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Introduction
	 Malnutrition is one of the most important global health problems 
affecting large numbers of children in developing countries. The 
World Health Organization defines malnutrition as “the cellular im-
balance between supply of nutrient and energy and body’s demand for 
them to ensure growth, maintenance and specific functions” [1] .Mal-
nutrition is synonymous with Protein- Energy Malnutrition (PEM) 
and signifies an imbalance between the supply of protein and energy 
and the body’s demand for these to ensure optimal growth and func-
tion. A range of inadequacy states occurs because of interaction of 
diet and nutritional requirement. Protein Energy Malnutrition (PEM) 
a consequence of various factors is often related to poor quality of 
food, insufficient food intake, and severe and repeated infectious dis-
eases, or, frequently, a combination of the three [2]. The major out-
comes of PEM during childhood may be classified in terms of mor-
bidity, mortality, and psychological and intellectual development [3] 
with important consequences in adult life.

	 Protein Energy Malnutrition (PEM) affects a large proportion of 
children under age 5 years in the developing world. In children, pro-
tein-energy malnutrition is defined by measurements that fall below 
minus 2 standard deviations under the normal weight for age (under-
weight), height for age (stunting) and weight for height (wasting) [4]. 
In developing countries, about 31% of children under 5 years of age 
are underweight, 38% have stunted growth and 9% are wasted. Pro-
tein- energy malnutrition usually manifests early, in children between 
6 months and 2 years of age and is associated with early weaning, 
delayed introduction of complementary foods, a low-protein diet and 
severe or frequent infections [5].

	 Pre-school children constitute the most vulnerable segment of any 
community. Their nutritional status is a sensitive indicator of com-
munity health and nutrition. Under nutrition among them is one of 
the greatest public health problems in developing countries. Under 
nutrition raises the likelihood that a child will become sick and will 
then die from the disease. Children whose weight-for-age is less than 
-1 SD are also at increased risk of death, and under nutrition is respon-
sible for 44 to 60 percent of the mortality caused by measles, malaria, 
pneumonia, and diarrhea. Morbidity attributable to under nutrition 
depends on the nature of the illness. Susceptibility to a highly infec-
tious disease such as measles is unlikely to be affected by nutritional 
status: all individuals are equally likely to become infected if they 
are unvaccinated and naive. However, 5 to 16 percent of pneumonia, 
diarrhea, and malaria morbidity are attributable to moderate to severe 
underweight [6].
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Abstract
	 This study was aimed at dietary pattern biochemical and anthro-
pometric indices of pre-school children aged 2-5 years in Ogugu of 
Olamaboro local government area of kogi state. A total of two hun-
dred and forty (240) preschool children were randomly selected. 
Questionnaire, anthropometric measurements, biochemical analysis 
and 3-day weighed food intake were used for data collection. Two 
hundred and forty (240) questionnaires were distributed to mothers 
and caregivers of the selected children. Out of the 240 samples, sub 
samples of thirty children were randomly selected for biochemical 
assessment of iron and zinc status and for 3-day weighed food in-
take analysis. Iron status was assessed in terms of transferrinemia 
(serum iron, total iron binding capacity and percentage transferrin 
saturation) while zinc status was assessed using serum zinc. WHO 
child growth standard and NCHS reference were used as standards. 
The result showed that prevalence of underweight and wasting for 
children 2-5 years was 1.7% and 11.8%, respectively using WHO 
standard. The overall prevalence of underweight and wasting was 
3.3% and 10%, respectively by NCHS reference. Stunting affected 
only 0.8% using WHO Standard while none was stunted by NCHS 
reference. Sixty-seven percent (67%) of the pre-school children had 
low transferrinemia level (percentage transferring saturation <15%). 
Serum zinc result showed that 36.7% and 63.3% of the children had 
normal (>65μg/dl) and deficient (<65 μg/dl) zinc status respectively. 

The children took ≥143.3% and ≥ 155.5% of their FAO/WHO iron and 
zinc requirement values, respectively. Their zinc intakes was high 
but were mainly from plant staples. Intensified nutrition education, 
improved food processing and handling techniques and diversifica-
tion of diet would drastically reduce malnutrition.

Keywords: Anthropometric Indices of Preschool Children; Biochem-
ical and Dietary Pattern
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	 Micronutrient deficiencies (iron, iodine, vitamin A and zinc) are 
also major public health problems in developing countries, howev-
er, vitamins C, D and B-complex deficiencies have declined consid-
erably in recent decades. Iron and zinc deficiencies are common in 
children in developing countries and are a significant contributor to 
morbidity and mortality. Iron and zinc deficiencies are likely to oc-
cur in the same population. Iron and zinc are essential micronutrients 
for human growth, development, and maintenance of the immune 
system. Iron is needed for psychomotor development, maintenance 
of physical activity and work capacity, and resistance to infection. 
Zinc is needed for growth and for maintenance of immune function, 
which enhances both the prevention of and recovery from infectious 
diseases. Meat products are the best source of both iron and zinc. 
Consequently, iron and zinc deficiencies may coexist in populations 
that consume diets with insufficient amounts of animal products. The 
intake of these two micronutrients could be improved through dietary 
diversification, food fortification or supplementation. If iron and zinc 
are to be provided together, it is important to determine how they 
interact biologically. This is because they have chemically similar ab-
sorption and transport mechanisms, iron and zinc have been thought 
to compete for absorptive pathways [7-9].

	 Nutritional status, especially in children, has been widely and suc-
cessfully assessed by anthropometric measures in both developing 
and developed countries. Height and weight are the most commonly 
used measures, not only because they are rapid and inexpensive to ob-
tain, but also because they are easy to use. Once a child’s height and 
weight have been correctly measured and their age known, a clinician 
or researcher can assess the child’s growth and general nutritional 
status by using a standardized age- and sex-specific growth refer-
ence to calculate Height-For-Age Z-Scores (HAZ), Weight-For-Age 
Z-Scores (WAZ), Weight-For-Height Z-Scores (WHZ) and Body-
Mass-Index-For-Age Z-Scores (BMIZ).

	 In April 2006, the World Health Organization released new global 
child growth standards for infants and children up to the age of 5 
years. These new standards were developed in accordance with the 
idea that children, born in any region of the world and given an opti-
mum start in life, all have the potential to grow and develop to within 
the same range of height and weight for age. Child malnutrition is 
linked to poverty, low levels of education and poor access to health 
services.

	 Improved nutrition is assumed to be directly linked to expanded 
food production while increased income is a good proxy for improved 
nutrition. Growth disorders in children often go unrecognized, and 
therefore undiagnosed, for several reasons. Some infants and children 
are not routinely weighed and monitored at their regular health care 
visits. Some children see a health care professional only for acute care 
and may not be weighed at all. Measurements incorrectly taken, inac-
curately plotted, or not plotted at all may lead to erroneous interpre-
tation of growth patterns and unnecessary or missed referrals. Weight 
alone does not address linear growth and body shape but misses the 
opportunity to educate caregivers about a typical and normal pattern 
of growth.

	 Children aged less than 5 years are at high risk of iron and zinc 
deficiencies. Most children especially those from low-income family 
do not consume iron rich complementary foods by 6 months of age.

	 This is usually so because preschool children in developing coun-
tries and low socio economic status typically consume little meat or  

animal products, hence, iron and zinc deficiencies in this age group 
are common. Recently it has been reported that about 48% of the 
world’s population may be at risk of inadequate zinc intakes [10-63].

In addition, zinc deficiency is widespread in developing countries.

	 The nutritional status of children under five years of age is of par-
ticular concern since the early years of life are crucial for optimal 
growth and development. Their nutritional well-being reflects house-
hold, community and national investments in family health thereby 
contributing both directly and indirectly to overall country develop-
ment and in particular, development of human resource. However, 
most of the State Development programs (SDPs) in Kogi State do 
not have data on nutritional status of the under-fives in Ogugu, and 
these data are used in the definition of health and nutritional status for 
purposes of Programmed planning, implementation and evaluation. 
Based on this, a nutritional assessment to determine the nutritional 
status of children 2-5 years in Ogugu is required. The specific objec-
tives were to;

I.	 Assess the anthropometric indices of preschool children in Ogu-
gu using WHO child growth standard and NCHS/WHO reference 
values.

II.	Assess the biochemical status of preschool children in Ogugu.

III.	Assess the dietary pattern and factors affecting the nutritional sta-
tus of the preschool children in Ogugu.

Materials and methods
	 This study was a survey aimed at assessing the iron, zinc status 
and anthropometric indices of preschool children (2-5years) in Ogugu 
community of Olamaboro Local Government Area of Kogi State. Se-
lecting 240 as a sample size through multistage sampling techniques. 
This was carried out as follows; from the five villages that make up 
Ogugu, the five villages was used. In each of the villages, two clans 
will be selected, from each clan; two nursery schools will be random-
ly selected. The sampling frame from each school is used to calculate 
an interval for selecting 20 children. Sub sample of 30 pre-schoolers 
was randomly selected for a 3-day weighed food intake and biochem-
ical investigation.

Results and Discussion
	 The Age and Sex Distribution of the Children The distribution of 
respondents according to their age and sex as captured in the study 
area is presented in Table1.

Age Frequency Percentage (%) 

2 years 25 10.4

3years 61 25.4

4years 85 35.4

5years 69 28.8

Total 240 100

Sex

Male 131 54.6

Female 109 45.4

Total 240 100

Table 1: Age and sex distribution of the children.

Source: Field Survey, 2023
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	 Out of the 240-study population, 35.4% were 4 years, 25.4% and 
28.8% were 5 years and 3 years, respectively. Majority (54.6%) of the 
children were males and 45.4% were females.

	 The Frequency and Percentage Distribution of Children Exclu-
sively Breastfed and Duration of Exclusive Breastfeeding. The dis-
tribution of the respondent based on the exclusively breastfed and 
duration of exclusive breast feeding are captured in Table 2.

	 Seventy percent (70%) of the children were exclusively breastfed 
and 30% were not exclusively breastfed. Out of the 70% of the exclu-
sively breastfed preschoolers, 58.9% were exclusively breastfed for 
6 months. Others did exclusive breastfeeding for less than 6months. 
Number of children, size of household and Number of meals eaten 
daily. Table 3 shows the number of children, size of household and 
number of meals consumed daily.

	 About 28% of the respondents had 4 children, while 27.9%, 20.4% 
and 5% had 3, 2, and 1 child, respectively. Fifty-five percent (55%) 
of the households had between 6 to 10 people eating from the same 
pot. Twenty six percent (26%) had < 5 people and 18.8% had above 
10 people eating from the same pot. However, 36.3% of the children 
fed 3times daily and 31.3% fed 4times daily.

	 Anthropometric indices of the children. Table 4 shows the prev-
alence of anthropometric indices of the children according to WHO 
child growth standard and NCHS/WHO reference.

	 Majority of the children (87.2%, 95.4% and 72.1%) fell within 
the normal range in all the anthropometric indicators (W/H, W/A, 
and H/A), respectively. However, wasting (W/H) was more prevalent 
among the children. About 2% of the children had severe wasting 
and 9% moderate wasting. Majority of the children (89.2%, 91.7%, 
69.6%) fell within the normal region in all the anthropometric indi-
cators (W/H, W/A, and H/A) respectively using NCHS /WHO ref-
erence. However, all the children were not stunted. About 9% of the 
children were moderately wasted. While 0.8% of the children was 
found to be severely wasted. Weight for height status of the children 
by Sex. Table5 shows the weight for height status of the children by 
sex. Among the male children assessed.

	 Majority (84.6%) had normal weight for height while about 12.2% 
and 2.4% were moderate and severely wasted using WHO standard 
.Among the female children, majority (90.8%) had normal weight for 
height status while 6.1% and 2% were moderate and severely wasted 
respectively using WHO standard. However, based on NCHS refer-
ence, it was observed that majority (87.8%) of the male children had 
normal weight for height status while 9.9% and 1.5% were moderate-
ly and severely wasted. Among the female children, about 90% had 
normal weight for height status while 8.3% were moderately wast-
ed. No significant relationship (P>0.05) was observed between the 
weight for height status and sex of the children studied although the 
male children were found to be more wasted than the females. Height 
for Age Status of the Children by Sex. Table 6 shows the height for 
age status of the children by sex.

	 The male and female children assessed were tall (17.6% and 
14.7% respectively) and extremely tall (9.9% and 11.9% respectively) 
using the WHO standard while 71.6% of the males and 72.5% of the 
females had normal height for age status. However, using NCHS ref-
erence 71% and 67.9% of the male and female children respectively 
had normal height for age status. Furthermore, the result showed that 
sex did not significantly influence (P>0.05) the height for age status 
of the children studied.

	 Weight for Age Status of the Children by Sex. Table 7 shows the 
weight for age status of the children by sex.

	 It was found that majority of the female children assessed (96.3%) 
had normal weight for age status using WHO standard. None of the 
female was severely underweight but a few (0.9%) were moderately 
underweight. Males who were moderately underweight (1.5%) were 
more than those that were severely underweight (0.8%). Using NCHS 
reference, the male children assessed, showed majority (92.4%) had 
normal weight for age status than the female (90.8%). However, male 
children were more moderately (3.1%) and severely underweight 
(0.8%) than the female children. Furthermore, it was observed that 
males studied with both standards had equal numbers (2.3%) of over-
weight while none of the females was severely underweight. Sex also  

Research Item Frequency Percentage (%)

Breastfeeding

Exclusively breastfed 168 70

Not exclusively breastfed 72 30

Total 240 100

Duration of exclusive breastfeeding

1 month 2 1.2

2 months 2 1.2

3 months 24 14.3

4 months 26 15.5

5 months 15 8.9

6 months 99 58.9

Total 168 100

Table 2: Frequency and percentage distribution of children exclusively 
breastfed and duration of exclusive breast-feeding.

  Frequency Percentage (%)

Number of children

1 12 5

2 49 20.4

3 67 27.9

4 69 28.8

≥ 5 43 17.9

Total 240 100

Size of household

< 5 63 26.3

06-Oct 132 55

Above 10 45 18.8

Total 240 100

Number of meals/day

3 times 87 36.3

4 times 75 31.3

5 times 41 17.1

6 times 20 8.3

>6times 17 7.1

Total 240 100

Table 3: Frequency Distribution of the Number of Children, Size of 
Household and Number of Meals Consumed Daily.

Source: Field Survey, 2023
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WHO STANDARD NCHS REFERENCE

W/H W/A H/A W/H W/A H/A

F % F % F % F % F % F %

Severe 5 2.3 1 0.4 - - 2 0.8 1 0.4 - -

Moderate 21 9.6 3 1.3 2 0.8 22 9.2 7 2.9 - -

Normal 193 87.2 229 95.4 173 72.1 214 89.2 220 91.7 167 69.6

High 2 0.9 5 2.1 39 16.3 2 0.8 7 2.9 42 17.5

Extreme - - 2 0.8 26 10.8 - - 5 2.1 31 12.9

Total 221 100 240 100 240 100 240 100 240 100 240 100

Table 4: Prevalence of anthropometric indices of the children according to WHO child growth standard and NCHS/WHO reference.

W/H (Weight For Length) indicates wasting ,W/A (Weight For Age) indicates underweight H/A (Height For Age) indicates stunting

Weight-for-height Classification

WHO STANDARD NCHS REFERENCE

 Male Female Male Female

F % F % F % F %

Severely wasted 3 2.4 2 2 2 1.5 - -

Moderately wasted 15 12.2 6 6.1 13 9.9 9 8.3

Normal 104 84.6 89 90.8 114 87.8 98 90.8

Overweight 1 0.8 1 1 1 0.8 1 0.9

Obesity - - - - - - - -

Total 123 100 98 100 131 100 109 100

Table 5: Weight for height status of the children by sex.

X2 = 2.426, P = 0.489(Not significant) X2 = 1.923, P = 0.587 (NS)

Height-for-age Classification

WHO STANDARD NCHS REFERENCE

 Male Female Male Female

F  % F % F % F %

Severely stunted - - - - - - - -

Moderately stunted 1 0.8 1 0.9 - - - -

Normal 94 71.8 79 72.5 93 71 74 67.9

Tall 23 17.6 16 14.7 25 19.1 17 15.6

Extremely tall 13 9.9 13 11.9 13 9.9 18 16.5

Total 131 100 109 100 131 100 109 100

Table 6: Height for Age Status of the Children by Sex.

X2 = 0.545, P = 0.909 (Not significant)	 X2 = 2.496, P = 0.287(NS)

Weight-for-age Classification

WHO STANDARD NCHS REFERENCE

 Male Female Male Female

F % F  %  F % F %

Severe underweight 1 0.8 - - 1 0.8 - -

Moderate underweight 2 1.5 1 0.9 4 3.1 3 2.8

Normal 124 94.7 105 96.3 121 92.4 99 90.8

Overweight 3 2.3 2 1.8 3 2.3 4 3.7

Obese 1 0.8 1 0.9 2 1.5 3 2.8

Total 131 100 109 100 131 100 109 100

Table 7: Weight for Age Status of the Children by Sex.

X2 = 1.102, P = 0.894(Not significant) 	 X2 = 1.683, P = 0.794(NS)
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did not affect the weight for age status of the children significantly 
(P>0.05).

	 Weight for Height Status (W/H) of the Children by Age Group Ac-
cording to WHO Child Growth Standard. Table 8a shows the weight 
for height status (W/H) of the children by age group according to 
WHO child growth standard.

	 It was observed that in all age groups assessed majority of the chil-
dren (2yrs, 80%; 3yrs 88.3%; 4yrs 88.8%; 5yrs 87.5%) had normal 
weight for height status. However, there was a significant association 
(P<0.05) between age and weight for height of the children studied 
using the WHO standard.

	 Weight for Height Status (W/H) of the Children by Age Group us-
ing NCHS. Table 8b shows the weight for height status of the children 
by age group according to NCHS reference.

	 Majority of the children assessed in all age groups 2 years, 3 years, 
4 years and 5 years fell within the normal region (80%, 91.8%, 91.8%, 
and 87% respectively) of weight for height. There was no significant 
association (P>0.05) between age and weight for height status based 
on NCHS reference.

	 Height for Age Status of the Children by Age according to WHO 
Standard. Table 9a shows the height for age status of the children by 
age according to WHO standard.

	 It shows that among the children aged 2 years, 44% were ex-
tremely tall, 20% were tall while 36% had normal height for age. 
Among the children aged 3 years, 8.2% were extremely tall, 16.4% 
were tall while 73.8% and 1.6% were normal and moderately stunt-
ed respectively. Also, among the 4 years studied, 8.2% and 14.1% 
were extremely tall and tall respectively, while 76.5% and 1.2% were  

normal and moderately stunted respectively. Furthermore, among the 
children aged 5 years, majority (78.3%) fell within the normal range, 
while 17.4% and 4.3% were tall and extremely tall respectively. There 
was a significant association (P>0.05) between height for age status of 
the children studied based on WHO child growth standard.

	 Height for Age Status of the Children by Age Group according 
to NCHS Reference. Table 9b shows the height for age status of the 
children by age group according to NCHS reference.

	 It showed that in all the age groups assessed, 28% of the 2 years 
had normal height for age while 3 years, 4 years and 5 years were 
73.8%; 76.5% and 72.5% of normal height for age status. None of the 
children within the age group studied had low height for age rather a 
higher percentage (44%) among the 2 years were extremely tall and 
28% to be tall. 

	 Weight for Age Status of the Children by Age Group according to 
WHO Child Growth Standard. Table 10a shows the weight for age 
status of the children by age group according to WHO child growth 
standard.

	 It revealed that among the children aged 2years, majority (76%) 
had normal weight for age status, 4% were moderately underweight, 
and 16% were overweight while 4% were obese. Among the children 
aged 3years, 1.6% were obese and moderately underweight while 
majority (96.7%) had normal weight for age status. Also, among the 
children aged 4years (97.6%) had normal weight for age status, while 
1.2% were overweight and moderate underweight. Furthermore, 
98.6% of the children aged 5years were within normal weight for age  

W/H 
 2years 3years  4years  5years

F % F % F %  F %

Severely 
wasted

3 12 - - 1 1.3 1 1.8

Moderately 
wasted

1 4 7 11.7 8 10 5 8.9

Normal 20 80 53 88.3 70 88.8 49 87.5

Overweight 1 4 - - - - 1 1.8

Total 25 100 60 100 80 100 56 100

Table 8a: Weight for Height Status (W/H) of the Children by Age Group 
According to WHO Child Growth Standard.

X2 = 17.959, P = 0.036 (Significant)

W/H
 2years 3years  4years  5years

F % F % F %  F %

Severely wasted - - - - 1 1.2 1 1.4

Moderately 
wasted

4 16 5 8.2 6 7.1 7 10.1

Normal 20 80 56 91.8 78 91.8 60 87

Overweight 1 4 - - - - 1 1.4

Total 25 100 61 100 85 100 69 100

Table 8b: Weight for Height Status (W/H) of the Children by Age Group 
using NCHS.

X2 = 7.895, P = 0.545 (Not significant)

H/A
 2years 3years  4years  5years

F % F % F % F %

Severely stunted - - - - - - - -

Moderately 
stunted

- - 1 1.6 1 1.2 - -

Normal 9 36 45 73.8 65 76.5 54 78.3

Tall 5 20 10 16.4 12 14.1 12 17.4

Extremely tall 11 44 5 8.2 7 8.2 3 4.3

Total 25 100 61 100 85 100 69 100

Table 9a: Height for age status of the children by age according to WHO 
standard.

X2 = 36.007, P = 0.000 (Significant)

H/A
 2years 3years  4years  5years

F % F % F %  F %

Severely 
stunted

- - - - - - - -

Moderately 
stunted

- - - - - - - -

Normal 7 28 45 73.8 65 76.5 50 72.5

Tall 7 28 8 13.1 13 15.5 14 20.3

Extremely tall 11 44 8 13.3 7 8.3 4 7.2

Total 25 100 61 100 85 100 69 100

Table 9b: for Age Status of the Children by Age Group according to 
NCHS Reference.

X2 = 31.678, P = 0.000 (Significant)
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while 1.4% was severely underweight. Nevertheless, the weight for 
age status of the children was significantly influenced by age. 

	 Weight for Age Status of the Children Studied by Age Group ac-
cording to NCHS Reference. Table 10b shows the weight for age sta-
tus of the children by age group according to NCHS reference.

	 It revealed that among the children aged 2 years, majority (76%) 
had normal weight for age status, 4% were moderately underweight, 
and 8% were overweight while 12% were obese. Among the children 
aged 3 years, 1.6% was obese and 4.9% were moderately underweight 
while majority (93.4%) had normal weight for age status. Also, among 
the children aged 4 years (94.1%) had normal weight for age status, 
3.5% were moderately underweight while 1.2% were overweight and 
obese. Furthermore, 92.8% of the children aged 5 years were with-
in normal weight for age while 1.4% was severely underweight and 
5.8% were overweight. Nevertheless, the weight for age status of the 
children was significantly influenced by age using WHO standard. 

	 Figure1 shows the overall prevalence of underweight across dif-
ferent age groups (according to WHO child growth standard and 
NCHS/WHO reference). It revealed consistently higher estimates in 
all age groups by the NCHS reference, except in children of 2years 
and 5years of age. For children of all ages combined, the prevalence 
of underweight was 1.9 times higher, when NCHS reference rather 
than the WHO standards were used, with the absolute difference be-
ing 1.6%. Nevertheless, age group did not influence the prevalence of 
underweight significantly (P>0.05).

	 Figure 2 shows the overall prevalence of wasting across different 
age groups (according to WHO child growth standard and NCHS/
WHO reference). It revealed consistently higher estimates in all age 
groups by the WHO standard, except in children of 5years of age. 
For children of all ages combined, the prevalence of wasting was 1.2 
times higher, when the WHO standard rather than the NCHS refer-
ence were used, with the absolute difference being 1.8%.

	 Figure 3 shows the overall prevalence of stunting across different 
age groups (according to WHO child growth standard and NCHS/
WHO reference). It revealed consistently higher estimates in all age 
groups by the WHO standard. For children of all ages combined, the 
prevalence of stunting was higher, when the WHO standard was used 
while NCHS reference showed no prevalence of stunting.

	 Iron and zinc status of the preschool children. Table 11 shows the 
percentage and frequency distribution of the iron status of the pre-
school children. Equal number (40%) of the children had normal and 
high serum iron status, 66.7% had deficient percentage transferrin 
saturation. About 36% had normal total iron binding capacity while 
63.3% had high total iron binding capacity.

	 Table 12 shows the mean serum iron concentration, total iron 
binding capacity, iron status of male and female children in different 
age groups. The mean serum iron concentration of the female chil-
dren (42 mg/dl) were not significantly higher (P>0.05) than that of the 
males (40.62mg/dl). However, the sex of the children studied did not 
significantly influence (P<0.05) the iron status. More males (66.7%)  

W/A
 2years 3years  4years  5years

F % F % F %  F %

Severe under-
weight

- - - - - - 1 1.4

Moderate 
Underweight

1 4 1 1.6 1 1.2 - -

Normal 19 76 59 96.7 83 97.6 68 98.6

Overweight 4 16 - - 1 1.2 - -

Obese 1 4 1 1.6 - - - -

Total 25 100 61 100 85 100 69 100

Table 10a: Weight for Age Status of the Children by Age Group accord-
ing to WHO Child Growth Standard.

X2 = 37.097, P = 0.000(Significant)

 
 2years 3years  4years  5years

F % F % F %  F %

Severe under-
weight

- - - - - - 1 1.4

Moderate 
Underweight

1 4 3 4.9 3 3.5 - -

Normal 19 76 57 93.4 80 94.1 64 92.8

Overweight 2 8 - - 1 1.2 4 5.8

Obese 3 12 1 1.6 1 1.2 - -

Total 25 100 61 100 85 100 69 100

Table 10b: Weight for Age Status of the Children Studied by Age Group 
according to NCHS Reference.

X2 = 26.764, P = 0.008(Significant)

Figure1: prevalence of underweight (WAZ<-2) Among the Children in 
different age groups with sex combined.

Figure2: prevalence of Wasting (WHZ<-2) Among the Children in differ-
ent age groups with sex combined.

Figure3: prevalence of Stunting (HAZ<-2) Among the Children in differ-
ent age groups with sex combined.
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had deficient iron status than the females (33.3%). Moreover, 60% of 
the male children had normal %Tsat than the females (40%).

	 Table 13 shows the iron status of the children by age with sex 
combined. No significant difference (P>0.05) was found in the mean 
serum iron concentration of the different age groups studied. How-
ever, children in the age group of 5years had the highest serum iron 
concentration (48.75 mg/dl) while those in the age group of 3years 
had the least serum iron concentration (38.18mg/dl). About 50% of 
the children in the age group of 3years had normal iron status and 
high iron status respectively. Also 25%, 16.7% and 8.3% of the chil-
dren in the age groups of 4years, 2years and 5years respectively had 
normal iron status. However, the iron status of the children were not 
significantly associated (P>0.05) with age group. Nevertheless, 40% 
of the children aged 4years had normal %Tsat while a greater sample 
55% of the children aged 3years had deficient %Tsat. However, there 
was no significant difference between age and iron status.

	 Table 14 shows the iron status and the mean serum iron con-
centration of the male children by age group. It showed that male 
children in the age group 5years had the highest serum iron concen-
tration (46.25mg/dl), but it was not significantly different (P>0.05) 
from those of the other age groups. Male children aged 4years had the 
highest percentage (42.9%) with high iron status while children aged 
2years, 3years and 4years had normal iron status (33.3%). More so,  

50% of the children aged 4years had normal %Tsat. However, no sig-
nificant association (P>0.05) was identified between iron status and 
age group in the male children studied.

  Serum Iron TIBC
Transferrin Satu-

ration

Iron status F % F % F %

Deficient 6 20 - - 20 66.7

Satisfactory 
(Normal)

12 40 11 36.7 10 33.3

High 12 40 19 63.3 - -

Total 30 100 30 100 30 100

Table 11: Percentage and frequency distribution of the iron status of the 
preschool children.

Normal reference ranges:Serum iron = 60 - 170 µg/dl,Total Iron Binding 
Capacity (TIBC) = 240 - 400µg/dl,Transferrin saturation = 15 - 50%

 
Serum Iron 
(µg/dl)

Deficient
Iron status 
Normal 

High X2 (P-value)

Sex N Mean ± SD F % F % F %

0.475 (0.789)
Male 17 40.62 ± 30.52 4 66.7 6 50 7 58.3

Female 13 42.00 ± 26.86 2 33.3 6 50 5 41.7

Total 30 41.21 ± 28.51 6 100 12 100 12 100

TIBC

Male 17 426.12±45.04 - - 5 45.5 12 63.2

0.889(0.346)Female 13 415.46±53.89 - - 6 54.5 7 36.8

Total 30 421.46±53.89 - - 11 100 30 100

Percentage Saturation

Male 17 9.28 ± 6.59 11 55 6 60 - -

0.068(0.794)Female 13 9.62 ± 5.2 9 45 4 40 - -

Total 30 9.43 ± 5.93 20 100 10 100 - -

Table 12: The mean serum iron concentration, total iron binding capacity, 
iron status of male and female children in different age groups.

F = Frequency , % = Percentage

 
Serum Iron 
(µg/dl)

Deficient
Iron sta-
tus Nor-
mal 

High X2 (P- val-
ue)

Age N Mean ± SD F % F % F %

2years 3 42.17 ± 31.61 - - 2 16.7 1 8.3

1.815(0.936)

3years 14 38.18 ± 25.70 3 50 6 50 5 41.7

4years 9 42.28 ± 32.17 2 33.3 3 25 4 33.3

5years 4 48.75 ± 38.04 1 16.7 1 8.3 2 16.7

Total 30 41.22 ± 28.51 6 100 12 100 12 100

TIBC

2years 3 398.00±56.32 - - 2 18.2 1 5.3

5.359(0.147)

3years 14 409.29±43.32 - - 7 63.6 7 36.8

4years 9 444.78±36.45 - - 2 18.2 7 36.8

5years 4 429.50±77.36 - - - - 4 21.1

Total 30 421.50±48.48 - - 11 100 19 100

Percentage Saturation

2years 3 10.23 ± 6.45 2 10 1 10 - -

1.893(0.595)

3years 14 8.92 ± 5.30 11 55 3 30 - -

4years 9 9.41± 6.89 5 25 4 40 - -

5years 4 10.67 ± 7.74 2 10 2 20 - -

Total 30 9.43 ± 5.93 20 100 10 100 - -

Table 13: Iron status of the children by age with sex combined.

 
Serum Iron 

(µg/dl)
Deficient

Iron sta-
tus Nor-

mal 
High X2 (P- value)

Age N Mean ± SD F % F % F %

3.156(0.789)

2years 3 42.17 ± 31.61 - - 2 33.3 1 14.3

3years 5 38.10 ± 27.02 1 25 2 33.3 2 28.6

4years 7 40.14 ± 35.10 2 50 2 33.3 3 42.9

5years 2 46.25 ± 49.85 1 25 - - 1 14.3

Total 17 40.62 ± 30.52 4 100 6 100 7 100

TIBC

2years 3 398.0 ± 56.32 - - 2 40 1 8.3

3.880(0.275)

3years 5 420 ± 45.31 - - 2 40 3 25

4years 7 453.7 ± 25.54 - - 1 20 6 50

5years 2 387.0 ± 55.15 - - - - 2 16.7

Total 17 426.12±45.04 - - 5 100 12 100

Percentage Saturation

2years 3 10.23 ± 6.45 2 18.2 1 16.7 - -

0.882(0.830)

3years 5 8.69 ± 5.63 4 36.4 1 16.7 - -

4years 7 8.77 ± 7.57 4 36.4 3 50 - -

5years 2 11.15 ± 11.29 1 9.1 1 16.7 - -

Total 17 9.28 ± 6.59 11 100 6 100 - -

Table 14: Iron status and mean serum iron concentration of the male chil-
dren by age.

F = Frequency,% = Percentage
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	 Table 15 shows the iron status and the mean serum iron concentra-
tion of the female children by age group. It was observed that female 
children in the age group of 5years had the highest serum iron con-
centration (51.25mg/dl), but it was not significantly different (P>0.05) 
from those of the other age groups. Female children aged 3years had 
the highest percentage (60%) of children with high iron status while 
66.7% of children aged 3years had normal iron status and 16.7% from 
children of 4years and 5years respectively. More so, 77.8% of the 
children aged 3years had deficient %Tsat. However, no significant as-
sociation (P>0.05) was identified between iron status and age group 
in the female children studied.

	 Table 16 shows the matrix of correlations between iron assessment 
parameters, in children 2-5 years. The significant correlation between 
the parameters that assessed transferrinemia and the availability of 
iron for erythropoiesis demonstrates that this association was compat-
ible with the links in the metabolic chain that make up the iron cycle 
in the body. The direct relationship observed between serum iron and 
%Tsat is also obvious, though there was no inverse relationship with 
TIBC statistically. This finding is plausible since %Tsat is a parameter 
arrived at from the relationship between serum iron and TIBC.

	 Table 17 shows the percentage and frequency distribution of zinc 
status of the preschool children. It was observed that 63.3% of the 
preschool children had low serum zinc concentration (54.5mg/dl) be-
low the normal range of 65mg/dl while 36.7% had normal serum zinc 
concentration.

	 Table 18 shows the zinc status and mean serum zinc concentra-
tion of the children according to sex and age group. The mean serum 
zinc concentration of the female children (60.00mg/dl) were not sig-
nificantly higher (P>0.05) than that of the males (62.52mg/dl) even 
though they were below the mean value. However, the sex of the chil-
dren studied did not significantly influence (P<0.05) the zinc status.  

More males (63.6%) had normal zinc status than the females (36.4%). 
No significant difference (P>0.05) was found in the mean serum zinc 
concentration of the different age groups studied. However, children 
in the age group of 5years had the highest serum zinc concentration 
(61.43mg/dl) while those in the age group of 2years had the least 
serum zinc concentration (52.23mg/dl). About 45.5% of the children 
in the age group of 3years had normal zinc status. Also 27.3% of the 
children in the age 4years and 5years respectively had normal zinc 
status. However, the zinc status of the children were not significantly 
associated (P>0.05) with age group.

	 Table 19 shows the zinc status and mean serum zinc concentra-
tion of male children .The mean serum zinc concentration of the male 
children in the age group of 3years had the highest serum zinc con-
centration (67.41mg/dl), but it was not significantly different (P>0.05) 
from those of the other age groups. Male children aged 3years and  

 
Serum Iron 

(µg/dl)
Deficient

Iron 
status 

Normal 
High

X2 (P- 
value)

Age N Mean ± SD F % F % F %  

2years - - - - - - - -

1.107(0.893)

3years 9 38.22 ± 26.62 2 100 4 66.7 3 60

4years 2 49.75 ± 27.22 - - 1 16.7 1 20

5years 2 51.25 ± 42.78 - - 1 16.7 1 20

Total 13 42.00 ± 26.86 2 100 6 100 5 100

TIBC

2years - - - - - - - -

2.046(0.359)

3years 9 403.33±43.73 - - 5 83.3 4 57.1

4years 2  413.5±64.35 - - 1 16.7 1 14.3

5years 2  472.0±87.68 - - - - 2 28.6

Total 13 415.46±53.89 - - 6 100 7 100

percentage Saturation

2years - - - - - - - -

1.003(0.606)

3years 9 9.04 ± 5.45 7 77.8 2 50 - -

4years 2 11.66 ± 4.77 1 11.1 1 25 - -

5years 2 10.19 ± 7.17 1 11.1 1 25 - -

Total 13 9.62 ± 5.19 9 100 4 100 - -

Table 15: Iron status and mean serum iron concentration of the female 
children by age.

  S.I TIBC %T Sat

S.I
P- value - 0.694** 0.991

r - value - 0 0

TIBC
P - value 0.649** - 0.561**

r - value 0 - 0.001

%T Sat
P - value 0.991** 0.561** -

r -values 0 0.001 -

Table 16: Matrix of correlations between iron assessment parameters, in 
children 2-5 years old.

**Correlation is significant at the 0.01 level ,TIBC - Total Iron Binding 
Capacity ,%TSat- percentage transferrin saturation

 
Serum Zinc Status

F %

Deficient 19 63.3

Normal 11 36.7

High - -

Total 30 100

Table 17: Percentage and frequency distribution of serum zinc status of 
the preschool children.

Normal serum zinc level = 65mg/dl,F = Frequency,% = Percentage

 

Serum Zinc 
(mg/dl)

Zinc Status

X2 (P- value)
Deficient Normal

Sex N Mean ± SD F % F %

Male 17 62.52 ± 11.72 10 52.6 7 63.6

0.344 (0.558)Female 13 60.00 ± 11.72 9 47.4 4 36.4

Total 30 61.42 ± 11.59 19 100 11 100

Age

2 years 3  52.23 ± 9.01 3 15.8 - -

4.316 (0.229)

3 years 14 61.13 ± 13.58 9 47.4 5 45.5

4 years 9  62.79 ± 9.49 6 31.6 3 27.3

5 years 4  66.33 ± 9.05 1 5.3 3 27.3

Total 30 61.43 ± 11.59 19 100 11 100

Table 18: Zinc status and serum zinc concentration of the children by sex 
and age group.
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4years had the highest percentage (42.9%) of children with normal 
zinc status. However, no significant association (P>0.05) was identi-
fied between zinc status, and age group in the male children studied.

	 Table 20 shows the zinc status and mean serum zinc concentration 
of the female children with different age groups. The mean serum 
zinc concentration of the female children in the age group of 5years 
had the highest serum zinc concentration (70.75mg/dl), but it was not 
significantly different (P>0.05) from those of the other age groups. 
Female children aged 2 years had the highest percentage (77.8%) of 
children with deficient zinc status. However, there is a significant as-
sociation (P<0.05) between zinc status, and age group in the female 
children studied.

	 Dietary pattern and factors affecting the nutritional status of the 
children.

	 Mean energy and nutrient intake of the 2-5year old children 
compared with FAO/WHO requirement value. It was observed that 
2-5years old children took between 82.13% and 117.18% of their 
energy requirement daily. It showed that children within the 3 years 
group had 117.18% of their energy requirement while those of 2 
years, 4 years and 5years had 112.06%, 82.13% and 105.93% respec-
tively. The percentage intake of requirement for protein ranged be-
tween 81.77% and 105.4%. The 3 years group had the highest daily 
intake 105.4% while the 5 years group had the least (81.77%) protein 
daily intake.

	 Among the minerals studied, calcium intake ranged between 
37.4% and 59.33%, iron intake ranged between 80% and 143.29% 
while zinc daily intake were all above the requirement. It ranges be-
tween 120.36% and 155.54%. The vitamin intake studied showed that 
the intake of vitamin A studied showed that the intake of vitamin A 
and ascorbic acid showed high percentage of daily intake. For vita-
min A the daily intake ranged between 157.39% and 193.41% while  

that of ascorbic acid ranged between 99% and 186.75%. The daily 
percentage intake of thiamine, riboflavin and niacin were all below 
the requirement values for their age ranges except for the pre-school-
ers within the 3 years group had thiamine intake (102%) above the 
requirement. Thiamine ranged between 65.71% and 102%, riboflavin 
ranged between 23.64% and 36.25% while niacin ranged between 
39.2% and 73.04% of their daily intake requirement.

	 Table 21 shows factors that could affect the nutritional status of 
the children assessed. The factors below were highly correlated to the 
nutritional status of the children. The factors which were identified to 
significantly influence (P<0.05) the nutritional status of the children 
were meals eaten per day. It significantly influenced wasting and un-
derweight in these pre-school children.

Conclusion and Recommendations

	 The use of weight for height, weight for age and height for age as 
indicators of nutritional status revealed that there still exist malnutri-
tion and its associated problems in Ogugu town of Olamaboro Local 
Government Area of Kogi state. The high prevalence of under-nutri-
tion and micro-nutrient deficiencies in Ogugu suggests that malnutri-
tion is a very serious problem in this rural subset of the population. 
Factors like meals eaten per day, occupation, educational level with 
some environmental and biological factors affected the overall nutri-
tional status of the children.

	 Therefore, a combined effort by the government, non-governmen-
tal organizations and the community at large is of ultimate importance 
in reducing the effects of under nutrition and micro-nutrient deficien-
cies in this area. In addition, there is need for more nutrition education 
programmes to enlighten people on the importance of iron and zinc in 
human nutrition. Nutrition surveillance needs to be done continually 
and information about the nutritional status of the population gathered 
regularly to help in proper targeting and timely interventions for other 
future projects. Based on these, the study recommend the following: 

 

Serum Zinc 
(mg/dl)

Zinc Status
X2 (P- value)

Deficient Normal

Age N Mean ± SD F % F %

2.904 (0.407)

2 years 3 52.23 ± 9.01 3 30 - -

3 years 5 67.41 ± 14.05 2 20 3 42.9

4 years 7 63.61 ± 10.71 4 40 3 42.9

5 years 2 61.90 ± 10.61 1 10 1 14.3

Total 17 62.52 ± 11.72 10 100 7 100

Table 19: Zinc status and mean serum zinc concentration of the male chil-
dren with different age groups.

 

Serum (mg/
dl)

Zinc Status
X2 (P- value)

Deficient Normal

Age N Mean ± SD F % F %

5.698 (0.058)

2 years - - - - - - -

3 years 9 57.63 ± 12.75 7 77.8 2 50

4 years 2  59.90 ± 3.25 2 22.2 - -

5 years 2  70.75 ± 7.42 - - 2 50

Table 20: Zinc status and mean serum zinc concentration of the female 
children with different age groups.

Variables/factors

Nutri-
tional 
status

Marital 
status

Household 
Income per 

month

Meals eaten 
per day

Occupa-
tion of 

mothers

Educational 
level of 
mothers

Wasting          

r - value -0.002 -0.03 0.168 0.003 0.039

P -value 0.971 0.652 0.012 0.966 0.568

S/NS NS NS S NS NS

Stunting

r- value 0.018 -0.013 0.022 0.018 0.082

P- value 0.785 0.846 0.739 0.785 0.205

S/NS NS NS NS NS NS

Underweight

r- value -0.003 0.446 0.212 -0.003 0.117

P-value 0.959 -0.022 0.001 0.959 0.071

S/NS NS NS S NS NS

Table 21: Factors influencing the nutritional status of the children.

Correlation is significant at the 0.05level,NS-Not significant,S - Signifi-
cant
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I.	 There is need to switch to the more robustly constructed and up-to-
date WHO standard for assessing nutritional status of pre-school 
children. Otherwise, a significant proportion of wasted and stunt-
ed children who are at risk of excessive morbidity and mortality 
would be missed.

II.	There is need for more nutrition education programmes to enlight-
en people on the place of zinc and iron in human nutrition.

III.	There should be sponsorship for more research like this to be done 
in other areas using the same and population groups.

IV.	There should be more government/non-governmental organization 
sponsored research, to be conducted from time to time, on mineral 
and vitamin composition of our local foods and soils especially for 
zinc. Deficiency of this essential trace element has been discov-
ered that appropriate enrichment of soil with the concerned miner-
al if done will ensure their presence in our local diet.
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