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Abstract:   

Background: Selenium is of fundamental importance to health, being an essential trace element involved in many 

immunological, endocrine, and antioxidant pathways. Its deficiency is associated with growth failure, poor immune function, 

cognitive decline and increased risk of morbidity and mortality especially among school aged children. 

The study aims at determining the serum level of selenium among primary school pupils in Ogbomoso North Local Government 

Area and its correlations with their socioeconomic characteristics and the anthropometric indices. 

Method: Children aged 6 to 12 years old were recruited from registered public and private primary schools. A semi-structured 

questionnaire designed for the study was used to obtain relevant data. Serum selenium levels was estimated using Human 

Selenium Binding Protein. Chi-square test of independence was used to examine the association between selenium levels and 

each of socio-demographic variables and anthropometric indices while Pearson moment correlation was used to determine the 

correlation between selenium levels and socio-demographic characteristics and anthropometric indices of the study population.   

Results: The mean age of the subjects was 8.35 ± 1.61 years. Majority (86.7%) of the subjects were from middle and high socio-

economic classes. The prevalence of stunting, underweight, overweight and obesity was found to be 8.8%, 4.3%, 1.8% and 2.0% 

respectively. The mean serum selenium concentration was 0.51 ± 0.30ng/ml while mean serum albumin was 40.4 ± 8.13 g/l. 

Selenium deficiency was 36.5% and low serum protein and albumin was found in 15.1% and 27% of the study population 

respectively. 

Serum selenium level was significantly associated with age, family size and gender. There was a negative correlation between 

age group, family size and serum selenium levels while a positive correlation exist between socio-economic class and selenium 

levels. Weight-for age and height-for-age has a positive correlation with selenium levels while stunting and selenium levels were 

negatively correlated. 

Conclusion: Prevalence of selenium deficiency is high among subjects and it is an important public health challenge in the 

country. Socio-demographic characteristics like age, family size, gender and socio-economic class are significantly associated 

with selenium status of the school children. Selenium deficiency was significantly related to the nutritional status of the study 

population. 
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1. Introduction 

 Micronutrients are essential components of a high-quality diet and have profound impact on health. They are 
required in minute quantities1 but are essential building blocks for healthy brains and bones. The deficiency of 
micronutrients is often referred to as hidden hunger.2 These deficiencies develop over time and their devastating impacts 
are usually not seen until irreversible damage is done. Primary school period is a dynamic age of physical growth as well 
as mental development of the child3,4 hence poor nutrition, including micronutrient deficiency, at this age will negatively 
affect the overall development of the child and the community as a whole. 
 Deficiencies of some trace elements like zinc, selenium and iodine, are important public health challenge in 
developing countries like Nigeria1 due to inadequate nutritional supply or inefficient utilization as a result of parasitic 
infestation.5 Excessive intake of these trace elements is uncommon except in environmental exposure or supplement 
overuse.1Both zinc and selenium are potent antioxidants involved in cellular defense against free radicals.6 Their 
deficiencies can affect all age groups, but young children are most at risk, particularly in the developing world,7resulting in 
disease states like diarrhea, pneumonia and malaria. 
 Children are especially susceptible to deficiency states because rapid growth creates an increase demand for these 
elements. Some vital organs, like the brain, are more vulnerable to sustain permanent damage due to micronutrients 
deficiency during childhood.1 Also, in developing countries, children are more prone to gastrointestinal disorders that may 
cause malabsorption of these elements. 
 Selenium is an essential trace element with an antioxidant activity. It acts as a catalyst for the production of active 
thyroid hormone. It is needed for the proper functioning of the immune system.8,9 It is incorporated into amino acids to 
form selenoproteins,10 and it is important in maintaining the cellular membrane integrity.10 Low selenium status has been 
associated with increased risk of mortality,11 poor immune function15 and cognitive decline.9,12 
Many children suffer from stunted growth, cognitive delays, weakened immune system and diseases as a result of these 
deficiencies. There has been increasing evidence over the years that the prevalence of zinc and selenium deficiencies is on 
the increase in both adults and schoolchildren.13-15 
 Studies on this trace metal are very rare in this environment therefore this study was aimed to determine the 
serum level of selenium among primary school pupils and its correlations with socioeconomic characteristics and the 
anthropometric indices of this group of people.  
 

2. Materials and Methods 

 

2.1. Study Setting and Design  

 The study was conducted among apparently healthy primary school children aged 6 – 12 years in Ogbomoso 
North Local Government area between September 2018 to December 2018. There are 88 registered private and public 
primary schools in Ogbomoso North Local Government Area with 61 of them being private primary schools and 27 public 
primary schools in a ratio of 2:1. 
The study adopted a descriptive cross-sectional study design.  
 

2.2. Sampling Techniques 

 Multi-stage sampling method was used  
 

2.3. Sample Size 

The sample size for the study was calculated using the formula. 

� =
����

��
 

Where;   

n = minimum sample size when the population is greater than 10,000 
z = the standard normal deviate usually set at 1.96, which correspond to the 95% confidence level 
p = the proportion in the target population estimated to selenium deficiency. 
Prevalence rate of 62% was used,9 Selenium deficiency from a similar study in Africa was 62% 
q = 1 – p = (1 – 0.62) 
d = degree of accuracy desired, set at the 0.05 level. (Standard error of 5%) 
Thus, 

� =
1.96�	
	0.62	
	�1 − 0.62�

0.05�
= 362 

2.4. Sampling Procedure  

 

2.4.1. Stage 1 
 The lists of all registered public and private primary schools in Ogbomoso North Local Government were obtained 
from the Local Inspector for Education (LIE). 
 

2.4.2. Stage 2 
Selection of Schools 
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 Ten percent (10%) each of the total schools in both private and public schools were selected in order to have a 
good representation and reasonable number of respondents from each school. Therefore, six (6) private schools and three 
(3) public schools were proportionately selected. 
 The schools were then arranged in alphabetical order, the total number of schools in private schools was divided 
by 6 while those in public schools was divided by 3and the nth school was selected. 
 
2.4.3. Stage 3 
Selection of Pupils in the Selected Primary Schools 
● The desired sample size was selected by proportional allocation of respondents from different classes in the 
selected public and private schools (Primary 1 to 5 in private and 1 to 6 in public).  
● Respondents were selected from 9schools =>400 divided by 9 schools = 44.  
Forty-four (44) respondents were proportionally allocated to the different classes of each of the selected schools. This was 
done by dividing the total number of pupils in the class by the total number in the school and multiplying this by the 
desired number of the respondents in that school (i.e. 44) as shown below; 
Numbers of pupils in the class X    desired number of pupils in that school  
Total number of pupils in the school 
● Equal numbers of both male and female was selected, (with the sampling fraction determined based on the 
number of male / female pupils in the class and the number of respondents to be selected) using the teacher’s class 
register 
 
2.5. Inclusion and Exclusion Criteria  

 Apparently healthy children aged 6-12 years in Primary (public and private) schools, in Ogbomoso North Local 
Government with availability of parental informed consent and pupil’s assent (7years and above) were included in the 
study while children on selenium supplementations such as synovit, selenium aspartate capsule, multivitamins, aminopep 
were excluded. Children with chronic conditions such as Sickle cell anemia, renal diseases and children who refused to 
participate were also excluded from the study.  
 
2.6. Blood Sample Collection, Storage and Laboratory Analysis 

 Five milliliter of venous blood was collected from the cubital fossa of each child for serum selenium analysis. The 
samples were immediately transported in a sample rack to chemical pathology department of LAUTECH Teaching Hospital 
(LTH), Ogbomoso where they were spun for 15minutes at 2200 revolutions/min to separate the serum. The sera were 
then kept at a temperature of -20⁰C until all sample collection was completed. Sera from the participants were analyzed in 
batches using standards and level 2 and 3 controls for the selenium assay. Human Selenium Binding Protein 1(SELENBP1) 
ELISA Kit with REF number UM-S1502 and LOT number 20180913 by Span Biotech Limited was used to assay the 
selenium binding protein 1(SELENBP1) in the sample of subject’s serum. 
 
2.7. Data Analysis  

 The data obtained were analyzed using Statistical Package for Social Sciences (SPSS) version 21 (International 
Business Machine Corporation (IBM) licensed SPSS). Data collected on the questionnaire were entered using numerical 
codes.  
 The WHO growth charts and BMI-for-age charts were used to compute Z-score (weight-for-age, height-for-age and 
BMI-for-age) according to WHO reference standard (WHO, 2007).17 These charts were used to convert raw 
anthropometric data (weight, height and age of the children) into anthropometric Z-score used to classify them into levels 
of nutritional status (stunting, underweight, overweight and obesity). Stunting and underweight were calculated as 
height-for-age and weight-for-age Z-score below -2 Z-score respectively, while overweight was BMI-for-age>2 Z-score and 
obesity was BMI-for-age >3 Z-score (5-19years). 
 Summary statistics entailed the use of frequency, percentages, and graphical representation in analysis of 
categorical variables such as sex, religion, ethnicity, family type etc. while mean and standard deviation of continuous 
variables were obtained.  
 Distribution of selenium in participants were checked using box plot. The distribution of selenium in the study 
population was not normally distributed. Log transformation of selenium values were taken to impose normality. Student 
t-test and F test were used where suitable in comparison of selenium concentration across categorical variables. Chi 
square test of independence was used to examine the association between level of selenium and each of socio-
demographic variables and anthropometric parameters. Pearson moment correlation was used to examine the 
relationship between concentration of selenium and each of the socio-demographic variables and anthropometric 
parameters. Cut-off value for selenium deficiency was 2ng/ml. All decisions were made at 95% level of confidence and 
level of significance of p set at < 0.05. 
 
2.8. Ethical Clearance 

 Ethical clearances were obtained from the ethical review committee of Ladoke Akintola University of Technology 
Teaching Hospital, Oyo State Ministry of Education and the Headmasters/ Headmistresses of the selected schools.  
 

2.9. Conflict of Interest 

 Author declared no conflict of interest  
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2.10. Funding  

 This research work was self-sponsored.   
 No public or private fund or grant received from any organization.  
 
3. Results 

 A total of 400 primary school children aged 6 to 12 years were recruited with a mean age of 8.35 ± 1.61 years as 
shown in Table 1. There was a female preponderance with a male to female ratio of 1:1.3.  
 Three hundred and seventeen (79.3%) children were from monogamous families, 15.2% from polygamous 
families and 5.5% had single parents. Forty-seven percent were from a family size with fewer than 4 persons, 39.8% with 
4 to 6 persons, while 12.8% had a family size of 7 and above (Table I). One hundred and seventy-one (42.8%) children 
belong to high socio-economic class, 44% were in middle socio-economic class, and 13.3% were in low socio-economic 
class. 
 

Variables No of Children Percentage (%) 

Age (years) 
< 8 

8 - 10 
> 10 

Mean (SD) 
Sex 

Male 
Female 
Religion 

Christianity 
Islam 

Traditional 
Others 

Ethnicity 
Yoruba 

Igbo 
Hausa 
Others 

Family type 
Monogamy 
Polygamy 

Single parents 
Family size 

< 4 
4 to 6 

7 and above 
Socio-economic class 

High 
Middle 

Low 

 
124 
232 
44 

8.35 (1.61) 
 

188 
212 

 
225 
171 

2 
2 
 

375 
12 
10 
3 
 

317 
61 
22 

 
190 
159 
51 

 
171 
176 
53 

 

31.0 
58.0 
11.0 

 
 

47.0 
53.0 

 
56.3 
42.8 
0.5 
0.5 

 
93.8 
3.0 
2.5 
0.8 

 
79.3 
15.2 
5.5 

 
47.5 
39.8 
12.8 

 
42.8 
44.0 
13.3 

Table 1: Socio-Demographic Characteristics of the Study Population 

 
3.1. Feeding Practices and Intake of Supplements by the Participants 

 On a daily basis, 95% of the children feed 3 to 4 times, 3% feed 5 times or more, whilst 2% do not feed up to 3 
times. Sixty eight percent of these children eat in between meals.  
 Over 91% of the study population consumes milk, fish, meat and green leafy vegetables. Of the 91.8% that 
consumes milk, about half of them consume it sparingly. Seventy seven percent consume meat and fish frequently whilst 
58.3% often eat green leafy vegetables. Further, only 4% of the children were on haematinics (Table 2). 
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Practices No of Children Percentage (%) 

No of meals per day   
< 3 times 8 2 

3 – 4 times 380 95 
5 times and above 12 3 

Consumption of milk   
Yes 367 91.8 
No 33 8.3 

Frequency of milk consumption   
Always (More than once/day) 25 6.8 

Often (daily) 143 39 
Sometimes (2 – 3 times per week) 134 36.5 

Seldom 65 17.7 

Consumption of meat/fish   

Yes 395 98.8 
No 5 1.3 

Frequency of meat/fish consumption   
Always (More than once/day) 76 19.2 

Often (Daily) 229 58 
Sometimes (2 – 3 times per week) 66 16.7 

Seldom 24 6.1 
Consumption of green leafy 

vegetables/fruit 
  

Yes   
No 395 98.8 

Frequency of green leafy 
vegetables/fruit 

5 1.2 

Always (More than once / day)   
Often (Daily) 39 9.9 

Sometimes (2 – 3 times per week) 191 48.4 
Seldom 100 25.3 

In-between meals 65 16.4 
Yes   
No 271 67.8 

Child on blood supplementation 124 31 
Yes   
No 16 4 

 384 96 
Table 2: Feeding Practices and Intake of Supplements among the Children Studied 

  
3.2. Anthropometric Indices of the Study Population 

 The mean weight was 25.71 ± 6.61kg, (range of 13.10 to 53.0kg) whilst the mean height was 125.88 ± 11.22cm 
(range 95.0cm to 149.0cm). Eighty-six percent (86.8%) of the children had normal height, 8.8% were stunted and 4.5% 
had height above +2 Z - score. Three hundred and sixty-eight (92%) children had normal weight, 4.3% were underweight, 
2% were obese and 1.8% were overweight (Table  3).  

 
Parameters No of Children Percentage (%) 

Height-for-Age (n = 400) 
Stunting 
Normal 

Above +2 Z-score 
BMI-for-Age (n = 400) 

Underweight 
Normal 

Overweight 
Obese 

 
35 

347 
18 

 
17 

368 
7 
8 

 
8.8 

86.8 
4.5 

 
4.3 

92.0 
1.8 
2.0 

Table 3: Anthropometric Indices of the Study Subjects 

 
 The mean serum selenium level was 0.51 ± 0.30ng/ml, also higher in males than in females and not statistically 
significant. 
 



 www.ijird.com                                                                                        

   

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH
 

Figure 1: 

 

Figure 2: Selenium 

 
3.3. Serum Selenium Levels According to Socio Demographic Characteristics of Pupils in the Study Population

 Table 4 shows the serum selenium levels across socio
The mean serum selenium is significantly higher among male than female children (t = 2.188, p=0.029). There is an 
association between serum selenium levels and age of children with significant higher levels of serum selenium in the 
younger age groups than the older age groups. (F = 
 There is a significant association between serum selenium levels and family size, as serum selenium concentration 
was higher among children from a smaller family size compared to those from larger family size (F = 4.330, p = 0.014).
Further, serum selenium levels did not differ significantly across the family type and socio
the study population, p > 0.05 
 

 

Variables Mean ± SD (ng/ml)

Sex 
Male 

Female 
 

Age groups 
< 8 

8 to 10 
> 10 

 
Family type 
Monogamy 
Polygamy 

Single parent 
 

Family size 
< 4 

4 to 6 
> 7 

Social class 
High 

Middle 
Low 

Table 4: Serum Selenium Levels across Socio

*< 0.05 Indicates Significance, 
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1: Distribution of Selenium Concentration among  

Children in the Study Population 

 
Selenium Deficiency among Children in the Study Population

Selenium Levels According to Socio Demographic Characteristics of Pupils in the Study Population

shows the serum selenium levels across socio-demographic characteristics of the study subjects.
significantly higher among male than female children (t = 2.188, p=0.029). There is an 

association between serum selenium levels and age of children with significant higher levels of serum selenium in the 
younger age groups than the older age groups. (F = 5.803, p = 0.003). 

There is a significant association between serum selenium levels and family size, as serum selenium concentration 
was higher among children from a smaller family size compared to those from larger family size (F = 4.330, p = 0.014).

ther, serum selenium levels did not differ significantly across the family type and socio-economic classes of children in 

(n = 400) 

Mean ± SD (ng/ml) t / F 

 
0.728 ± 0.54 
0.844 ± 0.52 

 
 

0.921 ± 0.59 
0.737 ± 0.47 
0.691 ± 0.56 

 
 

0.787 ± 0.52 
0.821 ± 0.62 
0.923 ± 0.27 

 
 

0.869 ± 0.59 
0.726 ± 0.46 
0.685 ± 0.48 

 
0.854 ± 0.49 
0.760 ± 0.55 
0.675 ± 0.54 

 
 

t = -2.188 
 
 
 
 

F = 5.803 
 
 
 
 

F = 0.272 
 
 
 
 

F = 4.330 
 
 
 

F= 2.787 
: Serum Selenium Levels across Socio-Demographic Characteristics of the

0.05 Indicates Significance, F: F Statistic, T: T-Statistic 
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Population 

Selenium Levels According to Socio Demographic Characteristics of Pupils in the Study Population 

demographic characteristics of the study subjects. 
significantly higher among male than female children (t = 2.188, p=0.029). There is an 

association between serum selenium levels and age of children with significant higher levels of serum selenium in the 

There is a significant association between serum selenium levels and family size, as serum selenium concentration 
was higher among children from a smaller family size compared to those from larger family size (F = 4.330, p = 0.014). 

economic classes of children in 

 

P 

 
 

*0.029 

 
 
 
 

*0.003 

 
 
 
 

0.762 
 
 
 
 

*0.014 

 
 
 

0.063 
Demographic Characteristics of the Study Subjects 
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3.4. Serum Selenium Levels According to Anthropometric Characteristics of Children  

 Table 5 shows the concentration of serum selenium across anthropometric characteristics. Serum selenium levels 
was significantly associated with weight for age.  
 Serum selenium concentration was significantly lower in underweight children (0.648 ± 0.44) compared to 
normal weight (0.789 ± 0.52) and overweight children (1.146 ± 0.72), F = 5.173, p-value = 0.006.  
 However, there was no significant association between serum selenium levels and BMI for age of children, p-value 
> 0.05. 
 Also, serum selenium concentrations were not significantly associated with height for age, p-value > 0.05. 
 

 

Variables 

(n = 400)  

Log Selenium (Mean ± SD) 

(ng/ml) 

F P 

Weight for Age 
Underweight 

Normal 
Overweight 

 
BMI for Age 

Underweight 
Normal 

Overweight 
Obese 

 
Height for Age 

Stunting 
Normal 

Above + 2 Z scores 

 
0.648 ± 0.44 

0.789 ± 0.52 

1.146 ± 0.72 

 
 

0.791± 0.42 
0.781 ± 0.53 
1.293 ± 0.65 
0.699 ± 0.40 

 
 

0.654 ± 0.27 
0.813 ± 0.42 
0.815 ± 0.20 

 
 
 

5.173 
 
 
 
 

2.234 
 
 
 
 
 

2.500 

 
 
 

*0.006 
 

 

 

 

0.084 
 
 
 
 
 

0.083 

Table 5: Serum Selenium Levels across Anthropometric Characteristics of Children 

F; F-Statistic, P-Value < 0.05 Indicates Significance 

 

4. Discussion 

 The mean serum selenium level in this study was low, but the concentration was significantly higher in private 
schools than in public schools. There is no data on the selenium concentration of school age children in Nigeria, but studies 
from other parts of the world showed higher mean concentration in Ethiopia7, Vietnam18 and NE Slovenia.19  

 The prevalence of 36.5% for selenium deficiency in this study population was high which could be a reflection of 
their diet. Selenium deficiency was more in public schools than private schools. This value is higher than a prevalence rate 
of 11.4% found in the healthy control group of a comparative hospital-based study in Enugu20 but lower than 48%21 and 
62%7 in similar cross-sectional studies in Zimbabwe and Ethiopia respectively. This difference is likely due to the type of 
study design, study population, geographical location and cut-off points that define selenium deficiency in the various 
studies. A similar study in primary school children from Northeast Thailand22 found out that none of the pupils had 
selenium deficiency, probably due to sufficient selenium in their diet. 
 No significant correlation exists between sex and serum selenium levels in the study population. This is similar to 
most studies with no variations in selenium levels correlated with sex.21,23-25 According to the type of schools, the 
concentration was found to be significantly higher in girls than boys in private schools. This finding in private school is in 
consonance with results from Iran26 and Turkey27 which also showed that girls had higher serum selenium concentration 
than boys. 
 Selenium has been shown to increase with age from several studies.19,22,23,28 This is in contrast to what was 
observed in this study where selenium concentration was found to be significantly higher in younger age group. This may 
be due to preferential feeding of younger children with selenium rich foods like organ meats and dairy products.  
Selenium concentration has a negative correlation with family size of the study population. This agrees with findings from 
other studies where children from small family size have higher serum concentrations of selenium compared with those 
from large family size. 
 Serum selenium concentration was positively correlated with socio-economic status (SES) in the study 
population. Children from higher socio-economic status had higher concentration of selenium. 
 Serum selenium has a positively correlation with overweight and a negative correlation with stunting. There was 
a significant positive correlation between serum selenium and weight for age in public and private schools. Serum 
selenium also increases with an increase in BMI for age. This is similar to findings in Ethiopia7 who reported a significant 
association between selenium and anthropometry in the studied population but different from several other studies where 
there were no significant differences.18,20,21 
 

5. Conclusion 

 The prevalence of selenium deficiency in this study was 36.5% with higher concentration level among private 
schools than the public schools. 
 Prevalence of stunting is 8.8% which is higher than other forms of malnutrition. 
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 Socio-demographic factors like age, sex, family type, the family size and socio-economic class significantly affect 
selenium levels in school age children. There is a negative correlation between age, family size and socio-economic class 
with selenium level. There is a positive correlation between BMI-for age and serum selenium level and a negative 
correlation with underweight and stunting. 
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