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Abstract

Malnutrition remains a significant public health concern globally, particularly among
children in low-resource settings. This community based cross-sectional investigation aimed
to assess the impact of food-based intervention on linear growth and psycho-cognitive
development of malnourished children within selected communities in Kanam Local
Government area (LGA), Plateau state. A mixed method approach that employed multi-
stage cluster sampling technique to select participants, malnourished children aged 6 to
59 months residing in the targeted communities. Baseline survey was employed to
determine the prevalence of malnutrition by application of anthropometric measurements,
height/length, weight and mid-upper arm conference to assess nutritional status after
screening. The trial had total enrolment of (n = 95) malnourished children
selected from four clusters for intervention and a control group. A typical affordable daily
dietary supplement formulated from millet, soybeans, sesame seeds at the ratios of 6:2:1,
while Cray fish, orange flesh sweet potatoes, dried moringa leaves and baobab fruit pulp
were supplemented at the ratio 2:1:1:1 using 15% proportions blends following standard
procedures with increase macro and micronutrients content in addition to their normal
diet, and counselling on optimal feeding practices. Baseline data and mid-term intervention
outcome on anthropometric measurement and psycho-cognitive development questions
were posed to mothers and caregivers, along with physical activities conducted with children
to evaluate the developmental outcomes after three months. Statistical techniques including
descriptive and inferential statistics were utilized to analyze quantitative and qualitative
data. The findings revealed high baseline prevalence of malnutrition, 83.39% of the
population is underweight and malnourished, while only 16.61% has healthy weight,
indicating a critical need for targeted intervention. The variance analysis in the linear
growth and t-test on psycho-cognitive development highlight a significant difference
(<0.05) among the malnourished children exposed to food-based intervention as an effective
strateqy for addressing malnutrition. However, several challenges were identified including
limited access to resources and community engagement. Through food-based interventions,
remarkable improvements were observed in the physical growth and psycho-cognitive
development of the malnourished children. The study recommends establishment of
community food-based intervention programs and provision of adequate nutrition education
to parents/caregivers to ensure access to nutrient-dense foods that tackle both the nutritional
and psychological facets of children’s development.

Introduction

Malnutrition remains a pressing global health concern, particularly affecting children in
low- and middle-income countries. Malnutrition encompasses various forms of
undernutrition, over nutrition, and micronutrient deficiencies, resulting from inadequate
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intake or absorption of nutrients essential for
growth and development (UNICEF, 2020).
Undernutrition includes stunting (low
height-for-age), wasting (low weight-for-
height), and underweight (low weight-for-
age), reflecting chronic and acute
deficiencies in macronutrients and
micronutrients (WHO, 2024). Micronutrient
deficiencies, such as iron, vitamin A, and
iodine deficiencies, result from inadequate
consumption or absorption of essential
vitamins and minerals, impairing
physiological functions (WHO, 2020). These
forms of malnutrition can result from
complex interactions of socioeconomic,
environmental, and individual factors,
which ultimately impact children’s physical
growth and cognitive functioning (Black et
al., 2013).

Numerous factors contribute to the
prevalence of malnutrition among children,
spanning individual, household, and
community levels. Many underprivileged
communities face barriers to accessing
nutritious foods due to economic constraints
and limited availability of fresh produce in
local market (Ruel et al., 2018). Black et al.
(2013) highlighted socioeconomic disparities
including poverty, limited access to
nutritious foods, and inadequate healthcare
services, play a central role in driving
malnutrition rates, particularly in low- and
middle-income countries. Lack of nutritional
education and awareness further
exacerbates the problem, leading to poor
dietary choices and inadequate utilization
of available resources (Nisbett et al.,2021).
Inadequate maternal nutrition during
pregnancy and lactation, coupled with
suboptimal infant feeding practices, has
been reported to exacerbate the risk of
malnutrition in early childhood (Bhutta et
al., 2013). Environmental factors, such as
poor sanitation and unsafe drinking water,
also increase susceptibility to infections and
nutrient malabsorption, contributing to the
burden of malnutrition (Black et al., 2013).
Limited access to diverse, nutritious foods
due to geographic isolation, seasonal
variations, and high food prices exacerbates
malnutrition in children (Ruel et al., 2013).
Cultural beliefs, dietary taboos, and

traditional practices may influence food
choices and feeding behaviors, impacting
nutritional status (Victora et al., 2010).
Infectious diseases, such as diarrhea,
pneumonia, and malaria, contribute to
malnutrition by impairing nutrient
absorption, increasing metabolic demands,
and reducing appetite (Lukwa et al., 2021).
Nutritional interventions and support
programs play a crucial role in addressing
child malnutrition, aiming to improve
nutritional status, promote healthy growth,
and enhance cognitive development. These
programs encompass a wide range of
strategies, including supplementation,
dietary counseling, community-based
initiatives, and public health policies,
designed to address the multifaceted
determinants of malnutrition. Nutritional
support is fundamental for ensuring proper
growth and development, especially during
critical periods such as infancy, childhood,
and adolescence (Prentice, 2019). Adequate
intake of essential nutrients like protein,
vitamins, and minerals is necessary for
optimal physical growth, organ function,
and immune system maintenance. Studies
have reported that linear growth, marked
by increases in height and weight, is
indicative of a child’s physical health and
nutritional status (Stein, 2010); and that
proper nutrition and healthcare during this
period are crucial for ensuring optimal
growth trajectories, which in turn, influence
overall health outcomes in adulthood (Black
et al., 2013). During childhood, linear
growth and psycho-cognitive development
play pivotal roles in shaping an individual’s
physical and mental capabilities.
Psycho-cognitive development
encompasses the processes of psychological
and cognitive growth in individuals. This
concept includes how people think, learn,
and comprehend their environment as they
progress in their development. Linear
growth and psycho-cognitive development
also contribute to a child’s social and
emotional well-being (Shonkoff et al., 2012).
These developmental milestones lay the
foundation for future learning abilities and
academic achievement (Diamond, 2013).
Nutrition deficiencies during early
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childhood influence physical, cognitive and
emotional development, ultimately affecting
long-term potential and overall well-being
(WHO,2024). Early interventions targeting
cognitive stimulation can significantly
enhance cognitive functioning and
academic performance (Richter et al., 2017).
Nutrient-rich diets support brain
development and enhance cognitive abilities
such as memory, attention, and problem-
solving skills and exhibit better behavioral
outcomes (Eilander et al., 2010).

A significant body of research has
examined the impact of nutritional support
interventions on malnourished children,
aiming to understand the effectiveness of
various strategies in improving nutritional
outcomes, promoting growth, and
enhancing developmental outcomes. These
studies have employed diverse
methodologies and focused on different
contexts to explore the multifaceted nature
of malnutrition and the potential pathways
through which nutritional support can
mitigate its adverse effects. Several studies
have investigated the effectiveness of
nutritional interventions, including
therapeutic feeding programs,
supplementary feeding, and micronutrient
supplementation, in addressing malnutrition
among children. For example, a randomized
controlled trial conducted on the efficacy of
ready-to-use therapeutic foods (RUTF) in
treating severe acute malnutrition among
children in Malawi showed significant
improvements in weight gain, recovery
rates, and survival compared to standard
nutritional rehabilitation protocols (Manary
et al., 2004). Similarly, a longitudinal study
on the impact of a community-based
nutrition education program on child
growth and development outcomes in
Ethiopia for caregivers combined with food
supplementation for children, resulted in
improved dietary diversity, linear growth,
and cognitive development among
participants (Leroy et al., 2015). The linear
growth and the psycho-cognitive
development of malnourished children
improved significantly through an integrated
mechanism of nutritional support,
psychosocial stimulation and WASH

interventions over those that received only
one package (Jacob et al.,2024).

Statement of the Problem

The research problem stems from the
persistent prevalence of malnutrition and
food insecurity among marginalized
populations, contributing to a range of
health disparities and  hindered
socioeconomic development (Lukwa, 2020).
Despite numerous interventions and
programs, significant gaps remain
ineffectively addressing root causes of
nutritional deficiencies which have
profound and lasting effects on physical
growth, cognitive development, and overall
health. Therefore, the effect of food-based
intervention on the linear growth and
psycho-cognitive  development  of
malnourished children is a subject of
significant research and public health
interest. The provision of essential nutrients,
including proteins, vitamins, minerals, and
fatty acids, through complementary feeding
programs have been linked to enhanced
cognitive  development, including
improvements in attention, memory, and
learning abilities (Aboud & Yousafzai, 2021).
Through food-to-food supplementation of
local staples, the synergies among these
ingredients and sustainable health-
promoting approach is desired to be
examined.

Objective of the Study
The main objective is to examine the food-
based intervention on the linear growth and
psycho-cognitive  development  of
malnourished children in selected
communities in Kanam Local Government
area, Plateau state. Specifically, the study:

1. determine the baseline prevalence of
malnutrition among the children
aged 6-59 months in selected
communities of Kanam LGA.

2. examine the pattern of the linear
growth of malnourished children
due to food-based intervention
within selected communities in
Kanam LGA,

3. investigate the psycho-cognitive
development of malnourished
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children as a result of food-based
interventions in specific communities
within Kanam,

4. Establish the psycho-cognitive
development pattern of
malnourished children associated
with linear growth as a result of food-
based intervention within selected
communities in Kanam LGA.

Methodology

Research Design: The research utilized a
cross-sectional study design to investigate the
impact of food-based intervention on the
linear growth and psycho-cognitive
development of malnourished children
within selected communities in Kanam
LGA. A cross-sectional study involves the
collection of data from a single point in time
to assess the prevalence of a condition or to
examine association between variables in a
specific population (Gordis, 2014). Data were
collected simultaneously on both the
exposure (food-based intervention) and the
outcomes (linear growth and psycho-
cognitive development) among
malnourished children within the target
communities.

Sample and Sampling technique: The
study included a group of moderate and
severely underweight children aged six to
fifty-nine months whose mothers reside in
rural areas, where most household are
composed of peasant farmers. A multi-stage
cluster sampling techniques was employed
to obtain a representative sample of
malnourished children within selected
communities in Kanam LGA, facilitating the
assessment of the impact of complementary
nutritional support interventions on their
growth and development. First stage
involved selecting clusters or communities
within Kanam LGA, four clusters and a
control chosen based on geographical
representation and accessibility. Each of the
four clusters or communities Dengi,
Gumshar, Jarmai, and Tuttung has one
Primary Health Centre (PHC) and Gwamlar
(PHC serve as control site. The second stage
involved the selection of children within
inclusion criteria age (6-59months),
nutritional status (based on anthropometric

measurement), and residence within
communities. Caregivers within the
inclusion criteria were mobilized by
community leaders to bring their children
to the Primary Health Centre in each cluster
at a designated date for screening. A total
of 511 children were screened using
systematic random sampling by two trained
research assistants (health workers) in each
cluster and the control, following standard
anthropometric measurement protocols. The
research team, along with the research
assistants, conducted interviews with
caregivers and performed anthropometric
measurements - including weight, height,
and mid-upper arm circumference - for all
the children participating in the study.
Additionally, Quetelet index referred to body
mass index (BMI) was calculated

Body Mass Index = ;;i:—*;ﬁ

Children with a mid-upper arm
circumference (MUAC) below 12.5cm, or a
weight-for-height z score (WHZ) between -
3 and -2, or a weight-for-age z score (WAZ)
greater than 1.5 were identified. The
purpose of the exercise was explained to the
parents or guardians of those children that
fulfilled the enrolment requirements and
consent was obtained and was subsequently
enrolled in the study. 25 malnourished
children each were selected for each cluster
and the control site.

Method of data collection: Baseline
assessments on malnourished children
before the intervention were taken and
follow-up assessment at monthly intervals
for five months including anthropometric
measurements and psycho-cognitive
development checklist. A typical strategy for
meeting nutritional needs through food
includes offering an affordable daily dietary
supplement made from millet, soybeans,
sesame seeds blended at the ratios of 6:2:1,
while cray fish, orange flesh sweet potatoes,
dried moringa leaves and baobab fruit pulp
were supplemented at the ratio 2:1:1:1 using
15% proportions (Darbe et al,.2024). The
supplement, consisting of a 100-gram sachet
taken daily with daily regular meals for five
months for all the four clusters, consumed
as a hot cooked gruel. Series of psycho-
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cognitive development questions were posed
to mothers and caregivers, along with
physical activities conducted with children
to evaluate the developmental outcomes.
Data on nutritional status, developmental
outcomes, and exposure to food-based
intervention were collected from each
participant using standardized protocols
(anthropometric measurements) and
psycho-cognitive development checklist
developed by the researchers.

Data analysis: Data analysis was
conducted utilizing SPSS version 23,
employing both descriptive and inferential
statistical techniques. Specifically, measures
such as mean, standard deviation, charts,
as well as t-tests and analysis of variance
(ANOVA), were utilized with a significance
level set at P<0.05. Factorial analysis was
conducted to compare linear growth and
psycho-cognitive development in relation to
nutritional support.

Ethical consideration: The research
study was registered and approved by the

Ethics Committee of the Federal College of
Education, Pankshin. Permission to conduct
the study at each site was granted by the
Executive Chairman of the Kanam Local
Government Area. Prior to participation,
informed consent was acquired from the
parents or guardians of the malnourished
children.

Results

The data presented in Table 1 concerning
the malnutrition status of children in Kanam
communities indicates that 61.06% of
children with Quetelet index below
<16.9(kg/m?) are classified as severely
underweight. Additionally, 21.13% of
children with a BMI between 17 -18.4(kg/
m?) are categorized as underweight. Those
with a BMI falling between18.5 - 24.9 (kg/
m?) representing 16.63% of the sampled, are
considered to have an ideal weight (healthy
weight. Furthermore, only 0.98% of the
children with a BMI ranging from 25 -29.5
(kg/m?) identified as overweight.

Table 1: Area-wise prevalence of malnutrition by Quetelet index in different categories

Area Quetelet Quetelet Quetelet Queteletindex TOTAL
index index 17- index 18.5-  25-29.5 (kg/m?)
<16.9(kg/m?) 18.4(kg/m?2) 24.9(kg/m?) overweight
Severely Underweight Normal
underweight
Dengi 68 14 10 2 94
Gumsher 50 30 22 3 105
Jarmai 74 25 21 - 120
Tuttung 64 23 17 - 104
Gwamlar 56 17 15 - 88
Total 312 109 85 5 511
% 61.06 21.13 16.63 0.98
iz
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Figl. Distribution of average Quetelet index for malnourished children after implementing
food-based interventions in selected communities in Kanam LGA
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Fig 1 illustrates the mean Quetelet Index
of malnourished children observed from the
baseline to five months within the four
clusters and the control. The findings show
a consistent rise in the Quetelet Index values
across the four communities: Jaramai (from
14.3 to 17.4 kg/m?), Tuttung (from 13.2 to
18.7 kg/m?), Gumshar (from 14.6 to 15.4 kg/
m?) and Dengi (from 14.3 to 16.8 kg/m?)
except for Gwamlar (control) (14.2 to 14.4

kg/m?). The overall improvement in Quetelet
Index of malnourished children, observed
from baseline to endline, indicates a positive
linear growth trend among those who
received food-based intervention.

Table 2 displays the results of the variance
analysis, highlighting a significant difference
(<0.05) in the linear growth of malnourished
children exposed to food-based intervention,
as measured by their body mass index.

Table 2: ANOVA Test Result indicating Significant Difference in the Linear Growth
Quetelet Index of the Malnourished Children

Source Type III Sum of Squares Df Mean Square F Sig(2-
tailed)
Intercept 3035.166 1 3035.166 5543.621 0.000
Error 1.642 4 0.536

Table 3 results display the psycho-cognitive  following exposure to food-based

development of malnourished children at
both baseline and end-line (at six months)

intervention in Kanam Local Government
Area (LGA) of Plateau State.

Table 3: Average key milestones in psycho-cognitive development observed among
malnourished children who received food-based interventions

s/n  Psycho-cognitive items statement Baseline Endline Remar]
Average Average

1 The child participates in play activities around 2.57 2.93 Positivi
interestingly.

2 Activities that make up the child’s everyday experiences 2.22 2.90 Positivi
are demonstrated.

3 There are specific child’s daily functional behavior 2.00 2.89 Positivi
/activities as reported.

4 Ascertain the  child behaviors that sustain child
engagement
Strengths 2.08 2.92 Positivi
Interests 1.93 2.83 Positivi
Preferences 2.19 2.19 Positivi

5 Identify materials (objects, toys, etc.) and interact with it 2.08 297 Positivi
in playing activities.

6 Activities/learning behavior that support and
strengthen the child competencies
Throwing things 2.13 2.68 Positivi
Clapping hands 2.57 2.86 Positive
Singing songs 2.22 2.83 Positivi

7 Assess the child learning progress based on theattention 2.00 297 Positivi
given to play activities around.

8 The child is gaining in the learning opportunities 2.03 3.00 Positivi
available.

9 The child Looks closely at an interesting object or person 2.08 4.13 Positivi

10  The child reaches or searches for an object or person that 1.93 3.08 Positivi
moves away from his/her sight.

11  The child points to something that attracts his/her 2.19 3.05 Positivi
attention.
Overall Mean 2.11 3.01 Positivi

Table 4 displays the results of t-test between the baseline and end line, highlighting a significant
difference (<0.05) in the psycho-cognitive development of malnourished children exposed

to food-based intervention.
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Table 4: Paired samples t-test on the significant difference between baseline and
end line psycho-cognitive development in malnourished children

Mean N Std. Dev t df Sig (2-tailed)
Baseline average 215 15 0.196 8203 14 0.000
End line average 3.01 15 0.328

Discussion

The finding suggest that a significant
majority of the population totaling 82.39%
representing both underweight and
malnourished, whereas only a minority
comprising 16.63% maintain a healthy
weight. Although BMI is just one of the tools
to assess nutritional status, and a
comprehensive evaluation of an individual’s
health should consider other factors such as
age, sex, growth patterns, and clinical
assessment. This finding may be attributed
to a combination of factors such as
inadequate access to nutritious food, poor
dietary practices, socioeconomic challenges,
and limited healthcare resources in the rural
areas. Contrast, only 16.63% of individuals
maintain a healthy weight, highlighting the
disparity in nutritional status. The results of
this study coincide with Bhutta et al. (2013),
who emphasize that malnutrition remains
a substantial problem among children in
low-income communities, emphasizing the
urgent requirement for evidence-based
interventions to address this challenge.
Likewise, Leroy et al. (2014) emphasizes the
crucial significance of nutritional
interventions in low-income communities to
address stunting, a visible consequence of
malnutrition among children.

The results in Fig. 1 indicates a positive
linear growth trend among those who
received food-based intervention,
highlighting a significant difference (<0.05)
in the linear growth of malnourished
children exposed to food-based intervention,
as measured by their body mass index. The
results is consistent with a systematic review
conducted by Dewey and Adu-Afarwuah
(2018), which illustrated that interventions
focusing on food notably enhance the linear
growth of children younger than two years
old in developing nations. Likewise, lannotti
et al. (2014) carried out a randomized
controlled trial in Haiti, revealing a

significant rise in linear growth in young
children who received a lipid-based nutrient
supplement as a component of a food-based
intervention. Bhutta et al. (2008) stresses the
efficacy of diverse interventions aimed at
maternal and child undernutrition,
encompassing food-based strategies, to
tackle the root causes of stunted linear
growth and enhance child survival rates.
Factors including nutrition, significantly
influence both linear and brain development,
with nutritional deficiencies having a notable
impact. The findings in Table 2 indicated
significant improvement in the psycho-
cognitive development of malnourished
children exposed to food-based intervention.
A study found that malnourished children
exhibited underdeveloped cognitive skills-
such as working memory, visual
construction, learning, and memory-
compared to their adequately nourished
peers of the same age (Kar et al., 2008),
which supports the current study’s findings.
Grantham-McGregor et al. (2013) also
emphasized the vital connection between
nutrition and cognitive development,
underscoring the beneficial effects of food-
based interventions on different facets of
psycho-cognitive development in children.
Likewise, lannotti et al. (2014) demonstrated
notable enhancements in psycho-cognitive
development among malnourished children
who participated in a food-based
intervention. Additionally, a randomized
controlled trial conducted by Robert et al.
(2022) discovered that children who
underwent supplementary food
interventions exhibited significant
advancements in psycho-cognitive abilities
in comparison to those who did not receive
such interventions. Interventions centered
around food, particularly those focusing on
nutrient-dense diets, have been linked to
enhanced cognitive results in children (Prado
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and Dewey, 2014). This suggests that food-
based interventions hold promise for
positively impacting psycho-cognitive
development. Evidence derived from a meta-
analysis conducted by Eilander et al. (2010)
indicates that micronutrient
supplementation incorporated into food-
based interventions can result in noteworthy
enhancements in psycho-cognitive function
among susceptible populations.

The significant difference (<0.05) in the
psycho-cognitive development between
baseline and end line data on different facets
of psycho-cognitive development in children
exposed to food-based intervention are
effectively improved. The finding
corresponds with the study conducted

by Bhutta et al. (2013) who reported that
food-based interventions that improve
children’s nutritional status are linked to
enhanced cognitive outcomes, such as better
memory, attention and problem-solving
skills, while intervention that focus on
providing balance diets have been shown to
reduce anxiety and depression (Muscaritoli
et al.,2021). The provision of nutrient-dense
foods including vitamins, minerals, and
proteins specifically designed to address the
nutritional deficiencies positively improved
the overall developmental outcomes and
reduced the risk of cognitive impairment in
malnourished children (Robert et al., 2022,).
Various factors, including nutrition,
significantly influence both linear and brain
development, with nutritional deficiencies
having a notable impact on these areas.
Significant improvement in the linear
growth and psycho-cognitive development
was observed after implementing food-based
intervention. A study found that
malnourished  children  exhibited
underdeveloped cognitive skills-such as
working memory, visual construction,
learning, and memory-compared to their
adequately nourished peers of the same age
(Kar et al., 2008), which supports the current
study’s findings. This finding highlight the
significant role that food-based interventions
can play important role in promoting linear
growth and psycho-cognitive development
of malnourished children in selected
communities.

Various factors, including nutrition,
in?uence the brain development. Nutritional
de?ciencies

Conclusion and Recommendation

The findings of this study underscore the
significant of food-based interventions on
both linear growth and psycho-cognitive
development of malnourished children in
Kanam Local Government Area. Through
food-based interventions, remarkable
improvements were observed in the physical
growth and cognitive abilities of the
children. The increase in the Quetelet index
and positive changes in psycho-cognitive
indicators indicate the effectiveness of the
intervention in addressing malnutrition and
its associated developmental consequences
in this population.

The recommends:

1. The establishment of community
food-based intervention programs to
ensure access to nutrient-dense foods
and fortified blended local foods
towards reducing nutritional status
disparities among rural dwellers.

2. Provide nutrition education to
parents/caregivers on adopting
holistic approaches that tackle both
the nutritional and psychological
facets of children’s development,
fostering healthy feeding habits.

References

Aboud, F. & Yousafzai, A. (2021). Global
health and development in early
childhood. Annual review of
psychology. doi: 10:1146/annurev-
psych-010814-015128

Bhutta, Z. A, Ahmed, T., Black, R. E.,
Cousens, S., Dewey, K., Giugliani, E., &
Shekar, M (2008). What works?
Interventions for maternal and child
undernutrition and survival. T h e
Lancet, 371(9610), 417-440.

Bhutta, Z. A, Das, J. K., Rizvi, A., Gaffey M.
F., Walker, N., Horton, S. & Black,R. E.
(2013) Evidence-based interventions for
improvement of maternal andchild
nutrition: what can be done and
what cost? The Lancet, 382(9890), 452-



EFFECT OF FOOD-BASED INTERVENTION ON THE LINEAR GROWTH AND PSYCHO-COGNITIVE DEVELOPMENT OF... 9

477.

Black R, E., Victora C. G., Walker, S.P.,
Bhutta, Z. A,Christian P. de Onis M,
Ezzati M, Grantham-McGregor S.,Katz
J,. Martorell R, & Uauy, R. (2013).
Maternal and child nutrition study
Group. Maternal and  child
undernutrition and overweight in low-
income and middle-income countries.
The Lancet,382 (9890):427-451.
Do0i:10.1016/50140-
6736(13)60937-X

Darbe, J. W., Jacob, S.H & Buhari, M. (2024).
Creating and Assessing the Nutritional
and Physicochemical Properties of
Millet Based Composite Mixed
Complementary Food: An Innovative
Approach. International Journal of
Research And Scientific Innovation (IJRSI)
ISSN No. 2321-2705 | DOI: 10.51244/
IJRSI | Volume XI Issue IV April 2024

Dewey, K.G. & Adu-Afarwuah, S. (2018).
Systematic review of the efficacy and
effectivenessof complementary
feeding interventions in developing
countries. Materna & Child Nutrition, 4,
24-85.

Diamond, A. (2013).Executive functions.
Anual Review of Psychology 64.135-168.

Eilander.A, Muthayya, S., van der Knaap,
H., Srinivasan, K., Thomas, T., Kok, F.
J.,, Kurpad. A. V., & Osendarp, S. J.
(2010). Undernutrition, fatty acid and
micronutrient status in relation  to
cognitive performance in Indian school
children: a cross-sectional study. Br |
Nutr. 103(7):1056-64. doi: 10.1017/
S000711450999273X

Gordis, L. (2014). Epidemiology, Fifth
Edition By Saunders, an imprint of
Elsevier Inc. 1600 John F. Kennedy Blvd.
Ste 1800 Philadelphia, PA 19103-2899.

Grantham-McGregor, S, Cheung,
Y .B.,Cueto, S., Glewwe, P., Richter, L.,
Strupp, B.(2007). Developmental
potential in the first 5 years for children
in developing countries. The Lancet,
369(9555), 60-70

Granthan-McGregor, S. Katz, J., Martorell,
R., Uauy R (2013). Maternal and child
nutrition study Group. Maternal and
child undernutrition and overweight in

low-income and middle-income
countries. Lancet: 382(9890) 427-
451.d0i:10.1016/5S0140-6736
(130)60937-x

lannotti, L. L., Dulience, S. J., Green, ]J.,
Joseph, S., Francois, J., Antenor, M L &
Nickerson N.  M.(2014).Linear
Growth increase in young children in
an urban slum Haiti: A randomized
controlled trial of a lipid-based nutrient
supplement. The American Journal of
Clinical Nutrition,99(1),198-208

Jacob, S., Jatau, A. A., Darbe, J. W.,
Olakunle, F. J., Jacob, H. S., & Buhari,
M. (2024). Integrated
Intervention on the Linear Growth and
Psycho-Cognitive Development of
Malnourished Children Aged 6-59
Months in Kanam, Plateau State,
Nigeria. Education Quarterly
Reviews, 7(2), 160-169.

Leroy, J. L., Ruel M. & Habich (2014). Critical
windows for nutritional interventions
against stunting. The American Journal
of Clinical Nutrition. 99(3),911-918

Lukwa, A. T, Siya A, Zablon K. N, Azam J.
M & Alaba A. O. (2020). Socioeconomic
inequalities in  food insecurity and
malnutrition among under five children:
within and between-group
inequalities in Zimbabwe. BMC Public
Health 20:1199, doi:10.1186/s12889-
02009295-z

Kar, B. R, Rao, S. L. & Chandramouli, B. A.
(2008). Cognitive development in
children with  chronic protein
energy malnutrition. J. Behav. Brain
Funct. 4(31), 1-12.

Manary, M J., Ddkeha M J., Ashom P.,
Maleta K & Briend A.(2004). Home
based therapy with RUTF for severe
malnutrition with ready-to-use food.
Archives of Diseases in Childhood
89,557-561

Muscaritoli M. (2021) The Impact of
Nutrients on Mental Health and Well-
Being: Insights From the Literature.
Front Nutr.;8:656290. doi: 10.3389/
fnut.2021.656290. PMID: 33763446;
PMCID: PMC7982519.

Nisbett N, Friel S, Aryeetey R, Gomes FDS,
Harris J, Backholer K, Baker P, Blue Bird



10 JOURNAL OF THE SOCIETY FOR HUMAN ECOLOGISTS IN NIGERIA (SHEN)

Jernigan V, Phulkerd S. (2021). Equity
and expertise in the UN Food Systems
Summit. BM] Glob Health. ;6(7):
e006569. doi: 10.1136/bmjgh-2021-
006569. PMID: 34226240; PMCID:
PM(C8258590.

Prado, L.E & Dewey, K. G. (2014). Nutrition
and brain development in early life.
Nutrition Reviews, 72(4), 267-284.

Prentice, C. (2019). Managing services
encounters with emotional intelligence.
Journal of Retailing and Consumer
Services, 51.344-351.

Richter LM, Daelmans B, Lombardi J.,
Heymann J, Boo F L,Behrmaan J R, Lucas
JE, Perez- Escamilla R., Dua T.,BhuttaZ
A Stenberg K, Gertler P& Darmstadt G
L(2017).Paper 3 Working Group and
Lancet Early Childhood Development
series Steering committee. Investing in the
foundation of sustainable development:
pathways to scale up for early
childhood development.
Lancet:389(10064):103-118.d0i10;1016/
S0140-6736(16)31698. Roberts, M,
Tolar-Peterson T, Reynolds A, Wall C,
Reeder N, Rico Mendez G (2022). The
Effects of Nutritional Interventions on
the Cognitive Development of Preschool-
Age Children: A Systematic Review.
Nutrients;14(3):532. doi: 10.3390/
nu14030532. PMID: 35276891

Ruel, M. T.,Quisumbing A.R., & Balagamwa,

M.(2018). Nutrient-Sensitive Agriculture:
What have we learned so far? Global
Food Security 17. DOI: 10.1016/
i.gfs.2018.01.002

Shonkoff, J. P., Andrew S., & Garner, M. D.
(2012). The Longlife effects of early
childhood adversity and toxic stress.
Pediatrics e232-e246. https://doi.org/
10.1542/ peds.2011-2663.

Stein, A. J. (2010). Global Impacts of Human
Mineral Nutrition. Plant and Soil, 335,
133-154.http:/ /dx.doi.org/10.1007/
511104-009-0228-2.

UNICEF (2020). UNICEF Strategic Plan
2018-2021.Global annual results report

Victora, C. G., de Onis, M., Hallal, P. C,,
Blossner M, Shrimpton, R. (2010).
Worldwide timing of growth
faltering revisiting implications for
interventions Pediatrics,125(3): e473-80
doi:10.1542/ peds.2009-1519.

WHO (2020). Global targets 2025 to improve
maternal, infant and young child
nutrition. Available at: http://
apps.who.int/iris/bitstream/handle/
10665/259188/ WHO-NMH-NHD-
17.10-ENG.pdf

WHO (2024). Fact sheet- Malnutrition.
Available at: https:/ /www.who.int/
news-room/fact-sheets/detail/
malnutrition



