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ABSTRACT 
 

The study was undertaken to assess the zinc status of under-five children in Imo State. A cross-
sectional survey method was used for data collection .The sample was randomly selected to cover the 
three geopolitical zones in Imo State. Nine local government areas (LGA), three from each geo- 
political zone, were selected from where the samples were drawn. A total of four hundred (400) under-
five children were selected by purposive sampling method. Two hundred were from the urban and two 
hundred from the rural locations. Height, weight, and mid-upper arm circumferences of the children 
were measured. Dietary intake for 20% of the sub sample using a three day food record method was 
adopted. Food samples were analyzed for proximate composition. Blood samples for determination of 
zinc levels were obtained by vein puncture. Structured and validated questionnaire was administered to 
elicit information related to socio-economic status of the parents and health status of the children. Zinc 
deficiency was 41.5%.Dietary zinc intakes were above recommended intake. Zinc deficiency (41.5%) 
among the children were significantly related to occupation of parents, types of mosquito protection, 
the child’s appearance and size, and sleepiness, weakness and tiredness. Based on these observations 
high premium for nutrition of mothers is imperative for nutritionists. 
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INTRODUCTION 
 

Zinc is an essential nutrient for human health. It has numerous structural and biochemical functions. The micro-
nutrient, zinc has gained prominence since the 1960’s (Black, 2003). Zinc is very essential in many enzyme actions. It 
plays an important role in growth. Dietary zinc deficiency is very prevalent in the developing world; it affects nearly two 
billion people where mainly cereals are consumed by the population (Prasad, 2003). The best sources of zinc are animal 
foods. Phytates chelate zinc and make zinc available to the body. The deficiencies are very common. They affect many 
people in the population (Prasad, 2003) especially infants and young children more than others. It causes as much as 
800,000 child deaths per year (Black, 2003; ZICG, 1999; Sazawal et al, 2001; WHO report, 2002; Ezzati et al, 2002). 
Deficiency of zinc causes growth retardation, skin changes, and also mental lethargy (Onimawo, 2004).  
Zinc is an important micronutrient that affects both non-specific and specific immune function at a variety of levels 
(IZiNCG, 2004). Zinc deficiency increases the risk of morbidity because the immune system is adversely affected. With 
iron deficiency anaemia, the risk of lead poisoning in any child exposed to high lead levels is increased. Iron deficient 
humans have altered hormonal production and metabolism, including neurotransmitter and thyroidal hormones that are 
associated with neurological, muscular and temperature regulatory alteration.  

In developing countries, about one-third of the children less than five years of age are short and underweight for 
their ages (Weigley et al, 2003). Under nutrition is at the heart of the problem. To grow, the children need to consume 
adequate amounts of energy, protein, calcium, iron, zinc and other nutrients. Failure to provide the extra nutrients 
precipitates deficiency of essential micronutrients prevalent among children in developing countries, including Nigeria.  
Under nourished under-fives are unable to learn and this is carried to adult life. The most devastating to under-fives is 
micro nutrient deficiencies of iron and zinc these combined can cause impaired growth, impaired mental development 
and learning capacity (WHO, 2007). The brain, central nervous system and immune systems are all affected when the 
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under-fives are iron and zinc deficient (Fredrickson,2000). Other effects include stunting, wasting and underweight 
which have been documented severally (Schrimpton, 1992; Caulfield et al, 2006; Ibe, 2002)  

Despite various studies, researches and volumes of literature related to under-fives nutrition and effects of 
deficiency, the question is whether or not the situation is better today than ten years ago? Has nutritional status improved 
for under-fives? Are they not still zinc deficient? To determine the state of under-five children in relation to the above 
factors, this study focused on assessment of zinc status of under-5 children in Imo State, Nigeria. 
 

MATERIALS AND METHODS 
 

This study was done in Imo State, Nigeria. It involved Socio-economic characteristics of parents of children under 
5 years of age. Health status of mothers during pregnancy, health status of under-five children, breastfeeding/ weaning 
practices, dietary habits, and sanitary parameters were investigated.  
Anthropometric measurements of under-5s were taken: Weight (in kilogrammes), Height (in centimetres), Mid-upper 
arm circumference (in centimetres.)  
Biochemical assessments were done with 2ml blood specimens which were collected to test for the Zinc levels.  

Food records which involved weighing of actual foods consumed by under-fives for three consecutive days, including 
one day weekend were taken. The samples of meals consumed were analyzed in the laboratory to find out their contents of 
energy (kilocalories), protein (grammes), fat (grammes), carbohydrate (grammes), and zinc (mg) The Ethical committee, 
Federal Medical Centre, Owerri granted the permission to use human subjects as sample for this study. The Local 
Government Chairpersons of the randomly selected LGAs were visited to intimate them of the research and its purposes.  
In all 200 urban and 200 rural under-fives were included in the sample. The 400 were used for anthropometric and 
biochemical investigations – for zinc status from blood samples. .A sub-sample of under-fives (20% of sample) was used 
for dietary study. These were selected by picking, after assigning identification numbers to the children sampled from 
each of the urban and rural areas. 40 were randomly selected from rural area and 40 from urban area.  

A structured questionnaire designed to collect information on the nutrition knowledge, socio-economic status, 
health conditions during pregnancy, health conditions, and feeding habits of the children was used. The questionnaire 
was used to interview mothers on set days in the different locations. The literate mothers completed the questionnaire 
which was collected the same day  

Heights, weights and mid upper arm circumference measurements were taken on the children according to the 
standard procedures outlined by Cogill (2003).  

These were analyzed using the Epi info standards to get the children into the three indices underweight, stunted and 
wasted.  

Food record method (Chevassus-Agnes, 1999) was employed, in which three-days food intakes were weighed for the 
20% sub sample. The cooked food was weighed before consumption and the weight of the actual food consumed was 
recorded. This was done for three days including one-day weekend. The digested samples were used for proximate analysis 
for moisture, fat, protein, ash, available carbohydrate, zinc (AOAC, 1990, AOAC 1980). After the analysis using 100g of 
food samples, the values were used to calculate the nutrient intake of each of the under-fives included in the sub-samples.  
Chemical analysis of local dishes that were not found in food composition tables were done. Samples of the foods 
consumed by the under-fives were collected, wrapped in cellophane bags, and kept in coolers with ice packs, and then 
sent to Federal University of Technology, Owerri (FUTO) laboratory for storage in deep freezers (-200) till they were 
analyzed to get the nutrient contents required as above.  

All nutrients were determined in triplicate. Ascorbic acid, iron, zinc and nitrogen contents were determined using 
the standard by Association of Analytical Chemists (AOAC, 1980)  

Statistical analyses were carried out using the Statistical Package for Social Sciences (SPSS/PC) version 13. Data were 
presented as means, standard deviations (S.D) and percentiles. Student’s T – test, and analysis of variance (ANOVA) were 
determined for the variables. Pearson’s correlation, stepwise linear multiple regression analyses were carried out to evaluate the 
association of food and nutrient intake and other parameters with zinc status. The level of significance was taken as P< 0.05. 
 

RESULTS AND DISCUSSION 
Table 1: Nutrient intake of subjects 

Location Sex 
Nutrients  General  

Mean ± SD  
Rural  

Mean ± SD  
Urban  

Mean ± SD  
Male  

Mean ± SD  
Female  

Mean ± SD  
Energy (kcal/g)  950.23±237.7  924.0±41.20  976.45±301.2  173.81±261.8   928.9±114.13   

Protein (%)  21.4 ± 9.7  19.9 ± 4.0  22.89 ± 13.0  22.34 ± 9.6  26.6 ± 9.78  
Fat (%)  31.22 ± 8.5  31.69 ± 8.0  30.75 ± 9  31.06± 8.74  31.37 ± 8.31  

Carbohydrate (%)  145.91 ± 38.7  139.8 ± 28.0  152.03 ± 97.8  151.33±43.65  141.01±33.38  
Dietary Iron (mg/l)  25.00 ± 9.0  13.77 ± 9.6  26.22 ± 8.3  25.85 ± 8.76 24.68 ± 9.37  
Dietary Zinc(mg/l)  18.52 ± 10.3  18.87 ± 11.4  18.16 ± 9.1  19.20 ± 8.91  17.89 ± 11.45  
Dietary Vitamin C  9.66 ± 7.2  7.79 ± 11.50  11.54 ± 8.8 9.68 ± 7.65 9.65 ± 7.65 
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Table 1 shows the mean intakes of the nutrients in the meals consumed by the subjects by location and sex. Apart from 
dietary zinc and fats that were equal in urban and rural communities, all the other nutrients were lower in rural than 
urban. Comparing the sexes, the consumption was almost equal for all nutrients.  
The mean plasma zinc was 72.28g/l from the study population.  
 
Fig. 1 shows the plasma zinc levels of the under-five age children in the study. Using the plasma zinc to assess zinc 
deficiency at 65g/dl WHO cutoff point, 58.5 % of the children had normal zinc levels and 41.5% had low zinc levels. 
 

 
Fig. 1: Zinc levels of under-fives 

 
High prevalence of zinc deficiency was observed by several researchers. It is known that high rates of iron-

deficiency anaemia in a region indicated a risk of zinc deficiency in the same region (GAIN, 2007; MI, 2007). These 
reported that about 2 billion people had zinc deficiency. Zinc deficiency affects an estimated 68% of the population in 
Sub-Saharan Africa. The prevalence was high in Egypt (EDHS, 2000).  

Comparing the urban and rural populations, 48.0% of the children in rural areas had zinc deficiency (Fig. 2b) and 
35.0% were zinc deficient in urban areas (Fig. 2a). The prevalence of zinc deficiency, however, was significantly higher 
(r = 0.132, p<0.01) in rural children.. This result was still higher than what was observed in the previous work (21.0%) in 
Nigeria (NFCS, 2001-2003). 
 

 
 
 

Fig. 2(a): Levels of zinc by location – Urban 
 

 
 
 

Fig. 2(b): Levels of zinc by location – Rural 
 

 
It was found that zinc deficiency affected some age groups more than others in both urban and rural areas. The 36-

47 and 48-60 age grades were more zinc deficient (39% and 38.4% ) than 12-23 and 24-35 age grades that were 44.1% 
and 50.8%, respectively. 

453 



Onyemaobi and Onimawo, 2011 

 

 

 
Table 2: Plasma zinc level by age group and location 

Parameter 
Age group 

 General 
n=400 

Frequency (%) 

Location 
Urban 

Frequency (%) 

Rural 
Frequency 

(%) 
12-23  Normal 

 Low  
33(55.9) 
26(44.1) 

21(48.8) 
22(51.2) 

12(75.0) 
4(15.0) 

24-35  Normal 
 Low 

32(49.2) 
33(50.8) 

20(52.6) 
18(47.4) 

12(44.4) 
15(55.6) 

36-47  Normal 
 Low 

60(60.0) 
39(39.0) 

24(58.5) 
17(41.5) 

36(62.1) 
22(37.9) 

48-59  Normal 
 Low 

109(61.6) 
68(38.4) 

 

39(50.0) 
39(50.0) 

 

70(70.7) 
29(29.3) 

 
 Total 400(100) 200 (100) 200(100) 

 
The lowest level of plasma zinc was that of the 48-60 months (38.4%) age group, followed by the 36-47 age group 

(39.0%) There was marked difference in plasma zinc between urban and rural areas. The lowest overall was that of the 
rural 12-23 age grade (25.0%) followed by the rural 48-60 age grade (29.5%) and the 36-47 age group (37.9%).  
 
Influence of socio-economic and health conditions on zinc status of children.  

Some of the variables, using the answered questionnaire, were significantly correlated with the zinc status of the 
children (Table 3) 
 
Table 3: Socio-economic and health conditions related to zinc status in the children. 

Variables Pearson’s coefficient 

Occupation of parents -0.102 (p=0.042 ) 
Type of mosquito protection -0.137 (p = 0.016) 
Are you satisfied with child’s 
appearance 

0.197 (p = 0.000) 

Are you satisfied with child’s size 0.108 (p = 0.031) 
Does he/she feel sleepy, weak or tired -0.134 (p = 0.007) 

 
The variables that had correlation with anaemia and iron were true for zinc. The variables that correlated highly 

with zinc status were occupation of parents, type of mosquito protection, child’s size, appearance, feeling weak, sleepy, 
and tired.  
 
Conclusion 
 

Zinc deficiency affected more children (48.0%) in rural communities and only 35.0% in urban areas. Zinc 
deficiency was not precipitated by helminthic infections rather malaria parasites (86.3%). The children with elevated C-
reactive protein levels were more zinc deficient (90.4%) than those with normal levels (9.6%). 5. Zinc intakes of the 
children were higher than those of WHO cut-off figures. Cereals, legumes, and vegetables were major sources of zinc 
and the bulk of the food taken in Imo State. These foods that contributed more than 70% of zinc intakes had low bio 
availability..  
The prevalence of stunting, wasting and underweight were less in this work as against previous ones in Nigeria..  
The educational level of mothers, sanitary practices, breast feeding, and complementary foods, their timing and use, 
diarrhoeal illnesses and treatment, worm infestations and malaria among others were the socioeconomic variables that 
influenced zinc deficiency of under-fives in Imo State. The children being weak, tired, and sleepy were strong predictors 
for zinc deficiency.. 
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