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Abstract 

Background: Zinc deficiency is believed to be widespread especially in low income countries like Nigeria. However, the exact 

burden of this problem among school children is not known. This study therefore aims to determine the prevalence of zinc 

deficiency among school children in a rural setting in North-central Nigeria as well as identifying possible contributing factors. 

Methods: A cross-sectional descriptive study of 363 subjects selected from 10 out of 85 schools was carried out between Oct 

2012 and Mar 2013. Data on demographic, nutritional, physical and biochemical parameters were collected and analysed using 

SPSS version 17.0. Serum zinc was assayed by flame Atomic Absorption Spectrophotometry. [1]. Results: Ninety-nine percent 

of the subjects were zinc deficient. The subjects from the lower socio-economic class had significantly lower mean serum zinc 

levels compared with those from the middle and upper class, P = 0.003. In about 79% of the subjects, the staple food is from 

unrefined maize. Conclusion: The prevalence of zinc deficiency is very high among the subjects and inadequate dietary zinc 

intake is a major contributing factor.  
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1. Introduction 

Zinc is one of the trace elements important in human 

nutrition and metabolism, participating in all major 

biochemical pathways and playing multiple roles in the 

perpetuation of genetic material. [1] 

Zinc is found in a variety of foods. The bioavailability of 

zinc from foods of animal source is higher than those from 

plant sources. [2] 

About 45% of the world populations live in countries with 

a high risk of zinc deficiency. [3] The prevalence of zinc 

deficiency in Sub-Saharan Africa is 50%. [4] According to 

the 2001-2003 Nigeria Food Consumption and Nutrition 

Survey, the national prevalence of zinc deficiency among 

under-fives was 21%. [5] There is no corresponding figure 

for school-aged children in the country, though studies 

among school children 5-13 years of age from Lagos and 

Nasarawa States put the prevalence of zinc deficiency at 21% 

and 43% respectively. [6, 7] 

Major contributors to zinc deficiency among different 

populations include inadequate dietary zinc intake, poor 

utilisation, increased requirement, increased losses and mal-

absorption. [8-10] 

This study was aimed at determining the prevalence of 

zinc deficiency and possible contributing factors among 

school children in a rural setting in Plateau State, North-

central Nigeria.  

2. Materials and Method 

This was a cross-sectional descriptive study of primary 

school children between the ages of 6-12 years in Jos East 

Local Government Area of Plateau State, North-central 

Nigeria. A multistage random sampling technique was used 

in the selection of subjects, parental consent form was 

obtained.  

A semi-structured interviewer administered questionnaire 

was used to obtain information on pupils’ biodata, nutritional 

and medical history as well as parents’ occupation and 
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educational level. The parents’ socio-economic status (SES) 

was derived from occupation and educational level using the 

Olusanya index scoring method. [11] The height and weight 

of the subjects were measured using standard procedure. 

Height was measured with a portable stadiometer to the 

nearest 0.1 cm while weight was measured to the nearest 0.1 

kg using an electronic Tanita body fat monitor/scale (BF-

662W, Tanita Corporation, Japan). Body mass index (BMI) 

was calculated using the formula; BMI= weight in kg/height 

in m
2
. The weight-for-age and height-for-age Z-scores for 

each subject was generated using the 2000 Centre for Disease 

Control/World Health Organization (CDC/WHO) growth 

chart. 

Five millilitre of non-fasting venous blood was collected 

from each subject for serum zinc and albumin analysis. Zinc 

was analysed with Flame Atomic Absorption 

Spectrophotometer (FAAS) and albumin also by 

spectrophotometry using the Bromocresol green method. 

Data collected was analysed using SPSS version 17.0 

software. Means of continuous variables were compared 

using the Student t-test while Chi-square test was used for 

categorical variables. P-value was set at <0.05 for 

significance. 

3. Ethical Approval 

Approval for the study was obtained from the Jos 

University Teaching Hospital Ethical Committee, Jos East 

Local Government Education Authority and the Heads of the 

various schools. 

4. Results 

A total of 363 subjects were enrolled for the study. One 

hundred and eighty-eight (51.8%) were male while one 

hundred and seventy-five (48.2%) were female giving a male 

to female ratio of 1.1:1.0. The mean age of the subjects was 

9.5± 1.8 years. 

The mean serum zinc concentration among the subjects 

was 22.4±10.8 µg/dl while mean serum albumin was 

35.8±2.5 g/l as shown in Table I. The prevalence of zinc 

deficiency among the subjects was 99.2% using cut-off for 

low serum zinc value of 65µg/dl. [12] Low serum albumin 

was found in 33.5% of the subjects based on cut-off value of 

35 g/l. [13] This is shown in Table II. 

Table I. Serum Zinc and Albumin concentration of subjects. 

Variables Gender 
     

 
Male Female Total t-test P 95% C. I. 

Serum Zinc (µg/dl) 22.8±11.0(3,73) 22.0±10.5(8,63) 22.4±10.8 0.732 0.465 -1.4, 3.1 

Albumin (g/dl) 35.6±2.5(25,42) 35.9±2.4(29,42) 35.8±2.5 1.015 0.311 -0.8, 0-2 

 

Table II. Prevalence of zinc deficiency among the subjects. 

Variables Frequency Percentage (%) 

Serum zinc status 
 

Low 358 99.2 

Normal 3 0.8 

Total 361 100 

Serum albumin status 
 

Low 121 33.5 

Normal 240 66.5 

Total 361 100 

Subjects from the lower socioeconomic class were in the 

majority (69.5%). And they have significantly lower mean 

serum zinc concentration than those from the middle and 

upper classes, p= 0.003.Tables III and IV. 

Table III. Socio-economic characteristics of subjects. 

Variable Frequency Percentage (%) 

Socio-economic status* 

Lower 242 69.5 

Middle 95 27.3 

Upper 11 3.2 

Total 348 100 

*X2 = 34.72, p = <0.001. The X2 is for the trend. 

Table IV. Relationship between serum zinc level and the socio-economic 

status of subjects. 

Socioeconomic status Mean±SD F-ratio P-value 

Lower 14.9±2.7 5.985 0.003 

Middle 20.3±9.2 
  

Upper 23.4±11.1 
 

Data are in mean ± standard deviation in µg/dl. F-ratio is for the trend. 

The staple food of the subjects was porridge made from 

unrefined maize flour called “gotai” in the local dialect. Next 

to it is another maize meal called “tuwo” which is usually 

eaten with okra soup. Figure 1 depicts the commonly eaten 

foods among the subjects. 

 

Figure 1. Percentage distribution of foods most commonly eaten by subjects. 
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5. Discussion 

This study showed a very high prevalence of zinc 

deficiency among the subjects. It is higher than the 20% 

prevalence rate set by the International Zinc Nutrition 

Consultative Group as indicator of zinc deficiency risk of 

public health importance. [2] This is worrisome considering 

the documented negative effect of low zinc on memory, 

neuropsychological performance as well as academic 

achievement of school children. [14, 15] The high prevalence 

is in consonance with findings from other studies among 

school children across the globe, [7, 16-20] though that of the 

present study is much higher. The plausible explanation for 

this observation could be multifactorial. First is the dietary 

pattern of the subjects, which showed that their predominant 

food is from maize. Maize is a cereal that is high in phytate 

content but low in zinc. And phytate is a potent inhibitor of 

zinc absorption. The result is low dietary intake and poor 

bioavailability of zinc. The rural setting of this study could 

also be a factor as it has been documented that prevalence of 

zinc deficiency tends to be higher in rural areas. [21-23] 

Albumin is a major transport protein for zinc and the fact that 

majority of the subjects had serum albumin level within the 

normal range means that their zinc deficiency is most 

probably due to inadequate dietary intake. 

The socio-economic status (SES) of the subjects had an 

effect on their serum zinc level as those from the lower SES 

had significantly lower serum zinc than their counter-parts 

from the middle and higher SES. This is in agreement with 

the findings of Tanzer et al. from Turkey but differs from that 

of Takyi in Ghana which found no such relationship. 

6. Conclusion 

The prevalence of zinc deficiency is very high among the 

study subjects with inadequate dietary zinc intake as a major 

contributing factor. Being from a lower socio-economic class 

also tend to contribute to deficiency state. There is an urgent 

need to encourage food diversification at the community 

level, zinc supplementation/fortifications of common foods 

and provision of at least one meal to school children while in 

school as ways to help change the tide. 
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