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Abstract

Background: Childhood malnutrition is common in sub-Saharan countries of Africa including 
Nigeria. It has assumed a public health challenge to families and communities. Objective: To highlight 
the magnitude of childhood malnutrition and emphasize the need to sustain program implementations 
in order to halt or prevent its consequences. Materials and Methods: Relevant literatures were 
obtained and reviewed from Medline, Google Scholars and Pubmed search engines. Results: The trend 
of childhood malnutrition in Nigeria is on the increase. The need for adequate nutrition from the time of 
conception to the first two years of life is emphasized. Evidence indicates an association between 
childhood malnutrition and potential risk of developing type 2 diabetes mellitus, hypertension, cardio-
vascular and neurological diseases in adulthood. Conclusion: Childhood malnutrition can lead to poor 
growth, organs development and function and adverse programming effects. Strategies that promote 
improvements in nutrition in pregnant women and young children would help to improve health capital 
and confers protection against the development of metabolic diseases in adulthood.  

Keywords: Childhood malnutrition, prevention, security, metabolic diseases, Nigeria.  

Introduction
Child Malnutrition has been defined or described 
in many ways by several authors. Child 
malnutrition may be defined as a pathological 
state resulting from inadequate nutrition. Others 
define malnutrition as the failure of the body to 
obtain the appropriate amounts of nutrients to 
maintain healthy tissues and organ function. One 
of the major health problems faced by children in 
developing countries today is under nutrition 
(1,2). Under nutrition is a major cause of diseases 
and death in children, especially in the low and 
middle income   countries (3). Malnutrition 
causes Nigeria billions of Naira in lost revenue 
through lower economic productivity, absence 
from work due to illness and money spent on 
treating ailments (4).  The negative impacts of 
malnutr i t ion are  seen in  famil ies  and 
communities in various aspects such as 
economy, social and medical (5). Adequate 
nutrition is very important in early childhood for 
healthy growth, proper organ development and 
function, a strong immune system, neurological 
and cognitive development (6).  The goal of this 

review is to highlight the magnitude of this 
public health issue, emphasize the provision of 
adequate diet especially during the first 1000 
days window of opportunity in order to prevent 
the development of metabolic risk factors in 
adulthood.

Materials and Methods
Pubmed and google search engines were used 
to search for literatures using the following   
childhood malnutrition, prevention and 
metabolic diseases as key words. Over 3 
million articles were initially obtained about 60 
most relevant articles were included in the 
review. These articles were retrieved between 
November, 2019 and January 2020.

Results
The concept of the '1000 days' window of 
opportunity

This is an important period in a child's life and 
consisting of the period of conception to the 
second birthday after birth. Malnutrition during 
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this period can cause a permanent damage to the 
developing child's organs and tissue functions. 
Conversely, adequate diet in the first 1000days 
lays good foundation for health, development and 
economic well-being of the children (7).Under 
nutrition during pregnancy adversely affects fetal 
growth and has been reported to be responsible for 
stunting and may lead to obesity and development 
of metabolic diseases in adulthood (7). 
Interventions targeting this critical window of 
opportunity would have a long lasting benefit 
across the life cycle (8). Figure 1 shows the effects 
of under-nutrition throughout the life cycle of 
man. Malnutrition or undernutrition in pregnant 
mother can adversely affect the foetus leading to 
intra-uterine retardation (6,7). Undernutrition 
often begins in utero when mothers are 
malnourished and /or stunted and intra-uterine 
growth retardation occurs. It does inhibit physical 
growth and cognitive development and after the 
age of 2 years damage that occurred may be 
irreversible. Therefore it is crucial to prevent 
malnutrition during pregnancy and the first 2 years 
of the child, i.e. the 1000 days between conception 
and the child's second birthday. It has been 
recommended that preventive interventions 
should target this period of time to avoid the 
adverse consequences of malnutrition (9). The 
first 1000days is a period of very rapid growth, 
development and a time when developmental 
changes take place in the brain. There is 
multiplication and movement of cells especially 
during fetal development accompanied by sudden 
and rapid synaptogenesis and creation of large 
amount of neural connections that are required for 
life. However, there is gradual pruning of little 
used connections in order to increase neural 
efficiency as the child grows (10). These neurons 
include vision, hearing, language and higher 
cognitive function often referred to as the sensory 
pathways. During early childhood, deficiency of 
key nutrients such as iron, iodine, essential amino 
acids, essential fatty acids would lead to prolong 
adverse effects on learning ability, behaviour and 
ability to control emotion (8,10). The development 
of the organ systems are also affected within this 
period. The crown-heel length grows quickly at 

ththe 20  week of gestation (11). Linear growth may 
continue even up to two years of age compared to 
middle childhood when it slows down. Growth 

velocity increases again during puberty. Studies 
have revealed that growth potentials in the first 
1000days are similar in several countries with 
different race and ethnicity under comparatively 
same or optimal health,  nutri t ion and 
environmental conditions (12,13). But the 
variation in growth among individuals within 
the same population may be due to genetic 
differences. The pattern of growth failure among 
children living in poverty indicates that there is 
variation in the degree of growth retardation 
across different United Nation regions of the 
world. The Z-score values were negative in the 
early months indicating intra-uterine growth 
failure. This progressively negative trend 
continued with age until about 24 months of age 
(14). 

Trend of malnutrition among children under 
five from 1990 to 2014 in Nigeria
There was a decrease in prevalence of 
malnutrition in the 2011 reports of the Multiple 
Indicator Cluster Survey (MICS) in Nigeria with 
34% of children under five stunted, 31% 
underweight, and 16% wasted, while about 15% 
of children had low birth weight (<2.5kg at birth) 
(15).  It can be inferred from the 2013 NDHS 
that the proportion of children who are stunted 
has been decreasing over the years. However, 
the extent of wasting has worsened, indicating a 
more recent nutritional deficiency among 
children in the country. Prevalence of stunting 
decreased to 37% from 42%, with a higher 
concentration among rural children (43%) than 
urban (26%). However, the proportion of 
children underweight increased (from 25 to 
29%) and wasting from(9 to18%) (16). 
Similarly, the 2014 National Nutrition and 
Health Survey Report by the National Bureau of 
Statistics and UNICEF indicates that children's 
nutritional status marginally improved since 
2013(17). However, the latest report for 2017 
indicates an increasing trend in the number of 
children under five who are either under-weight, 
stunted or wasting in Nigeria (18,19). 
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Figure 1: Nutrition throughout the life-cycle: (The life-cycle approach applied to micronutrient 
deficiency)(24).

Epidemiology
In 2013, about 17% (98 million) children under 
five years of age in developing countries were 
estimated to be underweight. The proportion of 
underweight children was highest (30%) in the 
United Nation (UN) region of south Asia, 
followed by West Africa 21%, Oceanic and East 
Africa 19% , south Eastern Asia and middle East 
16% and southern Africa 12%. The prevalence 
was below 10% in the Eastern, central and 
western Asia, North Africa, Latin America and 
Caribbean countries (6). African children make 
up one-quarter of the estimated 148 million 

underweight children all over the world. 
Although under-weight prevalence has decreased 
slightly in Africa (from 29 percent to 26 percent 
over the past 17 years), the absolute number of 
underweight children has increased by 8 million, 
meaning that the rate of decline is lower than the 
rate of population growth (2). More than one-
third of children under five in Africa are 
stunted—that is, having low height for their age 
(20).  
In Nigeria, available data from the 2001–2003 
Food Consumption and Nutrition Survey show 
that 42% of children under five were stunted, 
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25% underweight, and 9% wasted (21). The data 
suggest  h igh levels  of  prote in-energy 
malnutrition, which is usually accompanied by 
poor micronutrient status. Results from the 2013 
Nigeria Demographic Health Survey (NDHS) is 
in agreement with the findings of the Nigeria 
Food Consumption and Nutrition Survey 
(NFCNS) of 2001–2003, suggesting that no 
improvement had occurred in the anthropometric 
indicators of children under five over a 10-year 
period (16). It was reported that more than two 
out of every five children were stunted, which 
reflects the cumulative effect of chronic 
malnutri t ion,  with significantly higher 
proportion of stunted males (43%) than females 
(38%); 45 percent of children in rural areas were 
stunted while 31 percent in urban areas were 
reported to be stunted (16). The NDHS 2018(22) 
reports however, indicated a reduction in the 
proportion of children with undernutrition. It was 
estimated that 37% of children under five in 
Nigeria are stunted, 27% wasted and 22% 
underweight. The rate of stunting by region was 
lowest in south east (14-15%) and highest in 
North West (64-66%). The commonest 
predisposing factors were reported to be poverty 
and lack of education by mothers. Wasting (lean 

for height) is a sign of acute malnutrition. These 
conditions (stunting, wasting and underweight) 
among children were observed to be higher 
among rural  children than their  urban 
counterparts. About 68% of children under five 
were anaemic with more rural children (73%) 
more likely to be anaemic than urban children 
(62%).  The anaemic children were more likely 
to come from poor homes (80%) and whose 
mothers had no formal education (75%). Again 
the prevalence rate of anaemia was highest in 
North West region (Zamfara state, 84%) and 
lowest in north central state of Kaduna (48%).
Interestingly, more than 50% of women of 
reproductive age were anaemia in Nigeria, a 
situation that is higher among rural women 
(62%) than urban women (54%). Anaemia was 
estimated to be more common among women 
with no formal education (64%) and those from 
poorest households (66%). The rate was lowest 
in Adamawa (34%) and highest in Sokoto with 
74%.(22). The high rate of anaemia among 
women of reproductive age has great implication 
for childhood malnutrition as the women would 
become pregnant in under-nutrition condition. 
Figure 2 shows the different types of childhood 
malnutrition.

Figure 2: The different types of malnutrition (UNICEF, 2013,Epidemiology of childhood 

malnutrition and causes).
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responsible for many health problems. Vitamin 
A, iron, iodine, zinc, and folate are currently the 
most widely studied micronutrients. Large 
numbers of people all over the world are 
micronutrient deficient, and this deficiency 
remains a threat in many African countries.  Both 
vitamin and mineral deficiency affect one-third 
of the population in sub-Saharan Africa, 
imparting minds, bodies, energies, and the 
economic prospects of nations (25). More than 
20 percent of children under five years of age 
suffer from vitamin A deficiency in more than 35 
countries throughout sub-Saharan Africa region 
(26). The prevalence of anaemia is higher than 
40% in many African countries. Thirteen 
countries currently have been reported to be 
iodine deficiency and over 50 percent are among 
school-aged children (25). Some authors have 
stated that the micronutrient deficiency 
indicators in Nigeria reveal that 28% of children 
under five were suffering from iron deficiency 
anemia (IDA), 29.5% from vitamin A deficiency 
(VAD), and 29.6% from iodine deficiency (21). 

Source: UNICEF,2017; National Bureau of Statistics, 2017

Macronutrient Deficiencies
Deficiencies of protein and carbohydrate may 
affect linear growth, but studies of energy 
supplementation trials among stunted children 
have not yielded consistent effects because 
growth restricting micronutrient deficiencies 
were also involved despite the provision of 
supplemental energy (23).  Some protein 
supplementation trials had little effects on linear 
growth and it may be difficult to differentiate 
whether the benefits were strictly attributed to 
increased intake of protein or due to increased 
c o n s u m p t i o n  o f  g r o w t h - p r o m o t i n g 
micronutrients like zinc and vitamin A which are 
components of protein rich foods (24). It is 
instructive to note that stunted linear growth is 
wide-spread in countries undergoing nutritional 
transition, where energy supply is not lacking. 
Therfore, it is safe to assume that micronutrient 
deficiencies are probably the major reason for 
growth failure in these settings (23).

Micronutrient Deficiencies
Micronutrients are vital components of good 
nutrition, and their deficiency in the human diet is 



52

Journal of Basic and Applied Medical Sciences (JBAMS)                                                                Vol. 1 No. 1 June, 2020 

Etiological Factors of Childhood 
malnutrition
The determinants of malnutrition are multi-
factorial and diverse (27). The UNICEF 
conceptual framework recognizes three levels 
of causes of malnutrition; namely the 
underlying cause, intermediate cause and 
immediate cause (UNICEF conceptual model of 
causes of malnutrition & mortality).

Basic Causes
The basic cause addresses systemic level 
challenges, reflecting structural and political 
processes (28). In Nigeria, this is evident in the 
poorly developed health care system with no 
adequate and functional surveillance systems 
(29). Mothers who are not covered by national 
health insurance may have increased risk of 
malnutrition. Nigeria is largest economy in 
Africa and yet an estimate of 1.1 million children 
is threatened by severe acute malnutrition in 
some regions due to poverty, insecurity and lack 
of access to clean drinking water (30). 

Underlying Causes
This is usually observed at the community level 
when there is failure of an individual and 
household to obtain proper nutrition due to food 
insecurity, inequitable distribution of wealth and 
poor housing (31). Poverty increases the risk 
from and of malnutrition (32). It is very important 
to give adequate care, provision of food and 
health care to family members. Children depend 
totally on their parents especially mothers for 
food and social stimulation needs, which requires 
time and attention.  Some authors have observed 
that some mothers are faced with severe time 
constraints because of work inside and outside 
the house as well as the demand to take care of 
several children. This situation may be 
compounded by lack of education on how best to 
take care of children (10). All these are some of 
the causes of growth failure among children. 
According to NDHS 20189 (22) reports, 97% of 
children in Nigeria have been breastfed with 42% 
of them breastfed within the first hour of life. 
However, about 50% of the children received 
complementary foods in addition to breast milk 
before the age of six months. The reported 

showed an increase in exclusive breastfeeding 
rate of 17% in 2013 to 29% in 2018 even though 
majority (72%) of the children still receive 
complementary food (22).This is against the 
UNICEF recommendation that states that new 
born infants should be exclusively breastfed for 
the first six months of life and complementary 
food introduced as from six months old in order 
to minimize the risk of malnutrition (33). Several 
authors have reported a decline in the use of 
health care facilities, as a result of obvious socio-
economic inequality in Nigeria, as those in need 
of the facilities are located farther from it (34). 

Immediate Cause
Inadequate intake or adequate intake but poor 
absorption due to diseases and infections has 
been recognized as immediate cause of 
malnutrition among children and growth failure. 
Most prevailing diseases in Nigeria include 
malarial, acute diarrheal disease, measles, HIV-
AIDS and tuberculosis, especially if a delay in 
reporting to health facility or delay in seeking 
professional health care (3). Some authors have 
reported that children consuming food from 
polluted sources, such as drinking contaminated 
water from various sources such as rain water, 
well or pond water had higher incidence of under 
nutrition (35). In addition, the nutritional needs 
of children (amount per kg body weight) of 
children are high in infants than older children 
and adults due to rapid growth and development. 
It should be noted that children are particularly 
vulnerable to infection because of their weak 
immune systems (10).

Childhood malnutrition and Risk of 
Metabolic Diseases in Adulthood
Recently, a branch of scientific knowledge 
known as the Developmental Origins of Health 
and Disease (DOHaD) was introduced (36). The 
DOHaD hypothesis states that famine during 
early stages could change the structure and 
function of important tissues and organs. It is an 
irreversible process in foetal exposure, but may 
be reversible in childhood exposure (37). 
Childhood malnutrition has been associated with 
obesity and metabolic diseases in adulthood 
(38). Current theory suggests that obesity may be 
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a healthy active response to a future lack of 
energy caused by the sense (38). This was 
recognized as the possible pathway between 
childhood malnutrition and development of 
obesity in a welfare society with easy 
accessibility to rich calorie-dense food. 
Overweight and obesity are critical factors for 
cardiovascular disease and associated conditions 
such as hypercholesterolaemia, hypertension, 
type 2 DM, coronary heart disease and stoke 
(37). The first 1000days is a period of high 
sensitivity to programming effects from external 
factors like the maternal physiological 
environment in utero, breast milk and diet (39). 
At this period there is increased susceptibility to 
differential development changes resulting in 
phenotypes that may or may not be useful in 
adulthood. It is at this period that the thrifty 
genotype that can confer metabolic advantages 
and improve survival is developed (10,39). Other 
authors also introduced the “foetal origins and 
infant origins of adult diseases hypothesis to 
explain the susceptibility of individuals to 
several non-communicable diseases which could 
develop partly due to poor nutrition during early 
life (39). Epigenetic mechanisms responding to 
environmental factors that provides the 
molecular basis for increase susceptibility to 
developmental changes. The increase risk of 
being metabolically thrifty comes from the 
mismatch between ability to conserve energy in 
time of scarcity in early life and abundance in 
adulthood (10). Systematic review and meta-
analysis that evaluated the association of famine 
exposure during early life with BMI in adulthood 
indicated that famine exposure contributed to 
increase BMI, overweight and obesity (38). The 
major findings from study of Survivors of Great 
China Famine (1959-1961) were summarized 
thus:
That prenatal experience of the Chinese Great 
Famine was associated with an increased risk of 
adult type 2 diabetes in a large prospective cohort 
study of 88,830 subjects. That coexistence of 
prenatal famine and abdominal obesity in 
adulthood was associated with a higher risk of 
type 2 diabetes, especially in women. That 
participant who had childhood exposure to 
famine, and had both general and abdominal 

obesity in adulthood, had more than four times 
higher risks of diabetes than the non-obese 
(40).The authors indicated that poor nutrition in 
early life has profound effects on the 
predisposition to type 2 DM in adulthood (41).
Several authors have reported on the high 
prevalence of childhood malnutrition and it's 
determinants in Nigeria (3,31,42-44). The 
causes of childhood malnutrition are attributed 
to poor infant feeding practices, lack of access to 
healthcare, water, sanitation, armed conflicts 
especially in the northeastern region, irregular 
rainfall, high unemployment and poverty.
An association between childhood malnutrition 
and obesity has been reported among children in 
low-income urban population in Brazil (45), 
Russia and South Africa (46). In the same vein, a 
correlation has been observed between 
childhood malnutrition and low birth weight and 
central fat distribution in adolescence (47). It 
was suggested that nutrient deficiencies in early 
childhood “program” the body to acquire or 
develops energy saving physiological 
mechanisms in response to nutrient constraints, 
such that during the period of abundant energy 
availability later in life, a lot of energy is 
conserved and obesity occurs (48). Some 
authors have indicated that low Birth weight is 
associated with high risk of developing type 2 
DM in adulthood. Maternal under-nutrition may 
lead to permanent changes in the function and 
mass of pancreatic cells and sensitivity of tissues 
to insulin (49). Obesity has been linked to insulin 
resistance through increase release of free fatty 
acids (FFAs) and abnormal secretion of 
adipokines (50).
Thrifty Phenotype Hypothesis states that the 
thrifty gene are “genes which enable individuals 
to efficiently collect and process food to deposit 
fat during periods of food abundance in order to 
provide for periods of food shortage” (51). The 
gender differences in the development of 
abdominal obesity and type 2 DM which was 
more apparent in women than men may be due to 
the fact that male and female foetuses adapt 
differently to developmental challenges (52). 
The Guatemala nutrition studies supported the 
assertion that the first 1000days is a window of 
oppor tun i ty  on  the  l ong  run  desp i t e 
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disappointing results obtained in earlier reports 
(10,53,54). A seven years follow-up study 
revealed that improved nutrition did not 
substantially and consistently improved child 
development, since there was improvement in 
linear growth and head circumference but not 
weight for length (53). Another follow-up study 
to adolescence stage revealed that the 
participants were taller, had greater  fat-free mass 
and better work capacity as well as schooling, 
reading and cognitive capacity of participants 

compared with controls. A study of the effects on 
chronic disease indicators revealed that the 
nutrition interactions did not increase risk factors 
rather confer small protective effects (54). Long-
term follow-up to adulthood revealed that 
improved nutrition during the window of 
opportunity attenuated the development of 
cardiovascular disease and diabetic risk using 
metabolomics and cardiometabolic profiles in 
adulthood (10).

Figure 4: The Effects of Childhood Malnutrition on Adult Health and Health Outcomes

Induction of Hypothalamic-Pituitary-
Adrenal Axis Secretions
It was suggested that malnutrition during early 
life may change neuroendocrine function and 
induce hypothalamic-pituitary (HPA) axis to 
release excessive glucocorticoids, which could 
increase BMI, overweight and obesity (55). 
Childhood malnutrition can activate the HPA axis 
to regulate appetite behaviour. Early life adopted 
this nerve pathway which can form adverse 
phenotypes for the future, and seeks out appetite 

stimulation in nerve impulse manner.  In 
adulthood, when the energy intake is greater than 
the utilization, energy is accumulated in the form 
of adipose tissue (56).

 Control of Epigenetic markers
It was suggested that childhood malnutrition may 
be under the control epigenetic markers that 
regulate histones, post translational modification 
and tissue remodeling into macrophages (9). 
Epigenetic mechanisms like DNA methylation, 
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alteration in histone structure and small non-
coding RNA activity cause genes to switch-off 
and alter how cells read genes without changes in 
DNA sequence (9).  These cells possess 
proinflammatory tendencies and manifest as 
decreased response of cytokines for sex 
hormones inhibitor susceptibility. In the course of 
l i fe ,  these proinflammatory trends are 
exacerbated by behaviour and tended to own 
hormonal disorders, which was the product of 
exposure to early stress.
Other proposed hypotheses include post-natal 
accelerated “growth” or catch-up growth (57). 
The increased BMI experienced among females 
who experienced malnutrition during early life 
may be due to the following: women who were 
malnourished during early life had a higher risk 
of over eating than men (58), do deposit fat in the 
abdomen and intra-abdominal obesity due to low 
testosterone concentrations (59) and exhibit 
functional changes in the central endocrine 
regulatory machinery rather than fat cell 
abnormalities that may be responsible for the sex 
differences in the development of obesity in 
adulthood (37).

I n t e r v e n t i o n  s t r a t e g i e s  t o  a d d re s s 
Malnutrition 
A multidisciplinary approach is required to tackle 
issues of child malnutrition given that its causes 
are diverse and multifactorial (60). The most 
effective battle against child malnutrition is in its 
prevention but when this fails and malnutrition 
results, prompt and  effective treatment to sustain 
good health is paramount. An effective 
intervention to reduce the prevalence and adverse 
effects of malnutrition is essential (2). It will 
i n v o l v e  a  c o m p r e h e n s i v e  a c t i o n  t h a t 
encompasses 'Focusing on the young; Education, 
Nutr i t ion,  Early t reatment  and women 
empowerment' (FYENEW) and it will be 
targeted at communities who would benefit most 
from it, as it would not be universal. Targeted 
interventions which are community based are 
effective for tackling cases of child malnutrition.  
At risk children would be identified by various 
strategies, such as ethnicity or regions. Emphasis 
on prioritizing exclusive breast feeding for the 
first 6 months of life is highly recommended. 

Appropriate complementary feeding of   healthy 
diet and breast feeding till 2 years should be 
encouraged (2).   Establishing framework to 
enable the weak and vulnerable to assess health 
care facilities with ease may be helpful. Evidence 
suggests that increasing easy accessibility to 
family health services improves child nutritional 
status (51).Adequate and balanced food intake, 
age specific food consumption and household 
food distribution would greatly prevent growth 
failure in Nigeria. In the quest to reduce 
malnutrition in Nigeria, National strategic Plan 
of Action for Nutrition was developed and other 
strategic documents such as Vision 2020 and 
National Strategic Health Development Plan for 
2009 to 2015 were formulated (16,62). The 
Nigeria government has invested in several 
Maternal and Child Health intervention 
programs such as Integrated Maternal Newborn 
and Child Health Strategy, National Emergency 
Action Plan, the Expanded Program on 
Immunization, Integrated Community Case 
Management and several other programs. The 
UNICEF and other international organizations 
have also contributed to activities geared towards 
improving nutritional status of Nigerian women 
and children. Examples of such programs include 
Global Alliance for Improve Nutrition (GAIN), 
Save the Children UK, Micronutrient Initiative 
and Food Basket International (63). Despite the 
huge investments by both government and Civil 
Society Organizations, the desired improvement 
in the prevention of growth failure has not been 
achieved. The full implementation of the above 
mentioned programs on the part of government 
may have been impaired by dwindling financial 
base of the nation as a result of downward trend in 
the prize of crude oil, armed conflicts and 
banditry especially the Boko Haram group. The 
resources of the country have been overstretched 
and/or redirected to purchasing of military 
hardware. Other strategies recommended by 
CDC include: Life style changes in a suitable 
environment are key to keeping fit. It was 
suggested that environment strategies that 
combine one or more interventions to improve 
pedestrian or bicycle transportation system as 
well as other activities that increase physical 
activity should be built (64). The WHO/UNICEF 
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Baby-Friendly Hospital Initiative can be 
vigorously pursue. The ten-steps to successful 
breastfeeding should be taught and encouraged. It 
is important to create network that provide clinic-
based, at-home or work-place breastfeeding 
support for mothers (64). Only very few 
organizations have such facility in place in 
Nigeria. The CDC guideline also enumerates nine 
school health guidelines that serve as foundation 
for developing, implementing and assessing 
school based healthy eating and physical activity 
policies and practices for pupils. For the 
implementation of the school based feeding 
program to be effective in most African societies, 
a lot of enlightenment is needed allay the fear of 
most parents. The suggested steps are healthy 
eating and physical activity, good quality school 
environments, quality school meal program, 
detailed physical activity program, health 
education among pupils and parents, general 
health, mental Health and social services, partner 
with families and community members, school 
employee wellness program, certified and 
qualified staff. When these are consciously 
implemented and sustained, the health indicators 
of populace would improve tremendously.

Laboratory Assessments
 It is necessary for healthcare givers to assess 
nutritional status of children using laboratory 
methods  than physica l  anthropometr ic 
measurements. Assessing nutritional status by 
laboratory methods is a more objective and 
precise approach than the community assessment, 
dietary methodology, or clinical evaluation 
methods. Biological fluids such as blood and 
urine, hair, nails could be used to measure the 
concentrations of nutrients in body or to assess 
certain biochemical functions which are 
dependent on an adequate supply of essential 
nutrients (65). However, the interpretation of 
laboratory result is often difficult as close 
connection between it and clinical or dietary 
findings is required. This is so because the signs 
and symptoms of the disease due to deficiency of 
nutrients may take time to develop. Overall, 
laboratory methods are used to establish 
deficiencies of such nutrient or proteins. Serum 
protein, particularly albumin level, the blood-

forming nutrients: such as iron, folate, vitamin 
B6, and vitamin B12 as well as Water-soluble 
vitamins: thiamine, riboflavin, niacin, and 
vitamin C including fat-soluble vitamins: A, D, 
E, and K could be assayed for. Minerals such as 
iron, iodine, zinc and other trace elements could 
be determined. Complete blood count and Red 
blood cells indices, levels of blood lipids, glucose 
and various enzymes which are implicated in 
heart disease, diabetes, and other chronic 
diseases can be done (65). 
It is pertinent to state that the use of laboratory 
tests has two primary functions: The first is to 
detect very little or marginal nutritional 
deficiencies in subjects, particularly when 
dietary histories are not certain or unavailable; 
their use is particularly important before classical 
clinical signs of disease appear, thus permitting 
the initiation of appropriate remedial steps.
The second is to supplement or enhance other 
studies, such as dietary or community assessment 
among specific population groups, in order to 
diagnose nutritional problems that these other 
modalities may have suggested or failed to 
reveal. It should be noted that laboratory 
investigation is of little or no use if it only 
confirms a known clinical diagnosis.  Often, 
laboratory values will be obtained suggesting 
marginal or acute deficiencies when the patient 
appears clinically normal since clinical signs 
usually occur only after prolonged inadequate 
intake of nutrients. The likelihood then, is that the 
subject may be in various stages of deficiency 
and, if   this state continues, will become ill. Most 
importantly, a deficiency in one nutrient can be 
considered an almost certain indicator of other 
nutritional inadequacies; these too should be 
rigorously investigated. The interpretation of 
laboratory results would    always be a matter for 
some disagreement, since the prime objective is 
to detect "risk of deficiency" before clinical 
evidence of disease develops. 

Conclusion
Childhood malnutrition is an important public 
health challenge in Nigeria and the proportion of 
under-five children affected appears to be on the 
increase. Evidence from this review indicates an 
association between childhood malnutrition and 
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development of type-2 diabetes mellitus, 
hypertension and other cardiovascular diseases 
in adulthood. The first 1000days is not only a 
window of opportunity if adequate measures are 
taken but can also be a window of vulnerability.  

Nutritional improvement within this period will 
greatly impact on survival, child health and adult 
comes. Promotion of nutritional improvements 
during this period will prevent the development 
of metabolic diseases in adulthood.
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