African nations and their metropolitan regions. This research is distinctive because it
not only discovers supplementary components associated with FTT but also provides a
numerical value to each aspect, so emphasizing the dynamic and intensive character of the
indicators. We accomplished this by using the entropy-weight and TOPSIS methodologies.

We have chosen five parameters to assess the FTT phenomena in nine countries lo-
cated in the Sub-Saharan region. We obtained the criteria and corresponding statistics
from the UNICEF database. The criteria consisted of (i) poor eating habits in urban re-
gions; (ii) maternal education, no Education; (iii) maternal education, primary education;
(iv) maternal education, secondary education; and (v) maternal education: higher edu-
cation. The findings suggest that maternal education, particularly at a higher level, has
the most significant impact. In the last two decades, there has been substantial advance-
ment in the enrollment and graduation rates of both women and men in higher education
worldwide, especially in Sub-Saharan Africa. Nevertheless, disparities persist in the extent
of participation between women in the higher education systems of African nations. In-
equalities are particularly evident in several domains, including the unequal distribution
of higher degree completions, disparities in the choices of subjects of study between men
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and women, and the enduring gender gaps in academic and senior executive posts within
institutions. Advocating for gender equality in higher education stimulates innovation,
generates avenues for women’s financial independence, and brings broader social benefits
by challenging traditional gender norms. In addition, encouraging moms to pursue higher
education may aid in preventing newborn nutritional imbalances and indications of FTT.
In addition, it is crucial to promote knowledge and understanding of healthy eating habits
and lifestyles among women, especially those who are overweight or obese, to reduce the
chances of them having children who are overweight.

Moreover, the second most important factor, which carries greater weight, is the
presence of detrimental behaviors, particularly the total lack of fruit and vegetable intake
among toddlers aged 6–12 months. Fruits and vegetables are vital sources of a diverse array
of macronutrients and micronutrients. Prior research has shown that the consumption of
fruits and vegetables is linked to a reduced probability of acquiring chronic diseases. Young
individuals who consume more fruits and vegetables have a higher intake of a wide range
of essential nutrients, both in larger quantities (macronutrients) and in smaller quantities
(micronutrients). As a result, there is an enhancement in the individual’s nutritional
condition. Conversely, a diet that lacks diversity in food choices is linked to poor physical
growth, impaired cognitive development, and FTT. Within the region of Sub-Saharan Africa,
the intake of fruits and vegetables is initially minimal during the period of 6 to 12 months,
but it progressively rises as the children age. Throughout the country, there was a significant
lack of fruit and vegetable eating, with this infrequent occurrence consistently noted among
persons of all age groups. Although not all youngsters take fruit on a regular basis, they
generally consume veggies around once per day on average. Notably, undernourished
children with insufficient development patterns consumed a lower number of fruits and
vegetables, both in terms of quantity and frequency. We have yet to completely comprehend
the exact processes by which fruits and vegetables contribute to the prevention of FTT.

Hence, a potential study proposal may include a comprehensive examination of the
exact processes used by fruits and vegetables to mitigate FTT, a phenomenon that remains
incompletely elucidated. Moreover, future inquiries should give priority to investigating
other maternal factors that might potentially lead to FTT. Variables such as marital status,
parity, ethnicity, and mothers’ health awareness and health-related behavior, including
pregnancy goals, may be used as indications for family planning. Likewise, we may use the
location of delivery as a determinant for the act of seeking healthcare. A strong correlation
was seen between these characteristics and child FTT.
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Appendix A

Table A1. Normalized matrix.

C1 C2 C3 C4 C5

0.186 0.144 0.165 0.142 0.196
0.163 0.127 0.139 0.166 0.220
0.175 0.174 0.183 0.157 0.158
0.110 0.113 0.129 0.120 0.066
0.072 0.065 0.036 0.076 0.089
0.123 0.115 0.123 0.127 0.156
0.037 0.067 0.054 0.047 0.022
0.095 0.110 0.099 0.118 0.060
0.038 0.084 0.072 0.047 0.033

Table A2. Ranking of overall score using TOPSIS method.

Countries Ranking by FTT Index Ranking FTT Index by TOPSIS

Burkina Faso 0.7581 0.8436
Chad 0.8372 0.7709

Ethiopia 0.8905 0.8610
Mali 0.7725 0.4793

Niger 0.5248 0.1992
Sao Tome and Principe 0.6925 0.5909

Senegal 0.3142 0.0571
Sierra Leone 0.6653 0.3964
Zimbabwe 0.2521 0.1359
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43. Pamučar, D.; Stević, Ž; Sremac, S. A new model for determiningweight coefficients of criteria in MCDM models: Full Consistency
Method (FUCOM). Symmetry 2018, 10, 393. [CrossRef]

44. Zare Banadkouki, M.R. Selection of strategies to improve energy efficiency in industry: A hybrid approach using entropy weight
method and fuzzy TOPSIS. Energy 2023, 279, 128070. [CrossRef]

45. Saraiva, P. On Shannon entropy and its applications. Kuwait J. Sci. 2023, 50, 194–199. [CrossRef]
46. Zournatzidou, G.; Floros, C. Hurst Exponent Analysis: Evidence from Volatility Indices and the Volatility of Volatility Indices.

J. Risk Financ. Manag. 2023, 16, 272. [CrossRef]
47. Zournatzidou, G.; Mallidis, I.; Farazakis, D.; Floros, C. Enhancing Bitcoin Price Volatility Estimator Predictions: A Four-Step

Methodological Approach Utilizing Elastic Net Regression. Mathematics 2024, 12, 1392. [CrossRef]
48. Tzitiridou-Chatzopoulou, M.; Orovou, E.; Zournatzidou, G. Digital Training for Nurses and Midwives to Improve Treatment for

Women with Postpartum Depression and Protect Neonates: A Dynamic Bibliometric Review Analysis. Healthcare 2024, 12, 1015.
[CrossRef] [PubMed]

49. Tzitiridou-Chatzopoulou, M.; Kountouras, J.; Zournatzidou, G. The Potential Impact of the Gut Microbiota on Neonatal Brain
Development and Adverse Health Outcomes. Children 2024, 11, 552. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.aej.2023.04.057
https://doi.org/10.3390/sym10090393
https://doi.org/10.1016/j.energy.2023.128070
https://doi.org/10.1016/j.kjs.2023.05.004
https://doi.org/10.3390/jrfm16050272
https://doi.org/10.3390/math12091392
https://doi.org/10.3390/healthcare12101015
https://www.ncbi.nlm.nih.gov/pubmed/38786425
https://doi.org/10.3390/children11050552
https://www.ncbi.nlm.nih.gov/pubmed/38790548

	Introduction 
	Failure to Thrive in Sub-Saharan Africa: The Role of Mothers’ Education Knowledge toward Its Mitigation 
	Materials and Methods 
	Entropy-Weight Method 
	TOPSIS Model 

	Results 
	Discussion and Conclusions 
	Appendix A
	References

