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Nutrient Composition and Sensory Properties of Peanut (Arachis 
hypogaea) Butter Supplemented with Chia Seed (Salvia hispanica 

L.)Paste for Consumption in Households 
 

China, M.A.H. & Amadi, G.A. 
Department of Home Science and Management, 
Rivers State University, Nkpolu Oroworukwo,  

Port Harcourt, Rivers State, Nigeria. 
 

Abstract 
The main objective of this study was to investigate nutrient composition and 
sensory properties of peanut butter supplemented with chia seed paste. 
Specifically, the study determined sensory properties, proximate, and mineral 
composition of the product. Five samples of peanut butter were produced from 
the blends of peanut paste and chia seed paste using 90:10, 80:20, 70:30, 60:40, 
50:50 of peanut paste (PP) to chia seed paste (CSP), while 100 percent peanut 
paste was used as control. The peanut butter/chia seed paste blends produced 
were subjected to proximate and mineral analysis using standard methods of 
AOAC, while sensory evaluation was carried out using a 9-point hedonic scale. 
Result of proximate analysis reveals an increase in moisture (4.20-5.44%) and 
crude fibre (20.32-22.60%) contents with a significant (p<0.05) decrease in the 
crude protein (18.59-17.32%), ash (4.87-3.95%) and fat (34.70-32.80%) as 
supplementation of peanut butter with chia seed paste increased. Mineral 
analysis of samples indicates a significant (p<0.05) increase in the calcium 
(156.08-89.85mg/100g), potassium (1552.5-1301.00mg/100g) and magnesium 
(254.78-184.00mg/100g) contents as the level of CSP supplementation 
increased. Peanut butter containing 10 percent chia seed paste supplementation 
compared favourably with the control sample for taste, flavour and overall 
acceptability. This research therefore recommends the supplementation of chia 
seed paste at 10 percent level for stabilizing peanut butter. 
 
Keywords: Peanut, Butter, Chia, Seed, Supplementation, Proximate, Sensory 

 
Introduction 
Peanut butter is a paste made from 
roasted ground peanuts, with or without 
addition of vegetable oil. Honey and 
other ingredients may be added to the 
nut paste as a flavoring factor and to 
impart various desired textures. It has a 
variety of uses, and the most common 
use is in sandwich preparation. Other 
uses include as toppings for edible 
crackers or as dips for vegetable pieces. 

Besides that, peanut butter is also used in 
porridge, cookies, cakes and ice cream. 
Peanut butter is popular and widely 
accepted by consumers due to its flavor, 
good nutritional values and suitability for 
consumption either alone or in 
combination with a variety of other foods 
(Shakerardekani et al., 2013).It is 
considered as a healthier alternative to 
butter from animal origin and margarine 
because it consists mostly of plant based 
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unsaturated fats with negligible amount 
of trans-fats (Sanders, 2001). Its 
consumption has also been suggested to 
be preventive in diseases like 
hypercholesterolemia, diabetes, obesity, 
gallstones and constipation due to high 
percentage of unsaturated fats, fiber and 
phytonutrient contents. Peanut butter has 
been utilized successfully for treatment of 
malnourishment in impoverished 
countries by World Health Organization 
(Kane et al., 2010). 

Peanut butter is rich in fat (42.58-
49.32%) and protein (23.92-27.42%) which 
predisposes it to rancidity resulting from 
the oxidation of mainly unsaturated fatty 
acids. This also results in off-flavour 
development thereby affecting the shelf-
stability, textural quality and spread 
ability of peanut butter (Al-Mahasneh et 
al., 2017). Reports on oil separation 
problem in spreads are very limited. 
Inyang & Onyale (2020) investigated the 
proximate composition and oil stability of 
peanut butter supplemented with sesame 
seed paste and reported delayed onset of 
oxidative deterioration. Matsiko, 
Murinda, Niyigena, Hitimana & 
Vasanthakaalam (2014) also reported that 
peanut butter supplemented with soy 
paste was less stable to oxidation than 
100% peanut butter. 

Chia (Salvia hispanica L.) is an exotic 
herbaceous plant belonging to the family 
Lamiaceae. It is grown worldwide, 
particularly in Argentina, Peru, 
Paraguay, Ecuador, Mexico, Nicaragua 
and Australia (Coates, 2011). The seeds 
grow mainly in mountainous regions and 
its plant may reach 1 m in height. The 
fruits contain many tiny and oval seeds 
of 2 mm in length and 1 mm in width 
with a seed surface which is smooth and 
shiny, ranging in colour from white 
through grey to brown, with irregular 

arranged black spots (Ali et al., 2012). The 
seeds are increasingly receiving 
recognition as a good source of omega-
3/omega-6 fatty acids, soluble dietary 
fiber, proteins as well as phytochemicals 
(Ullahet al., 2016). Jin et al. (2012) reported 
the seeds to contain 16.5g protein, 30.7g 
lipid, 4.8g ash, 34.4g dietary fiber, 42.1g 
carbohydrate, 486kcal energy, 7.7mg iron, 
335mg magnesium and 860mg 
phosphorus. Chia seeds have functional 
properties towards prevention of several 
non-communicable diseases such as 
obesity, cardiovascular diseases, cancer 
and diabetes which are commonly found 
in most communities (Kibuiet al., 2018). 
Currently, chia seeds are consumed as 
ingredients or additions to many food 
stuffs such as baked products, muesli, 
dairy drinks, fruit smoothies or salads 
(Pizarro et al., 2013). Kibuiet al. (2018) 
reported that chia seed can be used as a 
thickening agent and as a stabilizer in 
food products at very low concentration 
due to the slimy property of the seed 
gum contained in the seed coat. This 
suggests that peanut butter that is usually 
susceptible to oxidative deterioration 
could be supplemented with chia seed as 
a means of enhancing the stability of the 
product.  

Stabilizing peanut butter against 
oxidative deterioration and off-flavour 
development is of utmost importance to 
improve the acceptability and 
marketability of peanut butter as the 
acceptability of nut butters is highly 
related to their consistency and 
appearance. The high viscosity and better 
functional properties (viscosity, gelling 
capacity, emulsifying capacity, oil and 
water holding capacity) of chia seed also 
renders it more likely to be used in 
stabilizing peanut butter against 
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rancidity thereby enhancing the stability 
of the product (Kibuiet al., 2018). 

 
Objective of the Study 
The main objective of the study was to 
ascertain the nutrient composition and 
sensory properties of peanut butter 
supplemented with chia seed paste for 
consumption in households. 
Specifically, the study determined: 
1. proximate composition of peanut 

butter supplemented with chia seed 
paste; 

2. mineral composition of peanut butter 
supplemented with chia seed paste; 

3. sensory properties of peanut butter 
supplemented with chia seed paste. 

 
Materials and Methods 
Design of the Study: Experimental research 
design was employed in the study. 
Materials: Chia seeds (Salvia hispanicaL.) 
and peanuts (ArachishypogaeaL.) were 
purchased from Fruit Garden Market at 
D-Line area, Port Harcourt, Rivers State. 
Chemicals used in this study wereof 
analytical grade and obtained from the 
Department of Food Science and 
Technology, Rivers State University, Port 
Harcourt. 
 
Preparation of Materials 
Production of Peanut butter and Chia seed 
paste 
The dehulled peanuts as well as the chia 
seeds were cleaned and sorted manually 
to remove spoilt ones and then grinded 
into paste using a disc attrition mill 
(Newin JM-130). The peanut and chia 
paste were mixed at different blends 
(Table 1). Butter was produced from 
blends of peanut and chia seed pastes 
using the method described by Nwosuet 
al. (2014). The butter samples was 
produced in batches by weighing out the 

peanut paste and then blending with chia 
seed paste using a manual blender. The 
blended butter samples were packaged 
and stored in airtight plastic containers 
until required for further use. 
 
Table 1: Formulation of peanut butter 
supplemented with chia seed paste 
Sample 
blends 

Peanut 
paste (%) 

Chia seed 
paste 

A 100 - 
B 90 10 
C 80 20 
D 70 30 
E 60 40 
F 50 50 

 
Proximate Analysis: Moisture, ash, fat, 
protein, crude fibre and carbohydrate of 
the butter samples were determined 
according to the AOAC (2016) method. 
Moisture content was determined by 
drying 5 g of the sample at 130oCfor 1 h 
in an air oven (Sanyo Gallenkamp, Weiss 
Technik, West Midlands, UK). Ash was 
determined gravimetrically in a muffle 
furnace (Sanyo Gallenkamp, Weiss 
Technik, West Midlands, UK) at 500oC for 
24 h. Fat was determined by exhaustive 
extraction of 0.5 g of sample with 
petroleum ether in a micro soxhlet 
extraction unit (Gerhardt, Bonn, 
Germany). Determination of protein was 
by Kjeldahl method. After distillation and 
titration, the nitrogen was corrected 
using a factor of 5.25. Carbohydrate was 
obtained by difference of moisture, 
protein, fat, and ash from 100%. 
Mineral Analysis: The mineral content of 
the formulated peanut butter/chia seed 
paste samples were evaluated using the 
method of AOAC (2016). Calcium, 
potassium, magnesium and phosphorous 
was determined using the atomic 
absorption spectrophotometer (Buck 
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Scientific 210 VGP, USA) after 
preparation of the mineral solution.  
 
Sensory Evaluation 
Selection of panel of judges: A twenty-
member untrained panelist consisting of 
students from the Department of Food 
Science and Technology, Rivers State 
University, Port Harcourt, Nigeria was 
used for the sensory evaluation. The 
criterion for selection of panelist was 
based on their knowledge of the products 
to be evaluated. The panelists were asked 
to sit on the laboratory stools with spaces 
apart and with coded paper given to each 
of them according to the samples to be 
evaluated. The panelists were instructed 
to rinse their mouth with water before 
and after tasting the samples.  
Instrument of data collection: The 
instrument used for data collection was a 
sensory evaluation questionnaire. The 
butter samples were evaluated for 

appearance, taste, texture, flavour, spread 
ability and overall acceptability. Each 
attribute was rated on a 9-point hedonic 
scale with 1 = disliked extremely while 9 
= liked extremely (Iwe, 2010). 
Data collection: The instrument was 
administered to the students in the 
sensory evaluation laboratory. Two (2) 
research assistants were also recruited 
and instructed on the methods of 
administration of the questionnaire, 
bearing in mind ethical considerations in 
the field. 
Data analysis technique: Results were 
analyzed statistically by the analysis of 
variance and difference between means 
separated using IBM/SPSS 20.0 Statistical 
package for windows. Duncan’s Multiple 
Range Test (DMRT) was used to 
determine the significant differences at 
(p<0.05).  
 
Result of Proximate Composition 

 
Table 2: Proximate Composition (%) of Peanut-chia Seed Butter Blends 
Samples Moisture Crude Protein Ash Fat Crude Fibre Carbohydrate 

A 4.20a±0.42 18.59a±0.07 4.87a±0.05 34.70b±0.14 20.32b±0.02 17.08b±0.60 

B 5.20a±0.35 18.36ab±0.21 4.77a±0.04 35.50a±0.71 21.08ab±0.23 14.95c±0.54 

C 5.24a±0.07 18.40ab±0.00 4.15bc±0.07 34.15bc±0.07 21.61ab±0.71 16.44b±0.04 

D 4.58a±0.65 18.16b±0.21 3.95c±0.07 33.80c±0.00 22.60a±0.78 16.76b±0.20 

E 5.44a±0.63 17.32c±0.14 4.23b±0.13 33.50cd±0.14 22.47ab±0.74 16.55b±0.12 

F 5.36a±0.52 17.55c±0.04 4.10bc±0.14 32.80d±0.00 21.39ab±0.64 18.77a±1.01 

Mean values are of duplicate determinations. Mean values within a column with different superscripts 
are significantly different at (p <0.05). 
Keys: A=100% Pb; B= 90% Pb: 10% Csp; C= 80% Pb: 20% Csp; D= 70% Pb: 30% Csp; E=60% Pb: 
40% Csp; F= 50% Pb: 50% Csp; Pb= Peanut butter; Csp= Chia seed paste 

 
Table 2 shows the proximate composition 
of peanut butter supplemented with chia 
seed paste. Moisture and crude protein 
contents ranged from 4.20% to 5.44% and 
17.32-18.59%, respectively, with sample A 
having the lowest value, while sample E 
had the highest value. There was no 

significant (p>0.05) difference in the 
moisture content of the samples.  

Ash content ranged from 3.95% to 
4.87%. The lowest value was recorded in 
sample D while the highest was recorded 
in sample A. There was no significant 
difference (p>0.05) between sample A 
and B. The fat content ranged from 
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32.80% in sample F to 35.50% in sample 
B.  

The crude fibre content ranged from 
20.32% in sample A to 22.60% in sample 
D. Sample A and D were significantly 
different (p<0.05) from the other samples. 

The carbohydrate content ranged from 
14.95% in sample B to 18.77% in sample 
F. Sample B and F were significantly 
(p<0.05) different from each other. 
 
Result of Mineral Composition

 
Table 3: Mineral Composition (mg/100g) of Peanut Supplemented with Chia Seed 

Butter Blends 
Samples Calcium Potassium Magnesium 

A 156.08a±35.31 1552.50a±61.32 254.78a±64.10 

B 111.37b±14.08 1426.50ab±94.05 221.19a±28.29 

C 89.85b±2.79 1413.50ab±91.22 215.19a±22.61 

D 93.48b±4.88 1301.00b±120.21 194.17a±8.49 

E 110.87b±4.48 1359.00ab±21.21 184.00a±9.05 

F 97.37b±2.11 1468.00ab±14.14 201.25a±1.63 

Mean values are of duplicate determinations. Mean values within a column with different superscripts 
are significantly different at (p <0.05). 
Keys: A=100% Pb; B= 90% Pb: 10% Csp; C= 80% Pb: 20% Csp; D= 70% Pb: 30% Csp; E=60% Pb: 
40% Csp; F= 50% Pb: 50% Csp; Pb= Peanut butter; Csp= Chia seed paste 

 
Table 3 shows the mineral composition of 
peanut butter supplemented with chia 
seed paste. The calcium content ranged 
from 89.85 mg/100g to 156.08 mg/100g. 
The lowest value was recorded in sample 
C while sample A had the highest value. 
Sample A was significant different 
(p<0.05) from other samples. The 
potassium content ranged from 1301.00 
mg/100g to 552.50mg/100g with sample 
D recording the lowest value while 

sample A had the highest value. There 
was no significant difference (p>0.05) 
among the samples. The magnesium 
content ranged from 184.00 mg/100g to 
254.78 mg/100g. The lowest value was 
recorded in sample E while the highest 
was in sample A. There was no 
significant difference among the samples 
(p>0.05). 
 
Result of Sensory Evaluation 

 
Table 4: Mean Sensory Scores of Peanut-chia Seed Butter Blends 
Samples Appearance Taste Flavour Texture Spread ability Overall acceptability 

A 7.80a 6.45a 6.00ab 5.40b 4.05a 5.91a 

B 5.05b 5.75ab 6.20a 5.75ab 4.30a 5.35ab 

C 3.80bcd 5.35bc 4.45cd 6.35a 4.45a 4.87bc 

D 4.40bc 5.10bc 5.40abc 6.00ab 4.45a 5.07bc 

E 3.40cd 4.35c 4.05d 5.95ab 4.65a 4.50c 

F 2.75d 4.30c 4.75bcd 5.45b 5.27a 4.37c 

Mean values are of duplicate determinations. Mean values within a column with different superscripts 
are significantly different at (p <0.05). 
Keys: A=100% Pb; B= 90% Pb: 10% Csp; C= 80% Pb: 20% Csp; D= 70% Pb: 30% Csp; E=60% Pb: 
40% Csp; F= 50% Pb: 50% Csp; Pb= Peanut butter; Csp= Chia seed paste 
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Table 4 shows the mean sensory scores of 
peanut chia seed butter blends. The mean 
scores for appearance and taste ranged 
from 2.75-7.80 and 4.30-6.45, respectively. 
Sample F had the lowest value while 
sample A had the highest value. There 
was no significant difference (p>0.05) in 
the appearance of samples C, D and E. 

The mean scores for texture ranged 
from 5.40-6.35. The lowest value was 
recorded in sample A while the highest 
was recorded in sample C. There was no 
significant difference among the samples. 
The mean scores for spread ability ranged 
from 4.05-5.27. The highest value was 
recorded in sample F while the lowest 
was recorded in sample A. There was no 
significant (p>0.05) difference among the 
samples. The mean scores for overall 
acceptability ranged from 4.37-5.91. The 
lowest value was recorded in sample F 
while the highest value was recorded in 
sample A. Samples C,D,E and F were not 
significantly (p>0.05)different from one 
another. 
 
Discussion 
The results for moisture content were 
lower than the ones reported by Afolabiet 
al. (2018) for butter made from peanut, 
crayfish and ginger whose moisture 
content was in the range of 6.23-6.31%. 
The low moisture content indicates a 
good shelf life for the product, since 
moisture content affects its stability and 
overall quality (Folake&Bolanle, 2006). 
There was a significant (p<0.05) decrease 
in the crude protein content on 
supplementation with chia seed paste. 
The result obtained are lower that the 
values (22.92-27.42%) reported by Boliet 
al. (2013). This could be as a result of 
difference in cultivars and growth 
condition. Despite the decrease in crude 

protein, all the produced butters still 
contained high level of protein content. 
The high protein in the formulated butter 
samples suggests that these products 
could be used by households in 
conjunction with other foods such as 
bread, biscuits and crackers to as protein 
supplement to enhance their protein 
intake. 

Similarly, there was a decrease in the 
fat content of the butter on 
supplementation with chia seed paste. 
Ding et al. (2018) noted that due to the 
hydrophobic properties of Chia seeds, 
they are used as substitutes for eggs and 
fats. Such application facilitates reduced 
calorie and fats content of the product. 
This is evident in sample F(50% peanut 
butter:50% chia seed paste) giving the 
lowest value (32.80%). The decrease in 
the fat content of the butter on 
supplementation with chia seed paste 
indicates that these products would be 
less susceptible to rancidity (Odiboet al., 
2008). 

The ash content was highest (4.87%) 
in 100% peanut and this may be 
attributed to a higher mineral content of 
the peanut. This finding was also 
reported by Odumaet al. (2020) who 
reported 100% peanut butter to contain 
higher fat content compared to peanut 
butter supplemented with sesame seed 
paste. Despite the decrease in ash 
content, the results were higher than the 
values of 2.60-2.90% reported by 
Afolabiet al. (2018) for peanut butter 
incorporated with ginger and crayfish. 
Increase in the levels of chia seed paste 
substitution led to an increase in the 
crude fibre content of the samples. 
Adjouet al. (2012) reported that peanut 
butter has low fibre content due to low 
cellulose content of peanuts. The crude 



JHER Vol. 29 (1), September 2022                                         | 12  
 

fibre content from this study was higher 
than the range (3.29-3.68%) reported by 
Oduma et al. (2020).This study therefore 
shows that chia seed paste can be used to 
increase the crude fibre content of peanut 
butter.  

Butter made from 100% peanut had a 
high content of carbohydrate but it was 
significantly reduced on supplementation 
with chia seed paste. Progressive 
reduction in the carbohydrate content of 
the samples on supplementation with 
chia seed paste could be attributed to 
lower carbohydrate content in chia seed 
paste than peanut butter. Similar finding 
was also reported by Oduma et al. (2020) 
for peanut butter supplemented with 
sesame seed paste.  

The result presented in Table 3 
showed that peanut butter supplemented 
with chia seed paste is a rich source of 
mineral elements. The results showed a 
decrease in the calcium content with a 
corresponding increase in chia seed 
paste. However, the results were within 
the range of 59.43-67.80mg/100g reported 
by Oduma et al. (2020) for peanut butter 
supplemented with sesame seed paste. 
Similarly, the incorporation of chia seed 
paste led to a decrease in the potassium 
content of the samples. These values were 
however higher than the range of 305.09-
527.46mg/100g reported by Oduma et al. 
(2020) for peanut butter supplemented 
with sesame seed paste.  

The incorporation of chia seed paste 
also led to a decrease in the magnesium 
content of the samples. These values were 
within the range of 192.74-
289.11mg/100g reported by Oduma et al. 
(2020) for peanut butter supplemented 
with sesame seed paste.  

The result on Table 4 shows that 
100% peanut butter was more acceptable 
in terms of appearance. The low scores 

for the sample supplemented with chia 
seed paste could be attributed to the dark 
colour of chia seed which may have 
altered the colour of the peanut butter 
upon incorporation thereby resulting to 
decreased scores for appearance. Similar 
finding was also reported by Matsikoet al. 
(2014) for peanut paste supplemented 
with soy paste. It was also observed from 
this study that the taste and flavor 
reduced with supplementation of chia 
seed paste while texture was improved 
with the supplementation of chia seed 
paste to peanut butter. This justifies the 
statement of Kibuiet al. (2018) who 
reported that chia seed can be used as a 
thickening agent in food products. This 
therefore shows that chia seed paste can 
be used to improve the texture of peanut 
butter thereby stabilizing peanut butter 
against oil separation.  

The result also showed that there 
was an increase in the spread ability of 
the samples with a corresponding 
increase in the amount of chia seed paste. 
The overall acceptability is the most 
important sensory attribute as it 
completely affects consumer choice in 
terms or purchasing the product. The 
sample with 50:50 ratio of peanut and 
chia seed paste was rated lower, while 
the others proved their acceptability by 
panelists, considering that a 9-point 
hedonic scale was used for the sensory 
evaluation; however, peanut butter 
supplemented with 10% chia seed paste 
substitution was not significantly 
(p>0.05) different from the 100% peanut 
butter. The result from this study 
therefore suggests that peanut butter can 
be substituted with chia seed paste at 
substitution level of 10%. Above this level 
will make the product unacceptable to 
consumers. 
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Conclusion 
The results gotten from this study have 
shown that the blending of peanut with 
chia seeds could produce an excellent 
product(peanut butter). The 
incorporation of peanut butter with chia 
seed paste resulted in a decrease in crude 
protein, ash and fat content while an 
increase in the crude fibre content was 
observed as substitution with chia seed 
paste increased. Significant (p<0.05) 
decreases in crude protein was observed 
at chia seed paste substitution levels 
above 20% while significant decrease in 
ash and fat contents were observed at 
levels above 10%. The result also showed 
decreases in calcium, potassium and 
magnesium as chia seed paste was 
incorporated. The sensory result revealed 
a decrease in the appearance, taste and 
flavour of the samples as the levels of 
chia seed paste substitution increased; 
however the texture and spread ability 
was greatly improved. Significant 
decrease in the taste, flavour and overall 
acceptability were observed at chia seed 
substitution observed 10%. The result 
therefore shows that blending of peanut 
butter and chia seed paste is feasible only 
at 10% chia seed paste substitution. 
 
Recommendation 
1. Blending of peanut butter with 10% 

chia seed paste is recommended for 
improved textural properties of peanut 
butter.  

2. Consumption of peanut butter 
supplemented with chia seed paste 
blends is also encouraged, owing to its 
vast health benefits.  

3. Storage stability of the peanut butter 
supplemented with chia seed paste 
should be ascertained so as to know the 
shelf life and also scout for measures of 
elongating it. 
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Abstract 

The study investigated utilization of maternal health services among 
childbearing mothers (CBMs) during the third wave of COVID-19 pandemic in 
Nsukka Local Government Area (LGA), Enugu State Nigeria. Specifically, the 
study determined: level of utilization of maternal health services (UMTHS) 
among CBMs in Nsukka LGA, and level of UMTHS among CBMs in Nsukka 
LGA based on socio-demographic factors (age; education level and parity). Two 
research questions and one null hypothesis guided the study. The study 
adopted descriptive cross-sectional research design. The population consisted of 
3,379 CBMs in the study area. Sample size was 380 CBMs drawn using multi-
stage sampling procedure. Questionnaire was used for data collection. 
Frequency count, percentage and multivariable logistic regression were used for 
data analysis. Findings reveal that CBMs aged 26-36 years (76.9%), had high 
level of utilization of maternal health services than those aged 15-25 years 
(70.1%), and 37+ years (71.1%) respectively. The CBMs who are grand multipara 
(80.5%) had very high level of utilization of maternal health services than those 
who are primipara (79.2%), multipara (67.2%), and nullipara (63.5%). Education 
level and parity (p<.05) were significantly associated with utilization of 
maternal health services. However, campaigns enlightening CBMs on the 
importance of maternal health services in the fight against maternal mortality 
should be intensified irrespective of maternal age, education level and parity. 
Keywords: Maternal, Health, Services, Utilization, Childbearing, Mothers, 
COVID-19  

 
Introduction 
Improved maternal health is essential 
and emphasizes the importance of 
utilization of maternal health services by 
childbearing mothers (CBMs). The 
United Nations Sustainable Development 
Goals agenda, among others, is a measure 
of the global efforts to improve maternal 
health by challenging countries to make 
efforts to reduce the global burden of 
maternal mortality (Kisiangani et al., 

2020). In spite of various efforts, global 
maternal mortality remains unacceptably 
high with about 303,000 women dying 
each year from pregnancy-related 
complications for which sub-Saharan 
Africa and Southern Asia accounts for 
about 86 per cent of such deaths 
(Kisiangani et al., 2020; Yaya, Okonofua, 
Ntoimo, Udenigwe, & Bishwajit, 2019). In 
Nigeria, maternal health services 
outcomes have improved over the last 
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decade. However, these outcomes are still 
rated as being among the worst in the 
world, as  the maternal mortality ratio in 
Nigeria is 512 per 100,000 live births 
(National Population Commission [NPC], 
2019). With these indices, Nigeria is the 
second largest contributor to maternal 
mortality worldwide accounting for more 
than 10 per cent of all cases (Akaba et al., 
2021). In Nsukka LGA, there are evidence 
of high rate of maternal and child 
mortality as a result of haemorrhage, 
infection, obstructed labour, 
preeclampsia/eclampsia, malaria, 
anaemia, and factors such as lack of 
utilization of health services (Igbokwe, 
Orji, & Igbokwe, 2013; Uneke et al., 2017). 

With the outbreak of coronavirus 
disease of 2019 (COVID-19), health 
systems’ and countries’ emergency 
readiness and response have been tested. 
According to the World Health 
Organization (WHO, 2020), many 
countries, areas and territories have been 
affected and as such health care systems 
have been critically affected. In Nigeria, 
over 200,000 cases and 2,640 deaths have 
been recorded (WHO, 2021). Battling 
with COVID-19 and providing essential 
services are critical and challenging 
(Akaba et al., 2021). To prevent increased 
maternal deaths, it is important to ensure 
that appropriate care is available to every 
childbearing mother during the 
pandemic. With regard to the situation, 
Akaba et al. (2021) hypothesized that 
COVID-19 pandemic in Nigeria may 
have further worsened the already poor 
maternal health services utilization in 
Nigeria. 

Maternal health refers to the health of 
a woman during pregnancy, childbirth 
and after childbirth (postpartum period). 
Maternal health services are health 
services provided to women during the 

periods of pregnancy, childbirth and after 
childbirth. According to WHO (2016), 
these services include: antenatal care 
(ANC), delivery care and postnatal care 
(PNC) services. European Board and 
College of Obstetrics and Gynaecology 
(EBCOG) Scientific Committee (2015) 
stated that adequate ANC offers the 
opportunity for early detection and 
timely treatment of diseases, such as: 
high blood pressure and anaemia. It also 
helps in the provision of preventive 
health services, such as prophylactic 
treatment of malaria, immunization 
against neonatal tetanus and screening 
for sexually transmitted diseases such as 
HIV infection and hepatitis (EBCOG 
Scientific Committee, 2015). Skilled birth 
attendant at delivery is also a maternal 
health service. Several babies or mothers 
are lost due to crucial issues, such as the 
inability to recognize delivery 
complications and ensuring quick 
referrals. According to Nuamah et al. 
(2019), skilled delivery encompasses the 
presence of professionals (midwives, 
doctors, nurses, and others) during 
delivery and also includes an enabling 
environment where equipment, drugs 
and other supplies required for the 
effective and efficient management of 
obstetric complications are available. 

The postpartum period, which refers 
to the first six weeks after childbirth, is 
equally important for mothers. The WHO 
(2021) describes the postnatal period as 
the most critical and yet the most 
neglected phase in the lives of mothers 
and babies as most maternal and new 
born deaths occur during this period. 
Common causes of maternal mortality 
during the postpartum period are 
haemorrhage, infections and 
hypertensive disorders (WHO, 2021). 
These conditions and any other life-
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threatening or debilitating conditions 
requiring urgent medical attention could 
be identified during postnatal care. Other 
services and information, such as 
maternal and child nutrition, 
immunization, hygiene, and sanitation 
can all be provided during postnatal care. 
It is however reported that less than 30 
per cent of women in developing 
countries receive maternal health services 
(Nuamah et al., 2019) which is often 
associated with certain factors. 

Various factors have been adduced to 
be associated with the utilization of 
maternal health services. Studies have 
reported that socio-demographic 
characteristics (age, education, religion, 
marital status, employment status, parity, 
household wealth), access to healthcare, 
healthcare seeking behaviour and 
knowledge about pregnancy and danger 
signs are associated with the utilization of 
maternal health services (Nuamah et al., 
2019; Singh et al., 2019). However, the 
factors of interest in this study are age, 
education level, and parity. 

Age is an important factor in issues 
regarding maternal health. This is to say 
that the age at which a woman begins 
childbearing may affect her 
understanding and exposure, hence 
affecting her utilization of available 
maternal health services. Education level 
attained can also influence the use of 
maternal health services. Nuamah et al. 
(2019) reported that education level had a 
significant association with utilization of 
antenatal care services. Parity which 
refers to the number of times a woman 
has given birth to a foetus with a 
gestational age of 24 weeks or more, 
regardless of whether the child was born 
alive or was stillborn, is a factor which 
may be associated with the utilization of 
maternal health services. Parity could be 

categorized into: nullipara (a woman 
who has not given birth previously), 
primipara (a woman who has given birth 
once), multipara (a woman who has 
given birth more than once) and grand 
multipara (have given birth five or more 
times). 

The COVID-19 pandemic is an 
unprecedented event that caused the 
disruption of health services utilization, 
including maternal health services. The 
increase in maternal mortality since the 
pandemic has called for serious efforts in 
improving the utilization of maternal 
health services. Studies on the utilization 
of maternal health services during the 
third wave (4th April, 2021-19th December, 
2021) of COVID-19 across Nigeria are 
scarce. The study on utilization of 
maternal health services among 
childbearing mothers (CBMs) in Nsukka 
LGA, Enugu State becomes necessary 
because of the alarming rates of maternal 
mortality in the study area. Findings 
from this study may be beneficial in 
providing significant stakeholders at all 
levels of the health care system with the 
required information towards alleviating 
the negative impact of COVID-19 on the 
already fragile health system especially in 
the area of maternal health services. 
 
Objectives of the Study 
The major purpose of the study was to 
investigate utilization of maternal health 
services among childbearing mothers 
during the third wave of COVID-19 
pandemic in Nsukka LGA, Enugu State 
Nigeria. Specifically, the study 
determined: 

1. level of utilization of maternal health 
services among CBMs in Nsukka LGA; 

2. level of utilization of maternal health 
services among CBMs in Nsukka LGA 
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based on socio-demographic factors (age; 
education level and parity). 
 
Research Questions 
Two research questions guided the study. 
1. What is the level of utilization of 

maternal health services among 
CBMs in Nsukka LGA? 

2. What is the level of utilization of 
maternal health services among 
CBMs in Nsukka LGA based on 
socio-demographic factors (age; 
education level and parity)? 

 
Hypothesis 
Socio-demographic factors (age; 
education level and parity) are not 
significantly associated with the 
utilization of maternal health services 
among CBMs during the third wave of 
COVID-19 pandemic in Nsukka LGA, 
Enugu State. 
 
Methodology 
Design of the Study: This study adopted a 
descriptive cross-sectional survey 
research design.  
Area of the Study: The study was 
conducted during the third wave of 
COVID-19 pandemic (May, 2021 - June, 
2021) at health facilities in Nsukka Local 
Government Area (LGA), Enugu State. 
Nsukka LGA is in Enugu State, with its 
administrative headquarters in the town 
of Nsukka. The LGA is the most 
populated amongst the 17 LGAs in 
Enugu State according to population 
statistics. The Childbearing mothers 
(CBMs) seem to lowly utilized maternal 
health services during the third wave of 
COVID-19 pandemic due to the 
mandated global lock down and other 
COVID-19 protocols required at the 
health facilities. In view of these facts, the 
area was adjudged suitable for the study. 

In view of these facts, the area was 
adjudged suitable for the study. 
Population for the Study: The study 
population comprised CBMs in the study 
area. The projected population of Nsukka 
LGA as at 2016 was 417,700 (National 
Population Commission [NPC]/National 
Bureau of Statistics [web]). The 
population of CBMs was 3,379 (Nsukka 
LGA Health Monitoring & Evaluation 
Office, 2020). Only CBMs who were 
pregnant or have given birth within the 
last two months (March – April, 2021) 
were included in the study.  
Sample for the Study: The sample size was 
380 determined using Cohen, Manion, 
and Morrison (2011) Standardized Table 
for Sample Size, Confidence Levels and 
Confidence Intervals for Random 
Samples, which states that when a 
population size is 2,500 or above at 95 per 
cent confidence level (5% intervals), the 
sample size should be 333 or above. A 
multi-stage sampling procedure was 
used to select the respondents for the 
study. The first stage involved the use of 
simple random sampling technique of 
balloting without replacement to select 
five out of the sixteen Health Districts in 
Nsukka LGA. The second stage involved 
simple random sampling technique of 
balloting without replacement to select 
two health facilities from each of the five 
Health Districts selected in stage one, 
which gave a total of 10 health facilities 
which were used for the study. The third 
stage involved the use of convenience 
sampling technique to draw 38 CBMs 
from each of the 10 health facilities for the 
study, which gave a total of 380 CBMs. 
Convenience in the sense that CBMs in 
different health facilities who had time 
and expressed their consent in 
responding to the questionnaires, were 
used.   
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Instrument for Data Collection: 

Questionnaire was used for data 
collection. It consisted of 14 items divided 
into parts A and B. Part A consisted to 
three socio-demographic variables (age, 
education level, parity). Part B consisted 
of 11 items on maternal health services 
with a double response option. The 
questionnaire was validated by five 
experts from public health education and 
was tested for internal consistency. A 
reliability index of .773 was obtained 
using split half (spearman’s rank order 
correlation) and adjudged reliable for the 
study. 
Data Collection Technique: A total number 
of 380 copies of the questionnaire were 
distributed to the CBMs. Out of 380 

copies administered, 365 copies were 
returned, which gave a return rate of 96.1 
per cent. The returned 365 copies were 
duly filled out and used for analyses.  
Data Analysis Technique: Frequency count 
and percentage were used for analyses of 
the research questions. Multivariable 
logistic regression was used to assess the 
socio-demographic factors of age, 
education level and parity associated 
with the utilization of maternal health 
services at .05 level of significance. The 
score of ≥ 50 per cent indicated high 
utilization and the score of ≤ 49 per cent 
indicated low utilization. 
 
Results 

 
 
Table 1: Frequency and Percentage Responses on Level of Utilization of Maternal 

Health Services during the Third Wave of COVID-19 Pandemic 
S/N Maternal Health Services High level 

f(%) 
Low level 

f(%) 

1.  Urine test 267(73.2) 98(26.8) 
2.  Blood test 245(67.1) 120(32.9) 
3.  Blood pressure check 233(63.8) 132(36.2) 
4.  Weight check 241(66.0) 124(34.0) 
5.  Abdominal examination and ultrasound 225(61.6) 140(38.4) 
6.  Health education on pregnancy complications 218(59.7) 147(40.3) 
7.  Psychological services 194(53.2) 171(46.3) 
8.  Skilled Delivery (by a skilled birth attendant) 264(72.3) 101(27.7) 
9.  Family planning services 209(57.3) 156(42.7) 
10.  Immunization services 214(58.6) 151(41.4) 
11.  HIV/AIDS testing and counselling 206(56.4) 159(43.6) 

 Cluster % 266(72.9) 99(27.1) 

Key: ≤ 49%  = Low Utilization;   ≥ 50%  = High Utilization 

 
 
Table 1 shows that CBMs (72.9%) had high level of utilization of maternal health services. 
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Table 2: Frequency and Percentage Responses on Level of Utilization of Maternal 

Health Service during the Third Wave of COVID-19 Pandemic Based on Socio-
demographic Factors  

 
Socio-demographic Factors 

 
N 

Utilization of Maternal Health Services 

High f(%) Low f(%) 

Age    
15 – 20 years 107 75(70.1) 32(29.9) 
21 – 23 years 130 100(76.9) 30(23.1) 

24 years and above 128 91(71.1) 37(28.9) 
Education Level    

No formal Education 77 59(76.6) 18(23.4) 
Primary education 89 71(79.8) 18(20.2) 

Secondary education 111 81(73.0) 30(27.0) 

Tertiary education 88 55(62.5) 33(37.5) 
Parity    

Nullipara 63 40(63.5) 23(36.5) 
Primipara 101 80(79.2) 21(20.8) 

Multipara 119 80(67.2) 39(32.8) 
Grand multipara 82 66(80.5) 16(19.5) 

Key: ≤ 49%  = Low Utilization;   ≥ 50%  = High Utilization 

 
Table 2 shows that CBMs aged 26-36 
years (76.9%) had high level of utilization 
of maternal health services than those 
aged 15-25 years (70.1%), and 37+ years 
(71.1%) respectively.  The table also 
shows that CBMS who had primary 
education (79.8%) had high level of 
utilization of maternal health services 

than those who had no formal education 
(76.6%), secondary education (73.0%) and 
tertiary education (62.5%) respectively. 
The CBMs who are grand multipara 
(80.5%) had high level of utilization of 
maternal health services than those who 
are primipara (79.2%), multipara (67.2%), 
and nullipara (63.5%) respectively. 

 
Table 3: Binary Logistic Regression Identifying Socio-demographic Factors Associated 

with Level of Utilization of Maternal Health Service among Childbearing 
Mothers 

Factors B S.E Wald df p-
value 

Exp(B) 95% C.I. for Exp(B) 

Lower Upper 

Age   2.652 2 .266    
15- 25 yearsa          
26 – 36 years  -.271 .308 .775 1 .379 .763 .417 1.394 
37 years and 
above 

-.486 .299 2.639 1 .104 .615 .342 1.106 

Education level   8.836 3 .032    
No formal 
educationb 

        

Primary education -1.077 .399 7.293 1 .007* .341 .156 .744 
Secondary 
education  

-.815 .370 4.837 1 .028* .443 .214 .915 
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Tertiary education -.631 .322 3.838 1 .050* .532 .283 1.000 
Parity   10.499 3 .015    

Nulliparac          
Primipara   1.269 .429 8.739 1 .003* 3.559 1.534 8.257 
Multipara  .316 .385 .673 1 .412 1.372 .645 2.918 
Grand multipara  .754 .355 4.520 1 .034* 2.125 1.061 4.259 
Constant  -.734 .365 4.046 1 .044 .480 -.734  

Nagelkerke R2 = .078 CI= Confidence Interval Odd Ratio (OR) = Exp(B) 
Ref Groups: Age = 15-25 yearsa; Education Level = No Formal Educationb; Parity = Nulliparac  

 
Table 3 shows that the Nagelkerke R2 of 
.078 indicated a poor relationship 
(variation or change) of 7.8 per cent 
between the demographic factors and the 
dependent variable (level of utilization of 
maternal health service). Findings reveal 
that education level and parity (p < .05) 
were significantly associated with level of 
utilization of maternal health services 
among childbearing mothers while age (p 
> .05) was not significantly associated. In 
a multivariate analysis, childbearing 
mothers with primary, secondary and 
tertiary education were 65.9 per cent, 55.7 
per cent and 55.9 per cent less likely to 
utilize maternal health services than 
those with no formal education (OR = 
.341, 95% CI [.156 - .744], p = .007 < .05), 
(OR = .443, 95% CI [.214 - .915], p = .028 < 
.05), (OR = .532, 95% CI [.283 – 1.000], p = 
.050 < .05) respectively. Childbearing 
mothers who are primipara were 3.6 
times more likely to utilize maternal 
health services than those who are 
nullipara (OR = 3.559, 95% CI [1.534 – 
8.257], p = .003 < .05). Childbearing 
mothers who are grand multipara were 2 
times more likely to utilize maternal 
health services than those who are 
nullipara (OR = 2.125, 95% CI [1.061 – 
4.259], p = .034 < .05).  
 
Discussion 
The incidence of COVID-19 has led to the 
disruption of health systems globally, 

including crucial maternal health 
services, therefore, affecting its 
utilization. Hence, this study was 
undertaken to investigate utilization of 
maternal health services during the third 
wave of COVID-19 pandemic. Findings 
in Table 1 reveal that CBMs (72.9%) had 
high level of utilization of maternal 
health services. These services include: 
urine test; blood test; blood pressure 
check; weight check; abdominal 
examination and ultrasound; health 
education on pregnancy complications; 
psychological services; skilled delivery 
(by a skilled birth attendant); family 
planning services; immunization services; 
and HIV/AIDS testing and counselling. 
These services make up antenatal care 
services, delivery and postnatal services. 
This suggests that a high level of 
utilization of maternal health services 
during the third wave of COVID-19 
pandemic could be attributed to the low 
incidence of COVID-19 in the various 
communities of the LGA under study. 
The finding was expected and was 
consistent with the finding of Shudura, 
Yoseph, and Tamiso (2020) who found 
that the overall utilization of antenatal 
care services, institutional delivery, and 
postnatal care services among women of 
reproductive age in South Ethiopia was 
69.1, 52.1, and 32.7 per cent, respectively. 
The findings also agree with the findings 
of Temesgen et al. (2021) in a study 
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conducted in West Shoa zone, central 
Ethiopia which found that the prevalence 
of maternal health service utilization 
during the COVID-19 pandemic was 64.8 
per cent. This is affirmed by the 
continuous rise in the prevalence of 
maternal mortality and the increased 
efforts to drastically reduce preventable 
maternal deaths.  
 Findings in Table 2 reveal that CBMs 
had high level of utilization of maternal 
health services during the third wave of 
COVID-19 pandemic regardless of age, 
education level and parity. However, 
Table 3 showed that education level and 
parity were significantly associated with 
level of utilization of maternal health 
services among childbearing mothers 
whereas, age was not significantly 
associated. Studies have shown that age, 
education level and parity are factors 
associated with utilization of maternal 
health services (Haruna, Dandeebo, & 
Galaa, 2019; Idris, Sambo, & Ibrahim, 
2013; Nuamah et al., 2019). The finding 
on age was not consistent with the 
findings of Magadi, Agwanda, and Obare 
(2007) in Sub-Saharan Africa which 
revealed that teenage mothers have poor 
maternal care than older women. This 
could be as a result of societal 
stigmatization associated with teenage 
pregnancy, especially in rural settings, 
which deter pregnant mothers from 
seeking health care at the health facility. 
The findings on age was also not 
consistent with the findings of Nuamah 
et al. (2019) in Ghana who found that 
maternal age was significantly associated 
with access to maternal healthcare with 
older mothers being more likely to have 
access, although there is a lack of clear 
consensus on the influence of age on 
maternal healthcare. Childbearing 
mothers, especially younger mothers, 

should be encouraged to utilize the 
available maternal health services 
especially during antenatal, delivery and 
postnatal periods. 
 Previous studies have shown an 
association between maternal education 
and utilization of maternal health 
services (Regassa, 2011; Tsawe et al., 
2015). The findings on education level 
were not expected and were not 
consistent with the findings of Nuamah 
et al. (2019) who reported that having 
some form of education was associated 
with higher odds of accessing and using 
maternal healthcare compared to those 
with no formal education. The findings 
also disagree with the findings of 
Shudura, Yoseph, and Tamiso (2020) that 
the odds of utilizing antenatal care were 
4.72 times higher for women who have a 
formal education as compared to those 
who have no formal education. The 
suggestion that women who are highly 
educated are better able to understand 
the importance of receiving maternal 
health services, may partly account for 
the observed association. Education is an 
opportunity to empower women, and 
empowered women have greater 
confidence and capability to make a 
decision to use modern health services 
for themselves and for their children. 
 Parity was found to be significantly 
associated with level of utilization of 
maternal health services among 
childbearing mothers. The finding is 
expected as is in line with Zeine et al. 
(2010) who reported that the number of 
parity was a determinant in the 
utilization of antenatal care. The finding 
is consistent with Ndie and Idam (2013) 
in Abakaliki Urban who reported that 
parity is associated with the utilization of 
maternal health services. This may be 
explained by the fact that mothers during 
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their second pregnancy tend to be more 
careful. The extra precaution tends to 
reduce during the third pregnancy but 
they become more cautious after that.  
 The limitations of this study include 
that, this study only provides information 
on significant associations between socio-
demographic factors (age, education level 
and parity) and utilization of maternal 
health services without also providing 
information on significant associations 
between COVID-19-related factors (such 
as: fear of contracting COVID-19, 
practising COVID-19 preventive 
measures, among others) and utilization 
of maternal health services. The study 
failed to identify the challenges in 
accessing maternal health services. Also, 
the study sample consisted of only CBMs 
attending health facilities and does not 
include CBMs who were not attending 
health facilities, thus limiting the 
generalizability of the findings. Further 
studies should consider using a larger, 
randomized and more representative 
sample size, considering other factors 
associated with the utilization of 
maternal health services and CBMs not 
attending health facilities in the Study 
area. 
 
Conclusion  
The findings of this study showed higher 
level of utilization of maternal health 
services. These services include: urine 
test; blood test; blood pressure check; 
weight check; abdominal examination 
and ultrasound; health education on 
pregnancy complications; psychological 
services; skilled delivery (by a skilled 
birth attendant); family planning services; 
immunization services; and HIV/AIDS 
testing and counselling. Education level 
and parity were significantly associated 

with utilization of maternal health 
services. 
 
Recommendations 
1. Campaigns enlightening CBMs on the 

importance of maternal health services 
in the fight against maternal mortality 
should be intensified irrespective of 
maternal age, education level and 
parity. 

2. Childbearing mothers should be 
adequately enlightened on all relevant 
aspects of the coronavirus disease and 
the importance of adopting and 
practising the safety measures to 
prevent further spread of the disease. 

3.  Health educators and healthcare 
providers should through counselling, 
health education and other means, 
alleviate the fears associated with 
COVID-19 among CBMs which may 
influence their hospital visits and hence 
utilization of maternal health services. 
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Abstract 

The study investigated issues relating to choice of clothing among 
undergraduates of University of Ibadan, Oyo State. Specifically, the study 
determined: sources of clothing information used by the undergraduates, 
challenges faced by undergraduates in making clothing choices and factors 
(parental, physical and psychological) that contribute to the clothing choices of 
the undergraduates. Population for the study consisted of all undergraduates 
from University of Ibadan, Oyo State. A total of 133 undergraduates were 
randomly drawn for the study. Instrument for data collection was questionnaire. 
Percentage, frequency distribution and mean were employed for data analysis. 
Major findings are 10 sources of clothing information, including social media, 
peers, and fashion magazines, among others. There are also eight challenges 
faced by undergraduates in their clothing choices which include, cost of clothing 
items, deciding on clothing items to buy, among others. Other findings are eight 
(8) parental factors including that parents’ income determine their clothing 
choice, and others; nine (9) physical factors, including uniqueness of clothing, 
clothing that complement figure types, attractiveness of the clothing; seven (7)  
peer factors, including, friends being conscious of their body characteristics, 
seeking advice from friends, and seven (7) psychological factors, including, 
clothing that enhance self-ego, reflects upbringing, and speaks more about the 
wearer. Based on the result of the study, five recommendations were made for 
enhancing decency in clothing among undergraduates. 
 

Keywords: Clothing, Undergraduates, Choices, Parental, Peer, Physical, 
Psychological, Factors 

 
Introduction  
Clothing is one of the basic needs of 
human beings. Clothing is anything worn 
or applied on the body to modify 
personal appearance. It includes clothes, 
accessories, cosmetics even arrangement 
of hair (Forster, 2014). Clothing also 
includes all forms of body adornments 
(Schall and Appiah 2016; Opokua, Ofori 

and Kwabena. 2018).  According to 
Anyakoha (2015), clothing is whatever is 
placed on the body in order to protect, 
adorn or beautify it. Clothing includes 
clothes, accessories and cosmetics. 
Clothing plays important functions. 
These include protection, modesty or 
decency and adornment. Clothing also 
provides clues to status identification, 
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group identification, mood expression, 
sexual attraction and the creation of 
impressions (Forster, 2014). According to 
Marshall and Chassin (2000) modesty of 
clothing focuses on the area of the body 
to be concealed and this differs across 
cultures. Various cultures have rules 
about modesty that relate to the choice 
and use of clothing. The immodest aspect 
of clothing is not to cover nakedness but 
to attract attention.  Ejila (2014) 
emphasized the role of clothing in 
protection against harsh weather 
conditions and environmental hazard. 
There is no doubt that these functions 
also apply to undergraduate students in 
universities. Important functions of 
clothing call for wise and informed choice 
of clothing by all individuals including 
undergraduate students of University of 
Ibadan. 

Clothing choice involves decision 
making as to which clothing articles to 
select, purchase or obtain, and utilize to 
satisfy clothing needs. Such clothing 
decision should enable the wearer to 
experience comfort, confidence, and self-
esteem; therefore decision should be 
made carefully.  For the undergraduates 
various factors influence their clothing 
choice (Bruce 2055) 

Family background, physical, 
psychological and social needs of the 
person play major role in the clothing 
decision making and drive youth to 
follow trends of fashion in their choice of 
clothing (Eijeden, in Kwanuba, Sababa 
and Jacob, 2020, O’ Cass 2001, Auty and 
Elliot, 2001). Akpan (2018) reported that 
mass media is one of the major sources of 
information that undergraduates use as 
means of determining their choices of 
clothing. She also disclosed that family 
background has significant impact on the 
choices of clothing by undergraduates. 

Also other sources of information are 
newspaper magazines, family and 
friends, fashion show, clothing displays 
and lots more.  

Family is a constant presence in most 
peoples’ lives; and therefore, it goes 
without saying that clothing decisions 
and choices made are often influenced by 
family members. Invariably therefore, 
with clothing choices primarily being 
influenced by family, the same serves as 
prime socialization agents, with family 
activities often influencing those choices. 
Although, peers and family members 
have been considered prime socialization 
agents in consumer socialization; peer 
influence plays a major role in clothing 
selection for young people. With 
increased age, older students were 
reported to shift and pay greater 
attention to friends' opinions and less to 
their parents'; study results further show 
that while girls were more influenced by 
their peers, boys were more influenced 
by their families (Mantyi-Ncube and 
Langwenya, 2014). 

Clothing is the most important 
feature of lives. “Psychological factors 
greatly affect women’s clothing choices; 
these results in consciously or 
unconsciously thinking about the 
relationship of the clothing with one’s 
personality type. Bright colours are 
usually associated with happiness while 
light and dark colours are usually used in 
a state of depression, sadness and 
gloominess. Some people prefer to buy a 
comfortable dress even if it may be out of 
fashion, whereas teenagers, especially, 
are more interested in wearing something 
trendy even if it creates uneasiness for 
their families (Mantyi-Ncube and 
Langwenya, 2014). 

Clothing protects against many things 
that can injure the naked human body 
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but today, humans have shown extreme 
inventiveness in devising clothing. 
Strange appearance has come to 
characterize the dress pattern of students 
on the campuses of tertiary institutions in 
Nigeria (Haruna, 2016). Clothing, dress 
pattern or adornment is an aspect of 
human physical appearance which has 
social significance apart from food and 
shelter, clothing is listed as one of the 
basic physiological human needs. This 
most essential need of man has now 
posed a great deal of problem to people 
especially the students of tertiary 
institutions who dress indecently against 
the acceptable norms of the society. 

The undergraduates’ students are 
expected to be models not only in 
academic excellence but also in matters 
relating to social, emotional and moral 
standards. Their clothing choices and 
practices should be such that will 
encourage trust, confidence, comfort, 
respect and sense of responsibility, 
reverse is the case among undergraduates 
of University of Ibadan. Currently, 
dressing to expose the sacred part of the 
body has become a modern dressing style 
among students. (Mohammed & 
Mohammad, 2015). These students attend 
lectures with garments that expose 
sensitive body parts likes low necklines 
showing their burst, skinny jeans trousers 
below waistline which is tight-fitting 
down to the ankle and skimpy tops 
revealing their pants. The male students 
wear T-shirts with jeans hanging below 
waist line (sagging) due to short crotch of 
trousers and fastened tightly at the 
middle of the two bottom lobes revealing 
their boxers and sometimes they could 
also have what is known as “carrot 
trousers” (pencil cuts) which takes the 
same form with that of the ladies (very 
tight from waist to their ankle). This 

pattern of dressing has made some 
students never to be seen as responsible 
due to the fact that it reveals their body 
contours which are provocative. Students 
dresses most times, expose a lot of figure 
faults which hardly makes them look 
appreciable there by defeating the 
essence of clothing (concealing figure 
faults)(Abdulkadir, 2019), As if this is not 
enough, the girls again wear very tight 
trousers called 'shinnies', thereby 
showing the contours of their body 
ostensibly to entice the opposite sex 
(Selase & Mawuli, 2013). Also, some boys 
are guilty of indecent dressing (Omede, 
2011; Ewulo, 2016,Ojogbane, Amonjenu 
& Husseini, 2020). However, their dress 
pattern is different from that of the girls. 
Their dressing makes them look dirty and 
very unattractive with unkempt hairs and 
dirty jeans having pockets of holes 
deliberately created around the knees 
and lower parts of the trousers (Ewulo, 
2016).  
 
Objectives of the Study 
The main objective of the study was to 
investigate issues relating to choice of 
clothing among undergraduates of 
University of Ibadan, Ibadan, Oyo State. 
Specifically, the study determined: 
1. sources of clothing information used 

by undergraduates. 
2. challenges faced by undergraduates in 

clothing choices. 
3. factors (parental, physical, peer and 

psychological) that contribute to the 
clothing choices of the 
undergraduates. 

 
Research questions 
1. What are the sources of clothing 

information used for the 
undergraduates in the area of the 
study? 
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2. What are the challenges faced by 
undergraduates in clothing choices? 

3. What factors (parental, physical, peer 
and psychological) contribute to 
clothing choices of undergraduates? 

 
Methodology 
Design of the study: The study adopted a 
descriptive survey research design. The 
survey was targeted at eliciting 
information from female undergraduate 
students in University of Ibadan. 
Study area: The area of the study was 
Ibadan. The study however focused on 
the University of Ibadan. The University 
has 16 faculties. 
Population of the study: The target 
population of the study comprised all 
undergraduates of University of Ibadan, 
Ibadan, Oyo State. According to 
information gotten from the University of 
Ibadan portal, at the time of this study, 
there are 41,734 undergraduates in the 
University of Ibadan. They are between 
ages of 17 and 28. Majority of the 
undergraduates are females, and single. 
Their major ethnic group is Yoruba 
though all other ethnic in the country are 
represented. 
Sample for the study: A multistage 
sampling procedure was used to select 
respondents. Firstly, three faculties were 
randomly selected (Agriculture, 
Education and Public Health) from 16 
faculties in the University. Secondly, one 
department was reandomly selected from 
selected faculties. Agricultural extension 
had 181 students, Human had Kinetics 
266 and Human Nutrition had 216 
students. Lastly, 20 percent (20%) of the 
respondents were randomly selected to 
give a sample size of 133 respondents.   
Instrument for data collection: 

Questionnaire was used to collect data. It 
was developed based on extensive 

literature review and in line with the 
objectives of the study. The questionnaire 
was made up of six clusters. Cluster A 
focused on sources of clothing 
information, with “Yes”/”No” response 
options, Cluster B focused on challenges 
faced by undergraduate in choice of 
clothing; and Cluster C to F focused on 
factors (parental, physical, peer and 
psychological) that influence 
undergraduates’ choices of clothing. 
Clusters B, C and F, had three-point 
rating scale of “Not a Challenge” (NC), 
“Mild Challenge” (MC), and “Serious 
Challenge” (SC) for cluster B, and 
“Regularly”, “Occasionally” and “Never” 
for clusters C to F. The instrument was 
face validated three experts. A pilot study 
was conducted using a sample size of 20 
respondents who were not part of 
samples selected for the study. Data 
obtained were analyzed to determine 
internal consistency of the instrument. 
The reliability co-efficient obtained was 
0.756. 
Data collection: A total of 133 copies of the 
questionnaire were distributed to the 
undergraduates by hand. All the copies 
of the questionnaire were properly 
completed retrieved. This gave 100 
percent return rate.  
Data analysis: Frequencies and percentage 
were used to analyze data in cluster A of 
the instrument. Data were analyzed using 
mean. Based on a three-point rating scale 
of 2, 1,0 adopted in the instrument, a 
mean rating of 1.00 and above was 
regarded as “agreed” while mean less 
than 1.00 was regarded as “disagreed”, 
for items in clusters C to F of the 
instrument. 
 
Results  
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Socio-economic status of the students: 
Data analysis on socioeconomic status of 
the students reveals that 69.9 percent of 
the respondents were within the age 
range 20-25 years. More than half (65.4%) 
of the respondents were female while 
only 34.6 percent were male. Also more 
than half (69.9%) of the respondents were 
Christians, while less than half (30.1%) 
were Muslims. Majority of the 

respondents (93.2%) were single and 
majority (86.5%) of the them are Yoruba, 
very low proportion of the respondents 
(8.3%) are Igbo, few (2.3%) are Hausa, 
very few (1.5%) are Edo and a respondent 
(0.8%) is Urhobo.  
 
Sources of Clothing Information Used 
by Undergraduates in the Study Area 

 
 
Table 1: Percentage (%) Sources of Clothing Information (n = 133) 
S/N Sources of Clothing Information F(%) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

Fashion Magazines 
Family Members/Parents 
peers 
window shopping 
fashion show 
clothing displays 
Social media (internet, Instagram, Facebook, Twitter) 
Films 
Newspaper articles on clothing designs 
Religion houses 

105 (78.9) 
111 (83.5) 
119(89.5) 
102(76.7) 
81 (60.9) 
112 (84.2) 
125 (94) 
118 (88.7) 
82 (61.7) 
106 (79.7) 

Source: Field survey, 2019 F= Frequency % = Percentage 

 
Table 1 shows percentage distribution of 
respondents based on selected sources of 
clothing information. It shows that (94%) 
of the respondents obtain information 
about their clothing from social media 
(internet, Instagram, Facebook and 
twitter) which is the highest source of 
information, followed by peer (89.5%). 

However, (61.7%) and (60.9%) obtain 
their information from newspaper articles 
on clothing designs and fashion show 
respectively.  
 
Challenges Faced by Respondents on 
Choices of Clothing in the study area 

 
Table 2: Percentage (%) Responses on Challenges Faced by Undergraduates on 

Clothing Choices 
S/N Challenges faced on  Choices of 

Clothing  
Not a  
Challenge 
F (%) 

Mild  
Challenge 
F (%) 

Serious 
Challenge 
F (%) 

Mean Rank  

1 Cost of clothing items 28 (21.1) 76 (57.1) 29 (21.8) 1.01 1st 
2 Dress code restrict my dressing 61 (45.9) 47 (35.3) 25 (18.8) 0.73 4th 
3 Copying fashion blindly 68 (51.1) 45 (33.8) 20 (15.0) 0.64 7th 
4 Crave for foreign made clothing items 58 (43.6) 56 (42.1) 19 (14.3) 0.71 6th 
5 Deciding on clothing to buy 39 (29.3) 70 (52.6) 24 (18.0) 0.89 2nd 
6 Not knowing how to identify and 

select good quality clothing 
53 (39.8) 64 (48.1) 16 (12.0) 0.72 5th 
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7 Time for clothing selection 55 (41.4) 60 (45.1) 18 (13.5) 0.72 5th 
8 Students being Addressed as 

prostitutes. 
64 (48.1) 33 (24.8) 36 (27.1) 0.79 3rd 

Source: Field survey, 2019 F= Frequency % = Percentage 

 
Table 2 presents a list of various 
challenges options that influences or 
affects respondents’ choice of clothing. 
Cost of clothing items (mean=1.01) was 
ranked the highest and seen has major 
challenge while copying fashion blindly 
(0.64) and crave for foreign made clothing 

items (0.71) were not seen as major 
challenges among the respondents.  
 
Contribution of Parental, Physical, Peer 
and Psychological Factors on the 
Clothing Choices of Respondents in the 
Study Area 

 
Table 3: Percentage (%) Responses on Parental Factors Influencing Undergraduates 

Clothing Choices 
S/N Parental factors Regularly 

F (%) 
Occasionally 
F (%) 

Never 
F (%) 

Mean Rank 

1.  My parents’ dressing styles 
influence my dressing 

28 (21.1) 75 (56.4) 30 (22.6) 0.99 4th 

2.  My Parents allow me to watch 
movies that displays nudity 

7 (5.3) 32 (24.1) 94 (70.7) 0.35 7th 

3.  My parents purchase skimpy 
dresses for their children from 
childhood 

18 (13.5) 40 (30.1) 75 (56.4) 0.57 6th 

4.  My parents do not frown at my 
dressing habits 

23 (17.3) 75 (56.4) 35 (26.3) 1.09 3rd 

5.  My parents do not consider 
weather condition in clothing 
selection for me 

28 (21.1) 51 (38.3) 54 (40.6) 1.20 1st 

6.  No attention is given to my 
preference when my parentsare 
selecting my clothing  

28 (21.1) 54 (40.6) 51 (38.3) 1.17 2nd 

7.  My parent has the greatest 
influence on the clothing I 
choose 

32 (24.1) 57 (42.9) 44 (33.1) 0.91 5th 

8.  My parents’ income determines 
my choices of clothing 

52 (39.1) 55 (41.4) 26 (19.5) 1.20 1st 

Source: Field survey, 2019  F= Frequency % = Percentage 

 
Table 3 presents the parental factors as 
part of issues relating to clothing choices 
of undergraduate students. It revealed 
that respondents agreed that their 
parental income determines their choice 
of clothing, parent do not consider 

weather condition in clothing selection 
for them, parent do not pay attention 
when selecting their clothing and their 
parents do not frown at their dressing 
habits. 
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Table 4: Percentage (%) Responses on Physical Factors Influencing Undergraduates 
Clothing Choices 

S/N Physical factors Regularly 
F (%) 

Occasionally 
F (%) 

Never 
F (%) 

Mean Rank 

1. Types of fabrics determines 
my clothing selection 

75 (56.4) 52 (39.1) 6 (4.5) 1.52 3rd 

2. I choose clothing that 
complement my figure types 

88 (66.2) 36 (27.1) 9 (6.8) 1.59 2nd 

3. Attractiveness of the clothing 
influence choice of my 
clothing 

84 (63.2) 43 (32.3) 6 (4.5) 1.59 2nd 

4. Uniqueness of my clothing 
reflects my fashion 
consciousness  

85 (63.9) 43 (32.3) 5 (3.8) 1.60 1st 

5. Style in vogue determines my 
clothing selection 

44 (33.1) 62 (46.6) 27 
(20.3) 

1.13 6th 

6. I pay less attention on fitness 
on clothing selection 

23 (17.3) 72 (54.1) 38 
(28.6) 

1.11 7th 

7. My complexion determines 
my clothing selection  

45 (33.8) 55 (41.4) 33 
(24.8) 

1.09 8th 

8. I like to dress to attract 
opposite sex 

12 (9.0) 56 (42.1) 65 
(48.9) 

1.40 4th 

9. Weather condition affects my 
choices of clothing 

55 (41.4) 65 (48.9) 13 
(9.8) 

1.32 5th 

Source: Field survey, 2019  F= Frequency % = Percentage 

 
Table 4 shows that physical factors that 
influenced the respondents’ choices of 
clothing, it revealed that respondents 
agreed to all items. They all have means 
above 1.00. Findings revealed the type of 

fabrics, style in vogue, complexion, 
uniqueness of clothing have great impact 
on selection of clothing by the 
respondents. 

 
Table 5: Percentage (%) Responses on Peer Factors Influencing Undergraduates 

Clothing Choices 
S/
N 

Peer factors Regularly 

F (%) 

Occasionally  
F (%) 

Never 
F (%) 

Mean Rank 

1 My friends are very conscious of the 
clothing  I selected to wear 

35 (26.3) 61 (45.9) 37 (27.8) 0.99 2nd 

2 I imitate my friends in clothing 
selection 

19 (14.3) 51 (38.3) 63 (47.4) 0.67 7th 

3 My friends spend more of their 
allowance on their clothing 

23 (17.3) 62 (46.6) 48 (36.1) 0.81 5th 

4 I derive some satisfaction from the 
clothing my friends selected 

20 (15.0) 81 (60.9) 32 (24.1) 0.91 4th 

5 My friends encourage me on selection 
of clothing in vogue 

19 (14.3) 65 (48.9) 49 (36.8) 0.77 6th 

6 My friends are conscious of their 
body characteristics in clothing 

52 (39.1) 68 (51.1) 13 (9.8) 1.29 1st 
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selection 

7 I seek advice from my friends before I 
embark on clothing selection 

25 (18.8) 78 (58.6) 30 (22.6) 0.96 3rd 

Source: Field survey, 2019  F= Frequency % = Percentage 

 
Table 5 presents the peer factors that 
influenced the respondents’ choices of 
clothing, it revealed that the respondents’ 
friends are conscious of their body 
characteristics in clothing selection was 
rated the highest followed by friends are 

very conscious of the clothing selected by 
respondents. the study also showed that 
respondents do not imitate their friends 
in clothing selection as it was rated the 
lowest. 

 
Table 6: Percentage (%) Responses on Psychological Factors Influencing 

Undergraduates Clothing Choices 
S/N Psychological factors Regularly 

F (%) 
Occasionally 
F (%) 

Never 
F (%) 

Mean Rank 

1 Prestige of the store I patronized 
influence my clothing selection 

29 (21.8) 59 (44.4) 45 
(33.8) 

0.88 6th 

2 My clothing selection reflects my 
upbringing 

61 (45.9) 48 (36.1) 24 
(18.0) 

1.28 3rd 

3 I select my clothing based on the 
norms of the society 

43 32.3) 67 (50.4) 23 
(17.3) 

1.15 5th 

4 I select clothing that others 
admire  

38 28.6) 79 (59.4) 16 
(12.0) 

1.17 4th 

5 I select clothing that enhance self-
ego  

58 (43.6) 57 (42.9) 18 
(13.5) 

1.30 2nd 

6 My mood determine my clothing 
selection 

47 (35.3) 62 (46.6) 24 
(18.0) 

1.17 4th 

7 My clothing selection speak more 
about me 

75 (56.4) 49 (36.8) 9 (6.8) 1.50 1st 

Source: Field survey, 2019  F= Frequency % = Percentage 

 
Table 6 shows the psychological factors 
that influenced the respondents’ choices 
of clothing; it revealed that respondents 
agreed to all items except item 1 which 
revealed that Prestige of the store 
patronized by respondents does not 
influence their clothing selection. The 
study revealed that the respondents 
clothing selection peak more about them, 
enhance self-ego, reflects their 
upbringing, and also select clothing 
based on norms of the society. 
 
 
 

 
Discussion of Findings 
The findings of the study from table 1 
revealed that there are about ten (10) 
sources of clothing information used by 
most female undergraduate students. The 
selected sources of clothing information 
include Fashion Magazines, Family 
Members/Parents, peers, window 
shopping, fashion show, clothing 
displays, Social media (internet, 
Instagram, Facebook, Twitter), Films, 
Newspaper articles on clothing designs, 
Religion houses. This is also supported 
by Kim and Ko (2012) and Akpan (2018) 
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that identified media as a major source of 
information that exerts influence on 
consumers’ decisions with regards to 
clothing selection, also supported by the 
study of Kwanuba, et al., (2020) who 
found that mass media could play a large 
part in the formation of attitudes, beliefs, 
and ideas because people incorporate 
perceived mediated reality back in lives. 
The result of the study revealed that 
media is a major cause of indecent 
dressing among high institution students. 
However, it is clear that the types of 
music videos, magazines, information on 
the internet and friends, society, western 
culture and notice me attitude have a 
way of influencing students’ choices of 
clothing. Also revealed that youths 
imitate the hip hop/hippies and 
makeup/hairstyles projected in-home 
movies than any other form of dressing 
and the major reasons for that are for 
fashion and imitating a role model. As 
the study postulates, such an act makes 
them look indecent on campus. This is 
also supported by the study of Ibrahim 
(2020) which was also discovered that 
social media influenced the students’ 
choice of dressing pattern in Nigeria. 

Peers were seen as the second major 
source of information from the 
respondents which imply that peers also 
serve as an influence on the respondents’ 
selection of clothing and this is in line 
with the study of Thomas, Abdilfatahi 
and Asare (2016) who endorsed peers, 
friends and neighbours as the major 
source of information regarding what to 
wear and buy. This is an indication that 
though the students want to dress to be 
accepted by their peers they do not allow 
the friends to influence them so much in 
their choices. Again, the study considered 
whether students regarded their peers‟ 

opinions on the selection of clothing as 
important. 

Films also have influence on the 
clothing choices of students and this is 
supported by the study of Oberiri (2016) 
which reveals that films, to some extent, 
are very influential on youth clothes 
shopping behaviour especially for the 
adolescents and the young adult group 
dressing pattern in Nigerian tertiary 
institutions. 

The challenges faced by 
undergraduates in selection of clothing as 
identified in Table 2 of the study include 
cost of clothing items which is seen as the 
major challenge because it has mean of 
above 1.00. This is in line with the study 
of Ejila (2014) that cost of clothing items 
is one of the major challenges in clothing 
selection. Also, students being addressed 
as prostitute are seen as challenges faced 
by students during their choice of 
clothing. This is supported with the study 
of Antonia & Bridget, (2015) which said 
The student being addressed as 
prostitutes was accepted as challenges 
faced by students.  Imagine a student 
from a reputable family in the society 
being addressed as a prostitute and when 
the parent of such students happened to 
hear that. That may send some parents to 
early grave because not all the parents 
will have the mind to bear it, some may 
even develop high blood pressure and 
may die of it. 

Findings from Table 3 revealed 
influence of parental factors on the 
clothing choices of undergraduates and it 
shows that respondents agreed to some 
items which includes that their parents 
do not frown at their dressing habit, have 
greatest influence on the clothing they 
choose, their income determines their 
children choice of clothing. This is in line 
with study of Mantyi-Ncube and 
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Langwenya, (2014) which revealed that 
clothing choices are primarily being 
influenced by family since they are 
primary agent of socialization of children. 
Also, Ofori, Adu, Nyame-Tawiah,  Adu- 
Akwaboa and Agbovie (2014) purported 
that parents contributed to the selection 
of clothing among undergraduates.  

Findings from Table 4 revealed the 
physical factors that influence clothing 
choices of undergraduates. The study 
agrees that all the physical factors listed 
influence the respondents’ choices of 
clothing because the mean calculated was 
above 1.00. Uniqueness of my clothing 
reflects my fashion consciousness was 
ranked highest physical factor, followed 
by I choose clothing that complement my 
figure types, Attractiveness of the 
clothing influence choice of my clothing 
and Types of fabrics determines my 
clothing selection. This is in variance to 
the study of Ofori, et al., (2014) which 
revealed that types of fabrics were ranked 
highest and uniqueness of the styles was 
ranked lowest. The style in vogue was 
not part of major factor because it was 
ranked sixth. This is in variance with the 
study of Oladele & Ogundipe (2016) 
which said that style and fit of clothing 
are major in choices of clothing of 
students 

Findings from Table 5 revealed the 
peer factors that influence clothing 
choices of undergraduates. The study 
disagrees that the peer factors listed 
influence the respondents’ choices of 
clothing because the mean calculated was 
below 1.00. except My friends are 
conscious of their body characteristics in 
clothing selection which is above 1.00.  
This is in variance to the study of 
Thomas, Abdilfatahi and Asare (2016) 
who agreed that peers have significant 
influence on the choices of clothing of the 

respondents. this study is also in line 
with the study of Ofori, et al., (2014) 
which agrees that peers contributed to 
the clothing selection of the students 
Finally, findings from Table 6 revealed 
the influence of psychological factors on 
the choice of clothing among 
undergraduates. Respondents agreed to 
all items listed in table 6 except Prestige 
of the store patronized that does not 
influence the respondents clothing 
selection. This is in line with the study of 
Mantyi-Ncube and Langwenya, (2014) 
which says Clothing is the most 
important feature of our lives. 
Psychological factors greatly affect 
women’s clothing choices; these results in 
consciously or unconsciously thinking 
about the relationship of the clothing 
with one’s personality type. 
 
Conclusion 
The study revealed the issues relating to 
choices of clothing among 
undergraduates of University of Ibadan 
in Oyo state. The issues relating to 
undergraduates’ choices of clothing that 
were sources of clothing information, 
challenges, factors (physical, parental, 
peer influence and psychological) that 
contribute to clothing choice. 

The cost of clothing items is the only 
identified severe challenge faced by the 
respondents. Parental income is the major 
issue that influence their choices of 
clothing under parental factors identified 
and parents also have influence on their 
choices of clothing because they are seen 
as since they are primary agent of 
socialization of children 

The identified physical factors like 
uniqueness, attractiveness, fit and style of 
clothing have great influence on the 
choices of clothing among the 
undergraduates. Also the peer factors 



JHER Vol. 29 (1), September 2022                                          | 36  
 

identified have little or no influence on 
the choices of clothing of the 
undergraduate students and 
psychological factors have great impact 
on the clothing choices of the 
respondents. It is therefore important that 
the students should be conscious of their 
choices of clothing, put into consideration 
their figure types and all the factors 
identified in order to conform with the 
dressing pattern of the society in a 
positive way. 
 
Recommendations 
The following recommendations are 
made based on findings of the study: 
1. Parents to ensure that their children 

dress decently right from the home 
before going into University.  

2. There should be enlightenment 
programmes on social media platform 
by nongovernmental organization 
(NGOs), religious bodies or even 
individuals on good dressing and 
consequences of indecent among 
youths.  

3. The university administrations should 
incorporate code of dressing into the 
orientation programmes of the first 
year undergraduates. 

4. Disciplinary committee should be 
established or set up in university to 
look into issues of indecent dressing 
among undergraduate students.  

5. The students should see themselves as 
role models; therefore, they should be 
conscious of their choice of clothing. 
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Abstract 

The study focused on issues relating to infants breast-feeding refusal. 
Specifically, it determined: age and time lag in infants’ breast-feeding refusal 
and re-breast-feeding; causes of infants’ breast-feeding refusal, and nursing 
mothers’ strategies for ensuring re-breast-feeding of their infants until weaning. 
The study adopted descriptive survey design. Population of the study was 
made up of all nursing mothers who had experienced infant breast-feeding 
refusal who attended ante-natal and post-natal clinics in Nsukka Urban health 
facilities in Enugu State. Snowball sampling technique was used to reach 200 of 
such mothers and they formed the study sample. Questionnaire was used for 
data collection. Data were analyzed using percentages and Mean scores. Results 
show that all infants in Nsukka urban temporarily refused breast-feeding, 
sometime but they resumed within few days to few weeks. Seventeen (17) 
causes of infant temporary breast-feeding refusal were identified. These include, 
nasal congestion (   =3.60), fever (   =3.58), teething problems (   =3.28), and 
unacceptable breast milk taste (   = 3.20), among others. Five strategies adopted 
by nursing mothers to ensure resumption of breast-feeding including seeking 
advice from medical personnel (  =3.82), from older women (  =3.24) and others. 
Nursing mothers should pay more attention to incidences that; bring about long 
hours of separation from their infants, cause their infants to have fever and 
nasal congestion in reducing their infants’ breast feeding refusal. A repeat of the 
research targeting rural illiterate nursing mothers was recommended.  
 

Keywords: Breast-Feeding, Refusal, Infants, Nursing, Mothers, Causes 

 
Introduction 
Infants are children under twelve months 
of age. They are in most cases dependent 
on their nursing mothers for feeding on 
breast milk. Breast milk is easily 
accessible, cheapest, safest and nature‘s 
best food for infants (World Health 
Organization [WHO)], 2019; Ku, 2010). 
Breast milk has optimal nutrient 
compositions formed from the maternal 
blood and stored reserves of fats, sugar, 
water, protein, minerals and vitamins 
according to United Nations International 

Children’s Emergency Fund (UNICEF,) 
(2011); Bjarnadottir,(2020). These sources 
posit that breast milk contains equally 
enzymes, hormones, and immunological 
substances that defend infants from 
infections and diseases. Adequate breast 
feeding contributes to proper physical 
growth, emotional and cognitive 
development of children and can prevent 
up to 19 percent of infant mortality in low 
income countries (Leta, (2018 and Abiola, 
2021). Most nursing mothers use their 
breast milk to feed their infants and to 
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bond with them, among others benefits 
(Davis , 2021). Despite inherent benefits 
in breast feeding, incidences of infants 
refusing to breast- feed abound with 
limited empirical evidence as tos; the 
nature of refusal - that is  age at which the 
refusal occurs and duration, whether it is 
temporary or permanent, causes of the 
refusal and nursing mothers’ coping 
strategies in ensuring that  their infants’ 
re-breast feed hence the study. 

Infants’ breast-feeding refusal 
showcases when they constantly fuse at 
breast or refuse to attach and suck the 
breast with crying. The breast milk 
refusal according to Sullivan (2019) can 
be for a short duration of time thereafter 
the infant can resume breast-feeding, that 
is re-breast feed termed temporary 
refusal or no re-breast feed once breast-
feeding is refused called permanent 
refusal. Whatever form it takes, causes of 
infants’ breast-feeding refusal in the area 
of study are unknown and can be on 
health and or attitudinal challenges 
traceable to both infants and their 
mothers. Health challenges traceable to 
infants’ refusal to breast feed according to 
Bjarnadottir, (2020),  and Victoria, Bahl, 
Barros, Franca, Horton, Krasevec, Murch, 
Sankar, Walker, and Rollings, (2016) 
included; nasal congestion, digestive 
track or reflux disease, allergies, surgery, 
teething problems, tongue tie, 
complications from immunizations or 
vaccination. While attitudinal challenges 
caught across: nipple confusion, and 
excessive night feedings, and distractions. 
The authors explain that nasal congestion 
can result from cool and ear infections. 
Digestive track problem or reflux disease 
occurs with mal-functioning of 
immunoglobulin that results in 
pathogens and toxins having access to 
intestinal walls of infants thereby causing 

pains. Pains from surgery and 
complications from immunizations or 
vaccination and allergies often come 
with; fever, abscess, skin rashes and lack 
of appetite. Teething problems often 
come with swollen gums and wound in 
the mouth. Tongue-tie is a condition that 
restricts the infants’ range of tongue 
motion hence interference with breast-
feeding. Nipple confusion occurs when 
infants initially introduced to sucking 
bottle feeding would be introduced later 
to breast sucking. Over stimulation 
happens when an infant is overwhelmed 
with experiences, sensation, noise and 
activities than can cope with. Distractions 
such as sudden loud sounds and noisy 
environment can make infants to lose 
interest in breast feeding even when 
hungry out of panic attack. Furthermore, 
Bjarnadottir, (2020) and Sullivan (2019) 
noted that: milk ejection reflex amounts 
to production of large quantities of breast 
milk that overwhelm the infants while 
suckling; delayed let down or low milk 
supply occurs when breast milk is not 
secreted easily or at the right time for 
baby to nurse; engorged breasts are firm 
swollen breast that make breast-feeding 
almost impossible because of pains 
experienced by nursing mothers. In 
addition, situations where mothers; wear 
deodorants or perfumes with 
unacceptable odour, eat food or take 
medication that are allergic to the infants, 
misinterpret and provide inappropriate 
responses to their infants’ cues, present 
hostile and unpleasant attitudes during 
breast-feeding, and get separated for a 
long time from their infants can equally 
lead to infants refusing to breast-feeding. 

In all, according to Bjarnadottir 
(2020), infants’ breast-feeding refusal is 
neither healthy for them nor for their 
mothers and this under scores this study. 
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Simple observation shows that most 
nursing mothers in Nsukka area are in 
either formal and or informal work force. 
This is in addition to their pursuing an 
academic programme of study in the 
University town while still shouldering 
their traditionally assigned gender roles. 
Their gender assigned roles include; all 
household chores, child and elderly care 
duties including being chief or co-family 
bread winners among others. Implicit is 
that most nursing mothers may not be 
having enough time and energy needed 
to adequately breast-feeding their infants 
which could lead to infants refusing to 
breast-feed quite early. Collaborating, 
Eke et.al (2019) and Sham (2013) noted 
that working mothers are fatigued out 
and have time constrains in their infants’ 
care chores when they return from work. 
The need to adequately breast feed 
infants has been widely acknowledged 
because of its benefits and this study is 
poised to make contributions.  
 
Purpose of the Study 
The major purpose of the study was to 
investigate issues relating to infants 
breastfeeding refusal in Nsukka urban. 
Specifically, the study determined: 
1.  various age brackets at which infants 

refuse breast-feeding in Nsukka 
urban 

2.  re-breast-feeding resumption time lag 
by the infants after breast-feeding 
refusal in Nsukka urban  

3.  causes of breast-feeding refusal among 
infants in Nsukka urban 

4.  strategies adopted by nursing mothers 
in ensuring that their infants who 
refused breast-feeding resume until 
weaning in Nsukka urban  

 

Research Questions  
 The study answered the following 
research questions:   

1. What are the various age brackets at 
which infants refuse breast-feeding in 
Nsukka urban?  

2.What is the re-breast-feeding 
resumption time lag by the infants 
upon refusal?  

3. What are causes of breast-feeding 
refusal among infants in Nsukka 
urban? 

4. What strategies are adopted by nursing 
mothers in ensuring that their infants 
who refused breast-feeding, resume 
until weaning in Nsukka urban?  

 
Methodology 
Research Design:  The study adopted 
descriptive survey design. 
Area of study: The study was carried out 
in Nsukka urban town. It is within 
Nsukka Local Government Area (LGA) 
in North Senatorial Zone of Enugu State 
in Nigeria. The LGA is one of the 17 
LGAs in Enugu State. The area of the 
study has primary health facilities that 
are available to people, including women 
of child bearing age. 
Population for the Study: Population of 
mothers of child bearing age (15 to 49 
years) was 3,666 (Nsukka Health District 
Board, 2010).The study population 
comprised of all mothers of child bearing 
age who attended 15 primary health care 
centres in Nsukka Health District who 
had experienced their infants refusing to 
breast-feed. Many mothers in Nsukka 
urban are hard-working and are engaged 
in multiple sources of income as either 
their families’ sole or co-bread winners 
with their husbands. Majority of them 
have secondary level education and some 
have above. Occupationally, some are in 
public service and others are in petty 
trading or both. Again, there are some 
who are in subsistence and commercial 
food production, processing and storage. 
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All mothers are involved in domestic 
chores, child bearing and rearing while 
some are care givers to older members of 
their families. Most mothers in the area 
belong to at least one self-help group 
through which they socialise. 
Sample for the Study: Convenience 
sampling technique was used to select 
four health facilities namely University 
medical Centre, General Hospital, Bishop 
Shannahan Hospital and Nsukka District 
Health Centre for the study.  Snowball 
sampling techniques was used to reach 
210 nursing mothers who attended 
antenatal and postnatal clinics in the four 
health facilities, whose infants had 
refused breast feeding.  The women were 
reached between May, 2021 and August, 
2021. The number reached in each of the 
four health facilities were as follows: 
University Medical Centre (32), General 
Hospital (53), Bishop Shannahan Hospital 
(62), and Nsukka District Health Centre 
(63).   
Instrument for Data Collection: The 
instrument for data collection was 
structured questionnaire developed 
through review of literature and 
interactive sessions with experienced 
women that had nursed infants. The 
questionnaire consisted of sections A and 
B that sought information on different 
ages at which the infants refused and 
resumed breast feeding respectively. 
Four-point rating scale of: Strongly 
Agreed (SA), Agreed (A), Disagreed (D), 
Strongly Disagreed (SD), was used for 
sections C and D with values of 4,3,2,1 
respectively. The instrument was face 
validated by three experts in child 
development. The questionnaire was 
later administered to 20 nursing mothers 
whose infants had refused breast-outside 
the area of the study. Data obtained were 
used to establish the internal consistency 

of the instrument using Cronbach Alpha 
procedure. Coefficient of internal 
consistency obtained was 0.95. 
Method of Data Collection: A total of 210 
copies of questionnaires were 
administered by hand to the respondents. 
Only 200 copies were retrieved. This 
represents 95.24 return. 
Methods of Data Analysis: Data were 
analyzed using frequencies, percentages, 
means and standard deviations. 
Benchmarks for decision were 50% 
percentage score and mean value of   
2.50. Percentage levels of 50% and above 
for Research questions 1 and 2 and mean 
scores of 2.50 and above for research 
questions 3 and 4 were deemed high and 
“agreement”and below deemed low and 
“disagreement”.  
 
Results 
 
Table 1: Frequency and Percentage 

Responses on Infants’ Age at Breast-
Feeding Refusal in Nsukka Urban  

F = Frequency; % = Percentage 

 
Table 1 shows that within three weeks of 
birth that 46.5% of the infants refuse 
breast-feeding, and that 31%, 8.5%, 6.5% 
and 7.5% of them refuse within 1 to 3 
months, 4 to 6 months, 7 to 9 months and 
10 to 12 months respectively. The bottom 
line from the Table is that 86% of the 
infants refuse breast feeding within six 
months of age while 14% of them did so 
after six months. 
 

S/
N 

Age of Breast Milk 
Feeding Refusal 

F     (%)  

1 1 to 3 weeks 93   (46.5) 
2 1 to 3 Months 62    (31) 
3 4 to 6 Months 17    (8.5) 
4 7 to 9 Months 13    (6.5) 
5 10 to 12 months 15    (7.5) 
 Total 200  (100) 
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Table 2: Frequency and Percentage 
Responses on Infants’ Breast-Refusal 
Time Lag before Resumption of 
Breast-Feeding by Infants in Nsukka 
Urban 

S/
N 

Time Lag before Resumption of 
Breast Feeding by Infants that 
Refused Breast Feeding:  

F     (%) 

1 was few days (within 6 days) 
after refusal 

107(53.5) 

2 was 1-2 weeks after refusal 79 (39.5) 
3 was 3-4 weeks after refusal 6 (3.) 
4 was above 4 weeks and up to 

5weeks after refusal 
8 (4) 

 Total  200 (100) 

F = Frequency; % = Percentage 

 
Table 2 shows that 53.5% of the infants 
resume breast-feeding after few days of 
refusal (within 6 days), and that 39.5%,3% 
and 4% resume after 1 to 2 weeks, 3 to 4 
weeks, and above 4 weeks and up  to 5 
weeks of refusal respectively. The bottom 
line is that all the infants resumed breast-
feeding after temporary refusal that 
lasted between few days (within 6 days) 
to few weeks. The implication is that 
none of the infants engaged in permanent 
breast-feeding refusal until weaned. 

 
 
Table 3: Means and Standard Deviations Responses on Causes of Breast-Feeding 

Refusal by Infants in Nsukka Urban 
S/N  Causes of  Infants Breast-Feeding  Refusal  include;    SD. Remarks 

1 Nasal congestion 3.60 0.77 Agree 
2 Fever 3.58 0.02 Agree 
3 Teething problems 3.28 0.78 Agree 
4 Unacceptable taste of breast milk by infants  3.20 0.85 Agree 
5 Surgery 2.90 0.69 Agree 
6 Engorged breast (painful breasts)  2.80 0.96 Agree 
7 Digestive track problem or reflux disease 2.62 0.98 Agree 
8 Tongue Tie 2.59 1.01 Agree 
9 Milk ejection reflex (forceful let down /over flowing)   2.58 1.01 Agree 
10 Complications from immunizations or vaccination 2.54 0.85 Agree 
11 Low milk supply   2.52 0.82 Agree 
12 Delayed  let down (milk taking time to come out)  2.47 0.96 Disagreed 
13 Inverted nipple    2.45 1.01 Disagreed 
14 Allergies 2.43 1.01  Disagreed 
15 Separation due to many factors (e.g. work, traveling)   3.05. 0.96 Agree 
16 unpleasant attitudes  of mothers during breast feeding 2.85 0.98 Agree 
17 Unpleasant / unacceptable maternal body odor  2.58 0.96 Agree 
18 Nipple confusion 2.56 1.01 Agree 
19 Excessive night feedings 2.55 1.01 Agree 
20 Distractions, 2.51 1.18 Agree 
21 Over - tiredness 2.49 1.01 Disagreed 
22 Reincarnated  infant person do not breast-feed 1.59 0.23  Disagreed 

                       Standard Deviation Responses; R = Remarks  

 
Table 3 shows that causes of the 
breastfeeding refusal by infants are 17 
mothers out of the 22 items as they had 
mean scores above 2.50.  The data show 

that 11 out of the 17 items are health 
related issues while 7 are attitudinal cum 
belief related causes of infants’ breast 
feeding refusal factors. The health related 
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causes are; nasal congestion(  =3.60), 
fever (  =3.58), teething problems 
(  =3.28), unacceptable taste of breast milk 
by infant (   3.20), surgery (   2.90), 
engorged breast (  =2.80), digestive track 
problem or reflux disease (  =2.62), 
tongue tie (  = 2.59), milk ejection reflex 
i.e. forceful let down (  =2.58), 
complications from immunizations or 
vaccinations (  =2.54), low milk supply 

(  =2.52),while delayed milk let down 
(  =2.47) inverted nipples (  =2.45), and 
having allergies (  =2.43) are not. Causes 
of breast-feeding refusal connected with 
infants’ attitude are: nipple confusion 
(  =2.56), excessive night feedings 
(  =2.55), and distractions (   2.51) with 
infants witnessing overtiredness (  =2.49) 
at the threshold while belief in 
reincarnation (  =1.59) is not a cause.  

 
Table 4: Mean and Standard Deviations Responses on Strategies Adopted by 

Nursing Mothers in Ensuring that their Infants Resume Breast-Feeding 
after their Refusal 

S/N Strategies Adopted by Nursing Mothers:     SD R 

1 Sought  professional medical help 3.82 0.52 Agree 

2 Showed more care to my baby, 3.51 1.03 Agree 

3 Drank palm wine 3.24 1.29 Agree 

4 Sought advice from older women 3.20 1.20 Agree 

5 Resorted to self-help  2.94 1.24 Agree 

6 Temporarily starved their infants 2.15 1.34 Disagree 

7 Sought spiritual help 1.38 0.83 Disagree 

8 Consulted native doctor 1.15 0.60 Disagree 

                       Standard Deviation Responses; R = Remarks  

 
Table 4 shows that items 1, 2, 3, 4, and 5, 
have mean ratings of 3.82, 3.51, 3.24, 3.20, 
and 2.94 that are above 2.50 caught off 
decision level which implies that they are 
strategies adopted by the mothers that 
enabled their infants re-breast feed after 
refusal. The nursing mothers sought 
professional medical help (  =3.82) and 
advices from older women (   3.51), 
showedmore care to their infants (  =3.51) 
drank palm wine (  =3.24) and resorted to 
self-help (  =2.94). In contrast, items 6, 7, 
and 8 with mean ratings of 2.15, 1.38, and 
1.15, are below 2.50 caught off and are 
therefore not successful coping strategies 
adopted by nursing mothers in re-
breasting their infants that refused breast 
feeding. Thus, temporarily starving of the 
infants (   2.15), seeking spiritual help 
(   1.38) and consulting native doctors 

(  =1.15) are not strategies adopted by 
nursing mothers in making their infants 
re-breast feed upon breast- feeding 
refusal. The standard deviation that 
ranges from 0.52 to 1.34 showed that 
there are moderate dispersions of 
individual mean scores around the group 
mean and that their responses are close to 
each other.    
 
Discussion 
Findings of the study in Table 1 showed 
that most of the infants (85.5%) refused 
breast feeding within their first day of life 
to six months of age while only few (14%) 
did so from seven to twelve months of 
age. The findings agree with Tette, Sifar, 
Tete- Donkor, Nuro -Ameyaw, (2016) 
who found early breast feeding refusal 
among most Ghanaian infants. The 
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findings however were at variance with 
the low rate of breast-feeding refusal 
(24%) which Nayyeri, Raji, 
Haghnazarian, Shariat, Dalili (2014)) 
found among Iranian infants. The 
discrepancy could be that the Iranian 
mothers keyed better into UNICEF and 
WHO baby friendly breast-feeding 
initiative which Nomeh (2014)  explained 
that it recommended breast-feeding 
within first hour of delivery without any 
pre-lacteal feeding. Onah, Osuorah, 
Ebenebe, Ezechukwu, and Ndukwu 
(2014) noted that mothers who gave their 
infants breast milk as their first feed had 
lower chances of breast feeding refusal.  

The fact that all the infants resumed 
breast-feeding within few days to few 
weeks of refusal indicated that no infant 
in Nsukka urban area engaged in 
permanent breast feeding refusal until 
weaned. The findings differ with that of 
Osuoafo (2016) who found that 66.6% and 
33.4% of infants in Enugu urban 
temporarily and permanently refused 
breast-feeding respectively. Discrepancies 
in the findings of the two studies carried 
out in two urban settings in Enugu State 
can find explanation in the report of 
Okoye, Ngwu and Tanyi (2015). The 
authors noted that women of Nsukka 
area of Enugu state view breast milk as 
special infants’ wellness food from God.  
This view point could have shaped their 
psyche and willingness to support their 
infants to re-breast-feeding after initial 
refusal. This is in addition to Nsukka 
nursing mothers not probably having as 
much financial resources as their 
counterpart in the more cosmopolitan 
Enugu town in affording quite early the 
more expensive infant formula food 
associated with early infants’ breast-
feeding refusal. These viewpoints could 
explain why none of the nursing mothers 

allowed their infants’ temporarily breast-
feeding refusal to transit to permanent 
breast feeding refusal until weaned.  

Findings of this study further showed 
that nasal congestion, fever, teething 
problems, unacceptable taste of breast 
milk, surgery, engorged breast, digestive 
track problem or reflux disease, tongue 
tie, milk ejection reflex, complications 
from immunizations, and low milk 
supply were all causes of infants’ breast-
feeding refusal. The findings agreed in 
part with McTigue (2020) who stated that 
majority of Iranian nursing mothers have 
engorged breast that make them 
experience pains in their breast within 2 
weeks of postpartum. Again, Caes, 
Abbott, and Currie (2021) collaborated 
that nursing mothers in UK and USA 
experienced variety of pains at different 
stages in their breast-feeding journey and 
concluded that it was one big factor that 
resulted in early cessation of 
breastfeeding in their study.  On the 
contrary, some of the findings of  this 
study were not in consonance with the 
outcomes from the work of Nayyeri et al 
(2014) as they found that nasal 
obstruction, vaccination pain, breast 
engorgement, and teething problems 
were not causes of breast feeding refusal 
among infants in Iran. Nevertheless, 
there was agreement with this study that 
breast nipple structural defects were not 
cause of infants’ breast feeding refusal.  
Discrepancies in the findings of this 
study with that carried out by Caes et al 
(2021) and Nayyeri et al (2014) in United 
States of America (USA), and Iran 
respectively could be as a result of better 
health care services in those countries 
than in Nigeria. For example, Iran 
according to Jabeen (2021) has made 
tremendous achievements in her health 
care service delivery system and has only 
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Non- Communicable Diseases (NCD), 
injuries and mental health as its current 
health concerns, while Nigerian that is 
ranked 187th among 191 countries on 
health provisioning performance (WHO, 
2010) is grossly deprived and is still 
contending with maternal, neonatal, and 
nutritional diseases followed by HIV, TB 
and malaria as her current health burden. 
The findings of this study also revealed 
that infants in Nsukka were not allergic 
to breast milk and that their nursing 
mothers do not have delayed milk let 
down. These findings agree with Olang, 
Heidarzadeh, Strandvik, and Yngve 
(2012) who found uncommon problem of 
producing sufficient breast milk for their 
infants among Iranian nursing mothers.  
Again, incidences of nipple confusion 
excessive night feedings, distractions, 
sudden separation, unpleasant attitudes 
of nursing mothers towards their infants, 
and unacceptable maternal body odor, 
were some of the attitudes of infants and 
their nursing mothers that lent 
themselves to infants’ breast feeding 
refusal in the area.  Infants’ breast feeding 
refusal traceable to their overtiredness 
was at the threshold while belief in 
reincarnated older family member as 
infants was not reason for infants 
refusing to breast feed. The findings are 
in consonance with those found by Kurke 
(2020) and Murray (2020) who reported 
that distractions, unpleasant odour from 
nursing mothers, changes in breast milk 
taste due to medication, and maternal 
hormonal changes are causes of breast 
feeding refusal among infants in United 
States of America (USA).   

Strategies adopted by nursing 
mothers in ensuring that their infants re-
breast-feed after refusal caught across; 
receiving advice from medical personnel 
and older women, embarking on 

increased care for their infants, drinking 
palm wine, and resorting to self-help. The 
nursing mothers did not; temporarily 
starve their babies, make use of spiritual 
help, consult native doctors in dealing 
with challenges of making their infants 
re-breast-feed upon breast-feeding 
refusal. The findings disagree with the 
position of Nomeh (2014) who found that 
nursing mothers in Anambra State did 
not get proper counseling from health 
workers on correct breast feeding 
practices but agrees with Kurke (2020) 
who noted that; more care, use of 
multiple and appropriate breast-feeding 
positions, and feeding of infants in quiet 
rooms in avoiding distractions were 
strategies in dealing with infants’ breast-
feeding refusal.   
 
Conclusion 
The study investigated infants’ breast-
feeding refusal in Nsukka urban and 
found temporary breast-feeding refusal 
among them. Reasons for the refusal 
were; nasal congestion, fever, teething 
problems, and nipple confusion among 
others. Strategies adopted by nursing 
mothers in coping with the challenge 
included obtaining of professional 
medical helps and advices from older 
women.  
 
Recommendations 
The study recommended;  
1. That medical professionals and nursing 

mothers should pay more attention to 
reducing incidences of nasal 
congestion, fever, tongue tie, engorged 
breast and teething problems among 
others that bring about infants’ breast-
feeding refusal. 

2. That nursing mothers should eat well to 
ensure that they do not have low milk 
supply as a result of poor nutrition 
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3. Further research works on initiation 
and duration of breast-feeding,    
nursing mothers’ self-help strategies in 
management of their infants’ breast-
feeding refusal and the role of   
exclusive and non- exclusive breast 
feeding on infants’ breast-feeding 
refusal 
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Abstract 
The study assessed employees’ compliance with dress code amongst selected 
hotels in Lagos State, Nigeria. Specifically, it identified various forms of dress 
codes regulated amongst the hotels, determined strategies used to encourage 
compliance with dress codes, and determined methods used to enforce 
compliance with dress code. It was a survey study. Population was made up of 
managers, supervisors and other categories of senior staff in the hotels. 
Questionnaire was used for data collection. Data were analyzed using 
frequencies, percentages and bar-chart. The following findings were made: 11 
clusters of regulated dress code including; shoes (100%), tie (94.2%), ear-ring 
(91.7%), make up (87.5%), trouser (82.5%), shirts (79.2%), blazer (61.7%), 
perfume (74.2%), leg-chain (5.8%), neck-chain (4.2%), and tattoos (2.5%). Other 
findings are three strategies used to encourage compliance with dress code. 
These are monetary incentive (39. 2%), award (17.5%), and commendation 
letter (10%): Other findings are five measures used to enforce compliance 
namely; query (27.5%), suspension (20.8%), surcharge (18.3%), termination of 
employment (10%) and scolding (6.7%). Generally, total compliance with dress 
code was poor (5.8%), majority of the respondents (68.4%) indicated that they 
usually comply partially. It is recommended that: supply of uniforms should 
be encouraged, strategies for sustained full compliance with dress codes 
should be strictly adhered to, and stakeholders in the hospitality industry 
should ensure that regardless of the size of any firm, dress code must be strictly 
observed.  
 
Keywords: Assessment, Employees, Professionalism, Compliance, Hotels, 

Dress, Code. 
 

Introduction 
 In recent years, the Lagos hotel market 
has grown rapidly. Growth had 
previously been slow moving from the 
1980s when the Sheraton opened. 
However, the period beginning from the 
late 1990s and into the 2000s witnessed 
new properties entering the market 

(Damilola, 2013).  Different categories of 
hotels ranging from one – Star hotels to 
five – Star hotel are available in Lagos. 
Other smaller categories of 
accommodation facilities are also 
available in Lagos. Arising from a study 
carried out in Lagos metropolis by 
Olufemiet. al. (2019), Hotel Effectiveness 
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Index (HEI) was developed as a 
reinforcement instrument to take care of 
the perceived anomalies and weaknesses 
associated with the star rating system. 
The traditional star rating system did not 
take into consideration the customer’s 
perception of the quality of services or 
how satisfied they were with the 
available facilities. Dress codes are set of 
standards that companies develop to help 
provide their employees with guidance 
about what is appropriate to wear to 
work (Susan, 2017). Dress code may also 
be seen as a set of rules that regulate an 
individual's appearance. In hotels, the 
most obvious dress codes are usually 
observed among the junior staff while 
senior staff use tags, branded ties, among 
others. Dress code help employers to 
manage their employees' appearance and 
in this way they can make sure that 
employees dress appropriately according 
to the company's policy (Netta, 2018). 
Feloni, Lee and Cain (2018) explained 
how confusing it could be to dress to 
work nowadays due to various 
interpretations of formal and business or 
casual attire. Over the years, employees 
have seen a shift towards a more casual 
dress standard, even in industries that 
were previously very formal (Justina et al, 
2018). Glenn (2015) opined that business 
attire had changed significantly over the 
years, especially in the last 20 years. It has 
been proven that corporate dress code 
can positively impact employee working 
mood and focus (Justina et al, 2018). 

According to Tanuja (2010), dress 
code influences individual’s roles in the 
workplace. Cappelli and Crocker –Hefter 
(2010) established that appearance 
management as a tool can be used to 
manage others' impressions. Karen (2015) 
recommended that hotel’s work attire 
policies should be revised to ensure that 

members of staff are more involved in the 
choice and design of the uniforms and 
workplace attire. Researchers such as; 
Cappelli and Crocker- Hefter (2010), 
Eagly and Wood (2010), and Esty(2014) 
concluded, from their various studies in 
hospitality industry, that employees who 
enjoyed wearing their work attire had 
positive higher self-perceptions which 
also improved their job performance, 
attitudes about their work, and ensured 
higher levels of job satisfaction. In Africa, 
in many service industries that include 
hospitality sector, employees must wear 
uniforms, and those outfits can affect 
employees' attitudes as well as their 
productivity (Kwon, 2013). According to 
Pratt (2012), there is a significant 
relationship between dress code and 
employee perception of work 
performance that affects compliance. 
Though dress codes play an important 
role in influencing customer expectations, 
one element often forgotten is how dress 
code heavily influences employees, 
hence, their compliance or non - 
compliance with dress code (Solomon 
and Schopler, 2009).Hotel dress code is 
an important element in a customer's 
evaluation because the uniform is a part 
of the organization's image and an 
extension of hospitality service. 
Developing effective dress code, 
however, can be problematic (Richard 
2021).  

Dress code is visible and can help 
companies to present its desired image 
and that of the employees to clients 
(Bazin and Aubert-Tarby 2013). In the 
service industry, image is important and 
lasting, and so often, the perception does 
become reality (Sippola and Smale, 2010). 
Employees in hotels have become visible 
in the workplace and indecent or 
inappropriate dress code may cause the 
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establishments serious repercussions 
considering the competitiveness of the 
industry. Rothwell (2011) established in a 
study that employees need dress codes 
that motivates them, meets their lifestyle 
and matches current trends. Goby (2011), 
further stated that more frequently, 
organizations have a strong strategic 
initiative and see workplace attire as a 
key component in establishing or 
reinforcing supportive, open, friendly, or 
even fun organizational culture. 
According to a report by young Kenyan 
professionals working in the service 
industry, dressing in a fashion that does 
not demonstrate a Kenyan aesthetic does 
not portray cultural tourism in the 
hospitality sector (Wafuka and Mekana, 
2012). In adherence to the principles of 
power of organisational culture in 
dressing which is advocated by image 
consultants in Kenya, showed a 
preference for western clothing, paying 
little or no attention to more local cultural 
possibilities. In so doing, they adopt the 
western aesthetic system as opposed to 
their own, which if properly applied 
would be more meaningful in the sector. 
The hospitality industry is all about 
providing service. This service provision 
takes place in the employee and guest 
encounter (Webb, 2013). Hence, this 
interaction is crucial for the hospitality 
industry. The employees in this interplay 
are expected to represent the company 
and present its brand image. Next to the 
knowledge and skills of these service 
employees, the personal appearance is 
also important. The opinion of the guests 
about the quality of service is, among 
other things, related to the employees’ 
appearance (Verena, 2018). According to 
Justina et. al. (2018), dress code provides; 
the spirit of oneness, discourage 
organizational violence, lessens economic 

burden on employees, maintains positive 
image of the organization, presents 
virtual image and impression that the 
employees are professionals, assists in 
building team spirit required in the 
organization, ensures employees are 
safely dressed for specific organizational 
activities, help employees to recognize 
themselves, and encourage equity among 
the workers.  

In Nigeria, Lagos State hotel 
management over some years has been 
regulating its employee dress code. It is 
assumed that some flexibility in 
workplace dress code may result in 
greater employee satisfaction, 
commitment, and productivity. However, 
it is not clear if this has affected 
employees to achieve the desired results.  
 
Objectives of the study 
The main objective of this study was to 
investigate employees’ compliance with 
dress code amongst selected hotels in 
Lagos State. Specifically, it determined: 
1.  various forms of dress code 

regulated amongst hotels in Lagos 
State. 

2.  strategies used by hotel management 
to encourage compliance with dress 
code by employees. 

3. methods used to enforce compliance 
with dress code among employees. 

4.  sources of supply of work dresses to 
employees. 

 
Research questions  
The following research questions guided 
the study: 
1. What are the various forms of dress 

code regulated amongst hotels in 
Lagos State? 

2. What are the strategies used by the 
hotel management to encourage 
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employees’ compliance with dress 
code? 

3. What are the methods used by the 
hotel management to enforce 
compliance with dress code? 

4. What are the sources of work dresses 
for the employees?  

 
Methodology 
Design for the Study: Descriptive survey 
research design was adopted for the 
study. 
Area of Study: This study was conducted 
in Lagos State. The hotel grading and 
classification exercise carried out by 
Lagos State Ministry of Tourism, Art and 
Culture shows that there are 3,000 
registered hotels in Lagos (BizWatch 
Nigeria, 2014). 
Population for the Study: The study 
population was made up of the senior 
categories of staff working in the hotels 
which include managers and supervisors. 
These were in the best position to rate the 
workers under their supervision in terms 
of the use and compliance with dress 
code.  
Sample for the Study: Among the 3,000 
registered hotels in Lagos State according 
to the available data (Lagos State 
Ministry of Tourism, Art and Culture), 30 
hotels were systematically selected (by 
listing, numbering, and selecting all the 
hotels in the hundredth positions i.e. 
100th, 200th …) for this study. Four 
respondents who were either manager or 
supervisor from each of the hotels were 
selected by simple random sampling 
technique. The sample was made up of 
120 respondents. 
Instrument for Data Collection: 

Questionnaire was used for data 
collection. The research questions and 
literature review guided the development 
of the instrument. The instrument 

gathered data on: aspects of dress code 
regulated by the hotels, sources of supply 
of dress code, employees’ compliance 
with dress code, strategies used to 
encourage compliance with dress code, 
methods used to enforce compliance with 
dress code among other areas. The 
instrument was validated by three 
experts in hospitality management. 
Cronbach Alpha reliability method was 
used to establish the reliability of the 
instrument. Reliability coefficient of 0.78 
was obtained.  
Data Collection Methods: A total of 120 
copies of the questionnaire wre 
distributed by hand. Researcher worked 
with three assistants. All thye 120 copies 
of the instrument were properly 
completed and retrieved. This gave a 100 
percent return rate. 
Data Analysis Techniques: Frequency and 
percentage were used to analyze data on 
research questions 1 and 4. Bar chart was 
used to answer research questions 2 and 
3.  
 
Results 
 
Table 1: Percentage Responses on 

various Forms of Dress Code 
Regulated among Hotels in 
Lagos State 

S/N Dimensions of 
Dress Codes 

Yes F(%) No F(%) 

1 Shoes   

 Colour 67(55.8) 53(44.2)    

 Heeled/flat 38(31.7) 82(68.3) 

 Covered 74(61.2) 46(38.3) 

2 Shirts   

 Stripped 43(35.8) 77(64.2) 

 Color 101(84.2) 19(15.8) 

 Not regulated 19(15.8) 101(84.2) 

3 Trousers   

 Straight pants 39(32.5) 81(67.5) 

 Color 95(79.2) 25(20.8) 

 Not regulated 25(20.8) 95(79.2) 
4 Blazers   
 Short/Long 

sleeved 
27(22.5) 93(77.5) 
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 Color 53(44.2) 67(55.8) 
 Not regulated 40(33.3) 80(66.7) 
5 Tie   
 Allowed 

compulsory 
50(41.7) 70(58.3) 

 Allowed not 
compulsory 

63(52.5) 57(47.5) 

 Not regulated 07(5.8) 113(94.2) 
6 Perfume   
 Allowed 89(74.2) 31(25.8) 
 Not allowed 31(25.8) 89(74.2) 
7 Makeup   
 Allowed 105(87.5) 15(12.5) 
 Not allowed 15(12.5) 105(87.5) 
8 Earrings   
 Allowed 110(91.7) 10(83.3) 
 Not allowed 10(8.3) 110(91.7) 
9 Neck chain   
 Allowed 17(14.2) 103(85.8) 
 Not allowed 103(85.8) 17(14.2) 
10 Leg chain   
 Allowed 07(5.8) 113(94.2) 
 Not allowed 113(94.2) 07(5.8) 
11 Tattoos   
 Allowed 03(2.5) 117(97.5) 
 Not allowed 117(97.5) 03(2.5) 

Source: field survey, 202, N = 120 

 

Table 1 shows the various dimensions of 
dress codes regulated by hotels in Lagos 
State to include; shoes (colour, height, 
and design), shirts (stripped and colour), 
trousers (design and colour), blazers 
(sleeve length and colour), tie, perfume, 
make – up, ear rings, neck chain, leg 
chain and tattoos. The table shows 
specifically that the majority of the hotels 
are interested in covered shoes (61.2%), 
colour of shirts (84.2%), pant/trouser 
colour (95%), perfume (74.2%), make up 
(87.5%), and the use of ear rings (91.7%). 
However, majority of the hotels (97.5%) 
are not interested in physical tattoo. 
These findings indicate that the 
appearance of hotel staff is of paramount 
importance to the hotel management in 
Lagos State, Nigeria. 
 
Strategies Used to Encourage 
Compliance 

 
Figure 1: Strategies Used By Hotel Management to Encourage Compliance with 

Dress Code 

 
Figure 1shows the distribution of 
respondents by the strategies used to 

encourage compliance with dress code. 
These strategies in order of importance 
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are; monetary incentive (39.2%), awards 
of recognition (17.5%), and issuance of 
commendation letter (10%). However, 
one – third (33.3%) of the hotels do not 
appreciate staff compliance with dress 
code in any way. This finding shows that 

monetary incentive is the mostly used by 
the hotel management to encourage 
employees’ compliance with dress codes. 

 
Methods used to Enforce Compliance 
with Dress Code 

 
 
Figure 2: Methods Used By Hotel Management to Enforce Compliance with Dress 

Code 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2 shows that majority (83.3%) of 
the hotels have methods of enforcing 
compliance with dress code. These 
include; issuance of queries (27.5%), staff 
suspension without pay (20.8%), 
reduction in staff emoluments/surcharge 
(18.3%), termination of employment 
(10%), and scolding (6.7%). Also, a 
substantial percentage of the hotels 
(16.7%) do not have any strategy for 
enforcing compliance. This shows that 
the hotel management has different 
means of punishing erring staff as 
regards compliance with dress code. 
 
Supply of Dresses to Employees by 
Hotel Management: Data analysis on this 
shows that majority (81.7%) of hotels 

provided uniforms for their employees to 
encourage compliance with dress code. 
Only 18.3 percent of the hotels were not 
involved in provision of work dresses for 
workers. Workers could be   encouraged 
to comply with dress code by providing 
the dresses. 
 
Compliance with Dress Code by 
Employees: Data analysis on this shows 
that majority (68.4%) of the respondents 
observed partial compliance with dress 
code and just 5.8% recorded total 
compliance. This implies that efforts need 
to be made to achieve total compliance 
with dress code among hotels in the 
study area. 
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Discussion of Findings 
In any hospitality business, dress code is 
one of the means of imbibing a sense of 
equality in the team, which in turn can 
enhance the team spirit and hence overall 
efficiency (Chand, 2015).According to 
Hilton (2021), the employer requires all 
employees in a hotel to present 
themselves in a professional manner, 
with respect to clothing, personal hygiene 
and appearance. Employees are expected 
to adhere to established hygiene 
requirements which ensure that 
employees are presenting themselves to 
the guests appropriately and that the 
employer is being properly and 
professionally represented as an 
organization. It is within management’s 
discretion to send an employee home 
(without pay) to change if they arrive to 
work in what is deemed to be 
inappropriate attire (Hilton, 2021).Ina 
hotel, the uniform or dress code of the 
staff are very important since they 
contribute significantly to provide the 
professional image to be promoted 
(Corbara, 2020). Glion (2020) opined that 
in the hospitality business, first 
impression counts a lot. Visual 
representation of the brand and the 
appearance of staff will set the tone for a 
guest’s experience.Human resource is the 
most important asset of any industry. 
Therefore, presenting them rightly and 
sending a right message to the customers 
is the key to success in hospitality 
industry. In every customer oriented 
organization whether a hotel, restaurant, 
fast food, pub, retail outlets etc., the need 
for uniformity and eagerness to serve the 
customer is of great importance and can 
never be over emphasized.  Uniform 
helps the guest in identifying the hotel 
staff and therefore makes the employees 
more approachable. These days the hotels 

try hard to design a uniform that suits the 
hotel’s brand image as well as reflects the 
culture of the city in which the hotel 
operates. Good uniforms make the 
employees look professional, smart and 
delightful to the eyes of the guests 
(Suhag, 2015).This study identified 
aspects of dress code regulated by hotels 
to include; shoes, shirts, pant/trouser, 
perfume, make up, ear rings and physical 
tattoo. The study specifically established 
that majority of the hotels (97.5%) were 
not favourably disposed to staff 
showcasing tattoo in areas not covered by 
clothes. This is in line with the 
submissions of; Michael and Kathryn 
(2020) and Verena (2018) who concluded 
in their studies that hoteliers prefer to 
recruit staff with tattoos only to guests 
non – contact positions. This study 
identified the strategies used by the 
hoteliers to ensure compliance with dress 
code to include; monetary incentive 
(39.2%), awards of recognition (17.5%), 
and issuance of commendation letter 
(10%). The study also showed that a 
substantial number of the hotels (33.3%) 
do not appreciate staff compliance with 
dress codes in any way. This finding 
shows that monetary incentive is the 
mostly used strategy to appreciate hotel 
staff compliance with dress code. This 
result is in tandem with the submission 
of Adrian (2012) who concluded from her 
study that, though employees appreciate 
verbal praise and recognition but they are 
better motivated if it is followed up with 
financial incentives.Highly motivated 
employees serve as the competitive 
advantage for an organization because 
their performance leads an organization 
to well accomplishment of its goals and 
business strategy as well as achieve 
growth and prosperity (Danish & Usman, 
2010; Imran, Ahmad, Nisar& Ahmad, 
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2014). Methods used to enforce 
compliance with dress code identified by 
this study include; issuance of queries, 
staff suspension without pay, reduction 
in staff emoluments/surcharge, 
termination of employment, and 
scolding. A fraction of the hotels (16.7%) 
do not have any strategy for enforcing 
compliance. According to Ben (2018), 
whether it’s concerning back or front of 
house staff, neglecting to enforce wearing 
the proper work dress can be detrimental 
to the success of any hospitality outlet. 

Majority (68.4%) of the hotel staff 
involved in the study observed partial 
compliance with dress code and just 5.8 
percent recorded total compliance. This 
implies that efforts need to be made to 
achieve total compliance with dress code 
among hotels in the study area.In a study 
conducted by Justina, et. al. (2018) to 
examine the reasons why workers do not 
adhere to the policy of corporate dressing 
and its impact on the image of Prudential 
Bank, Takoradi Branch in Ghana, while 
findings revealed that the bank instituted 
dress code policy to provide a sense of 
unity, promote the spirit of oneness, 
discourage organization violence, lessen 
economic burden on employees and help 
to maintain a positive image of the 
organization in the community, the 
results of the study showed that,  
corporate workers are not willing to put 
on a compulsory dress because they will 
not be able to show their wealth and 
personality through their dress and also 
employees do not want their outfit to be 
same every day. Ethan (2021) opined that 
dress code make employees feel more 
confident in themselves and that, in an 
attempt to satisfy the desire of the 
employees, many organizations now 
adopt casual and business casual attire 
styles as dress code.  

 
Conclusion 
This study showed that dress codes are 
well regulated among the hotels sampled. 
Monetary incentive is the mostly used by 
hotel management to appreciate staff 
compliance with dress code. Total 
compliance with dress code is however 
poor among hotel sampled. A substantial 
percentage of the hotels do not have 
methods for enforcing compliance with 
dress code. Most hotel staff embraced 
partial compliance with dress code and 
the provision of uniform by hotel 
management encourage staff compliance 
with dress code. Dress code makes any 
profession visible. Certain attires can lead 
to an immediate recognition that will 
strengthen professionals' identity. 
Dressing professionally is more than just 
appearance. It is a way to control identity 
as a member of professional community. 
The way people dress changes the way 
they see themselves. Dess code is very 
important in hospitality establishment for 
branding, impression creation, 
uniformity, team spirit, and 
identification. 
 
Recommendations 
In consonance with the findings of this 
study, the following recommendations 
were made: 
1. Hoteliers should provide uniform for 

their staff. This is necessary to 
stimulate employees’ compliance 
with dress code. 

2. Lagos Hoteliers’ Association in 
collaboration with Lagos State 
Ministry of Tourism and Inter 
Governmental Relations should 
formulate and implement policies 
that will ensure strict and total 
compliance with dress code among 
the hotel staff in Lagos State, Nigeria.  
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3. Monetary incentive and other 
methods should be used to enhance 
compliance to dress code among hotel 
staff. 
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Abstract 
The main objective of this study was to investigate issues relating to 
occupational health hazards among rural farmers in Lejja. Specifically, it 
determined the common occupational health hazards among the farmers and 
possible preventive measures against occupational health hazards. Cross-
sectional descriptive research design was employed. Population for the study 
comprised of famers in Lejja. Multi-stage random sampling techniques were 
used to draw a sample of 300 residents who were full-time farmers. Data were 
collected using questionnaire. Frequencies and percentages were used to 
analyze the data. Result of the study shows that 61.7 percent of farmers were 
exposed to five categories of occupational health hazards. Category/cluster 
analysis shows that 60.1 percent were exposed to chemical hazards, 95.3 
percent to mechanical hazard, 51.4 percent to physical hazard, 60.1 percent to 
biological, and 61.9 percent to psychosocial health hazards. The result further 
shows that low proportions (22.3%) of the farmers applied preventive 
measures while greater majority (77.7%) did not apply preventive measures. 
Very low proportions (19.0%) applied preventive measures to protect against 
chemical, biological and physical health hazards, while low proportions (26.6% 
and 21.5%) applied preventive measures to protect themselves against 
mechanical and psychosocial health hazards. Four recommendations were 
made, including that Lejja farmers’ welfare association in collaboration with 
agricultural extension workers should periodically organize sensitization 
seminar to enlighten the farmers on inherent occupational health hazards in 
farming, uses and benefits of applying preventive measures to avert 
occupational health hazards.  
 
Keywords: Occupation, Health, Hazards, Preventive, Measures, Rural, 

Farmers.                      
 
Introduction 
 Occupation is a person’s means of 
earning a living. It involves any activity 
in which a person is engaged in order to 
earn an income. Occupation is referred to 
as a regular activity undertaken by the 
person to earn his livelihood (Surbbi, 

2018). Narendra, et al. (2015) asserted that 
farming is considered to be amongst the 
most hazardous occupations since its 
workers are exposed to a wide range of 
occupational hazards on a daily basis. 
Health is a fundamental human right that 
is essential for satisfaction of basic human 
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needs and improved quality of life. Parks 
(2017) stated that health is a dynamic 
construct and is a means to achieving 
quality life. Occupational health implies 
the promotion and maintenance of the 
highest degree of physical, mental and 
social well-being of workers in all 
occupations by preventing departures 
from health, controlling risks and 
adaptation of work to people, and the 
people to their jobs (International Labour 
Organization, 2019 & World Health 
Organization, 2019). When occupational 
health is neglected, workers are exposed 
to hazards. Aluko et al. (2016) defined 
hazards as an inherent property of a 
substance, agent, and source of energy or 
situation that has the potential of causing 
undesirable consequences.  
 Occupational health hazards (OHHs) 
are work conditions that have the 
likelihood of generating potential or 
actual accident, injury or disease to the 
worker. Opeyemi and Unadike (2020) 
referred to occupational health hazards 
as risk or dangers as a consequence of the 
nature of the working conditions of a 
particular work. Even though other 
occupations expose workers to hazards, 
farming is one of the most hazardous 
occupations. Previous studies Dwivedi 
and Kiran (2013) reported occupational 
health hazards among the farmers. 
Krishnaveni et al (2019) outlined 
occupational health hazards among 
farmers thus: biological, chemical, 
physical or mechanical, and these 
hazards to be investigated in this study.  
 Chemical health hazards are 
hazardous substances that cause harm to 
farmers while performing their farm 
activities. Evidence of exposure of 
farmers to chemical hazards abound. 
Previous studies by (Jallow et al. 2017, & 
Badodiya et al. 2014) reported chemical 

hazards among the participants. Farmers 
in Lejja used agrochemicals extensively to 
enhance the soil fertility and to boost 
farm yields. The farmers spray the 
chemicals with back-up sprayers, hand 
cans, or even small cups, and apply 
chemical fertilizers and animal dung with 
bare hands which are likely to expose the 
farmers to chemical health hazards.  

Mechanical health hazards 
(ergonomic) are hazards resulting from 
use of farm tools/ machines or abnormal 
positions resulting to musculoskeletal 
injuries. Most studies indicated that 
farmers’ sustained injuries (Das, 2014), 
musculoskeletal problems (Sangamithra 
& Kumar, 2017); and shoulder, lower 
back and upper back pain (Olowogban, et 
al (2021). Farmers in Lejja use local farm 
tools such as hoes, diggers, sickles, 
knives, spades, and back-up sprayers and 
cutlasses working in bending/stooping 
positions for lengthy hours which can 
expose the farmers to sustaining 
cuts/lacerations and general body pain.    

Physical health hazards are unsafe 
environmental working conditions that 
can harm the farmers in the course of 
their farming activities. Previous 
researchers by (Fapojuwo et al. 2021, 
Krishnaveni et al. 2019 & Amodu et al. 
2017) reported various forms of physical 
hazards among the farmers. Farmers in 
Lejja work under adverse weather 
conditions, trekking through slippery 
ground and bush track roads, and 
clearing bushes/cultivating the land 
manually which can expose  to falls, slips, 
bites, stings and other physical health 
hazards.   

Biological health hazards are health 
problems that result from transmission of 
infectious diseases via animals, birds, or 
through contacts with harmful plants and 
dusts. Tamburro et al (2018) reported 
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high biological health hazards among the 
respondents. Other researchers revealed 
skin irritation stomach ache, 
vomiting/nausea and allergies 
(Nwadike, et al. 2021, and eye irritations 
and chronic cough due to dust, and 
malaria from mosquito bite (Akangbe, et 
al. 2015 & Adesiji, et al. 2014) among the 
respondents. Farmers in Lejja sweep the 
poultry/animal houses and work during 
the dry season which can expose to dust, 
close contacts with grasses, pollens and 
expose to mosquito bites in the bushes 
which are likely to biological health 
hazards.  

Psychosocial hazards are risks that 
occur as a result of mental and emotional 
strain experienced in farming activities. 
Previous studies indicated heat stress, 
insufficient rest/breaks, restlessness and 
weakness/fatigue (Fapojuwo, et al. 2021), 
working for long hour daily and 
extensive use of agricultural chemicals 
can lead to economic loss and stress 
(Yilmaz (2015b, & 2018) among the 
farmers.  Farmers in Lejja spend a lot of 
money in agrochemicals and in 
employing labourers, and worked for 
long hours daily exposing them to 
weakness/fatigue, restlessness and over 
thinking. These occupational hazards 
among farmers can be prevented with 
adequate preventive measures. 

Prevention refers to the act of 
stopping something bad or harmful from 
happening. Institute for Work and Health 
(2015) described prevention as a wide 
range of activities aimed at reducing risks 
or treat to health. Previous studies found 
that farmers were not using any 
protective measure when applying 
animal drugs, using hoes, cutlasses for 
slashing bushes and cultivation (Amodu, 
et al. 2017, Negatu, et al. 2016, & 
Asongwe, et al. (2014).  The authors also 

reported that none of the farmers used 
face masks, goggles/glasses or 
raincoats/overalls in farming activities. 
Literature indicates that greater majority 
of the farmers took bath after mixing or 
spraying chemicals (Omari, 2014); 
reading pesticide labels before 
application and storing chemicals in 
locked cupboards (Sharafi, et al. 2018 & 
Nwadike, 2021). Very few farmers used 
hats, boots or hand gloves (Vijay & 
Sachin 2014). Another study by Davendra 
et al. (2016) noted that farmers who 
worked for less or equal to 48 hours per 
week were less injured compared to those 
who worked for more hours. Majority of 
farmers in Lejja worked for more than 8-
10 hours daily which may increase 
exposure to hazards. The occupational 
health hazards are reported to be 
experienced by workers worldwide but 
may be worst among the rural farmers.  

Farmers are people who derive their 
source of livelihood from working on the 
ground. They are engaged in agricultural 
activities for production of food crops, 
keeping of animals/poultry and even 
production of raw materials. In the 
course of their activities, they experience 
various forms of hazards. Waggoner et al. 
(2013) stated that causes of accidents and 
poor health of workers are many but 
often include working with machines, 
vehicles, tools and animals, exposure to 
extreme weather and others. Farming 
activities possess many characteristics 
that expose farmers to hazards which 
include: exposure to adverse weather, 
working for long hours in 
bending/stooping positions, extensive 
use of agrochemicals, close contacts with 
poultry, animals and plants and use of 
local farm implements.    

Rural farmers in Lejja produce 
different agricultural products including 
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livestock keeping. They carry out the 
strenuous farming activities manually 
with local tools. These farmers come in 
close contacts with poultry, plants and 
animals, insects, dusts and biological 
products. These activities and substances 
make the rural farmers more vulnerable 
to occupational health hazards. Studies 
by Dwivedi & Kiran (2013) have shown 
that farmers engaged in the above 
farming activities are vulnerable to 
occupational health hazards. Such study 
has not been conducted among farmers in 
Lejja. This is a necessary gap which this 
study intends to fill up.    
 
Objectives of the Study   
The general purpose of the study was to 
investigate issues relating to occupational 
health hazards among farmers in Lejja. 
Specifically the study determined:  
1 common occupational health hazards 

among farmers in Lejja.  
2  preventive measures against 

occupational health hazards adopted 
by farmers in Lejja. 

 
Research Questions 
The following research questions guided 
the study: 
1. What are the common occupational 
health hazards among farmers in Lejja?   
2. What are the preventive measures of 

occupational health hazards adopted 
by farmers in Lejja? 

 
Methodology  
Design of the Study: Cross sectional 
descriptive research design was 
employed to achieve the purpose of the 
study.   
Area of the Study: The area of the study 
was Lejja Nsukka Local Government 
Area of Enugu State, Nigeria. Lejja is a 
community located at western part of 

Nsukka local government area. It has a 
very large land mass for agricultural 
activities. The soil however is not very 
fertile. Thus most (about 80%) of the 
inhabitants or home based indigenes are 
either engaged in part-time or full-time 
farming. The farmers work with local 
farm tools in adverse weather conditions 
for long hours daily in bending/stooping 
positions. They use agrochemicals 
extensively to enrich the soil. Some trek 
for long distances to and from the farms. 
They also ride bicycles/motorcycles in 
the track roads. All these practices are 
capable of exposing the farmers to 
occupational health hazards.  
Population for the Study: The population 
for the study consisted of all resident 
adults in Lejja who are engaged in 
farming activities. Lejja Farmers 
association (2019) indicated that about 
3000 rural residents of Lejja were 
engaged in farming. Lejja is made up of 
three quarters which are Ejuona, Uwani 
and Akaibite. Each of the quarter is made 
up of 11 villages with a total of 33 
villages.  
Sample for the Study: The sample consisted 
of 315 full-time farmers. This in line with 
the suggestion of Cohen, et al. (2018) that 
if the population for a study is 2,500 and 
above at 90% confidence level and 5% 
confidence interval, the sample size for 
the study should be 246 and above. This 
implies that the sample is 90% correct to 
be true representation of the population 
for the study.    
Sampling Technique: Multi-stage sampling 
was used to draw the sample. First stage 
involved simple random sampling of 
balloting without replacement to select 21 
villages out of 33 villages. That is seven 
from each quarter. In the second stage 
simple random sampling of balloting 
without replacement was used to select 
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all the farmers in the 21 villages. Third 
stage involved the use of purposive 
sampling technique to select 15 residents 
who are full-time farmers from each of 
the 21 villages. Purposive sampling 
technique was used to ensure that only 
those who are full-time farmers were 
selected for the study. This produced a 
total of 315 respondents, comprising 177 
males, and 138 females that were used for 
the study.    
Instrument for Data Collection: The 
instrument for data collection was a 40-
item questionnaire developed based on 
literature review and research questions 
of the study. It was divided into two 
sections. Section A consisted of 25 items 
that determined the occupational health 
hazards. Section B consisted of 20 items 
that identified the occupational health 
hazards preventive measures adopted by 
the respondents. The instrument has two 
response options of “Yes” or “No”. The 
instruments were face-validated by three 
experts from the Department of Human 

Kinetics and Health Education and two 
from Agricultural Extension Department, 
University of Nigeria, Nsukka. Reliability 
index of 0.80 was obtained and adjudged 
reliable for the study.  
Data Collection Method: A total of 315 
copies of questionnaire were 
administered with the help of two 
research assistants from the community 
who were properly briefed. Only 300 
were properly completed and were used 
for analysis.  
Data Analysis Techniques: Data were 
analyzed using frequencies and 
percentages. The percentage scores were 
interpreted using Okafor (1997) criterion. 
Percentage score of 0-19% were 
considered very low proportions; 20%-
39% low proportions, 40%-59% moderate 
proportions, 60%-79% high proportions, 
80% and above very high proportions.  
 
Results  
Common Occupational Health Hazards 
among Farmers in Lejja 

 
Table 1: Percentage Responses on Common Occupational Health Hazards Among 

farmers in Lejja (n=300) 
S/N  Yes No 

 Common Occupational Health Hazards Among Lejja 
Farmers 

F(%) F(%) 

 
1 

Chemical 

Eye itching due to chemicals entering into the eyes.  
 
200(66.6) 

 
100(33.3) 

2 Water coming out from the nose (catarrh)..   201(67.0) 99(33.0) 
3 Rashes and itching when wearing hand gloves.  40(13.3) 260(86.6) 
4 Wheezing and difficulty in breathing. 251(83.6) 49(16.3) 
5 Coughing and sneezing.  210(70.0) 90(30.0) 

 Cluster % 180(60.1) 120(39.8) 
 Mechanical    
6  Fall from bicycles and motor bikes.. 180(60.0) 120(40.0) 

7 Body pains. 275(91.6) 25(8.3) 
8 Shaking of fingers and hands. 230(76.6) 70(23.3) 
9  Slips and falls on the tract roads.  240(80.0) 60(20.0) 

10 Cuts and wounds from use of hoes and cutlasses  205(68.6) 95(31.6) 
 Cluster % 226(75.3) 74 (24.6) 
 Physical    
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11 Hearing problems due to noise from animals like birds and 
pigs.   

80(26.6) 220(73.3) 

12 Stings from scorpions and bees.   109(36.3) 191(63.6) 
13  Bites from snake during farming activities.  50(16.6) 250(83.3) 

14 Dryness of the skin due to sweating while working under 
the sun.    

248(82.6) 52(17.3) 

15 Heat rashes and scratching while working under intensive 
sun.  

285(95.0) 15(5.0) 

 Cluster  % 154(51.4) 146(48.5) 
 Biological     
16  Coughing and sneezing due to dust.  50(16.6) 250(83.3) 
17  Skin diseases such as eczema and whitlows. 250(83.3) 50(16.6) 
18 Skin rashes and itching from grasses. 205(68.3) 95(31.6) 

19 Fever (malaria) from mosquito bites. 208(69.3) 92(30.6) 
20 Vomiting and abdominal pain caused by worms. 190(63.3) 110(36.6) 
 Cluster % 181(60.1) 119(39.7) 
 Psychosocial    
21 Stress from long hours of work  232(77.3) 68(22.6) 
22 Damage of crops by weeds/ pests and chemicals.  42(14.0) 258(86) 
23 Weakness and tiredness.  .  236()78.6 64(21.3) 
24 Death of poultry and other animals.  238(79.3) 62(20.6) 
25  Difficulty in falling asleep.   181(60.3) 119(39.6) 
 Cluster % 186(61.9) 114(38.0) 
 Overall cluster % 185(61.7) 115(38.1) 

 % = percentages. Very low proportion = 0-19%, low proportion = 20%-39%, moderate proportion = 
40%-59%, high proportions = 60%-79%, very high proportions = 80% and above. 

 
Table 1 shows that the overall cluster, 
moderate proportion (61.7%) of rural 
farmers in Lejja was exposed to 
occupational health hazards. The table 
also shows chemical hazards (60.1%), 
physical hazards (51.4%), biological 

hazards (60.1%) and psychosocial 
hazards (61.9%) which indicate moderate 
proportions; and mechanical hazards 
(75.3%) which indicate high proportion 
were all reported common occupational 
health hazards among farmers in Lejja.  

 
Table 2: Percentage Responses on Preventive Measures against Occupational Health 

Hazards Adopted by Farmers (n=300)  
S/N Preventive measures  Yes  No 
   F(%) F(%) 

1 Chemical, Biological and Physical health Hazards. 
 Hand gloves   

 
40(13.3) 

 
260(86.6) 

2 Washing hands after apply chemicals and animal drugs   250(83.3) 50(16.6) 
3 washing  hands after attending to birds, pigs, goats and cows  110(36.6) 190(63.3) 
4 Face mask between activities  00(0.0) 300(100.0) 

5 Hats/helmets to cover the head from excessive sunshine. 40(13.3) 260(86.6) 

6 
7 

Protective boots  
Ear plugs 

42(14) 
0(0.0) 

258(86.0) 
300(100.0) 

8 Goggles or eye glasses  0(0.0) 300(100.0) 
9 Overalls/protective clothes before farming work  0(0.0) 300(100.0) 
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10 Reading and observing the safety rules of the chemical before 
use.  

50(16.6) 250(83.3) 

11 
12 

Keeping chemicals locked away.  
Taking bath immediately after spraying or applying chemicals  

39(13.0) 
0(0.0) 

261(87.0) 
300(100.0) 

 Cluster%   ( 19.0)        (80.9) 

 Mechanical health hazards   
13 Seeking medical health care services when injury is sustained. 87(29.0) 71(56.3) 

14 Carrying and lifting bags fertilizers in small bits.  131(43.3) 213(67.3) 

15 Working in the farm in morning and evening to reduce sun 
burns.  

98(32.6) 169(100.0) 

16  Ear plugs when attending to animals or birds 00(0.0) 300(100.0) 
 Cluster%      (26.6)        (73.6) 

 Psychological health hazards.   

17 Reducing hours of work to 6-8 hours daily to reduce stress.  48(16.0) 252(84.0) 

18 Use of approved pesticides to control pests and rodents. 56(18.8) 244(81.0) 
19 Involving the veterinary doctors in treatment of the animals. 28(9.3) 272(90.6) 
20 Receiving government assistance in form of fertilizers or 

money.   
126(42.0) 174(58.0) 

 Cluster%      (21.5)        (78.4) 

 Overall cluster%       (22.3)         (77.6) 

% = percentages: Very low proportion = 0-19%, low proportion = 20%-39%, moderate proportion = 
40%-59%, high proportion = 69%-70%, very high proportion = 80% and above. 

 
Table 2 indicates that overall low 
proportions (22.3%) farmers in Lejja 
applied preventive measures in the 
farming activities. The table also reveals 
that very low proportions (13.3%), used 
hand gloves, hats/helmets (13.3%), 
protective boots (14.0%), reading and 
observing the safety rules before 
applying chemicals (16.6%), keeping 
chemicals locked away (13.0%), reducing 
hours of work (16.0%), and involving 
veterinary doctors in the treatment of the 
livestock (9.3%). The table further shows 
that none of the farmers used face masks, 
goggles/glasses, raincoats/overalls, ear 
plugs or take baths immediately after 
applying chemicals.  
 
Discussion of Findings  
The finding of the study in Table 1 
indicates that moderate proportions 
(61.7%) of farmers were exposed to 
occupational health hazards. The finding 
is in line with the findings of (Dwivedi 

and Kiran, 2013) who reported 
occupational health hazards among the 
respondents. This could be attributed to 
manual strenuous farming activities with 
local tools preformed in awkward 
positions. The finding in Table 1 shows 
that moderate proportions (61.1%) 
farmers were exposed to chemical 
hazards. Similar outcomes were reported 
by (Jallow et al. 2017 & Badodiya et al. 
2014). This might be due to extensive use 
of agrochemicals to control herbs, pests 
and enhance productivity. The similarity 
may be attributed to the fact that all 
farmers tend to protect the farms to 
increase productivity and maximize 
profit. These chemicals may protect the 
farms and enhance productivity but 
expose the farmers to serious health 
hazards. 
 Finding of the study in Table 1 
further reveals that high proportions 
(75.3%) farmers were exposed to 
mechanical health hazards. This is in 
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support of the findings of (Sangamithra 
& Kumar 2017 & Das 2014) that reported 
high prevalence of work-related injuries 
among the farmers. Table 1 also reports 
fall from trees, bicycles and motorcycles 
(60.0%), back, waist, shoulder and neck 
pain (91.6%), shaking of fingers (76.6%), 
slips and falls (80.0%) and cuts/wounds 
(68.6%). This corroborates with the 
findings of (Olowogban et al. 2021 & 
Amodu et al. 2017) which reported 
similar mechanical hazards among the 
respondents. This could be due to the use 
of local tools like hoes, cutlasses, carrying 
heavy loads, working for long hours in 
awkward positions. Finding of the study 
in Table 1 also indicates that moderate 
proportions (51.4%) farmers were 
exposed to physical hazards. This is in 
support of the studies by (Krishnaveni et 
al. 2019 and Vijay & Sachin 2014) that 
revealed physical health hazards among 
the farmers.. This could be that farmers 
work under the sun exposing them to 
excessive sun and working through and 
inside the bushes. Finding of the study in 
Table 1 shows that moderate proportions 
(60.1%) farmers were exposed to 
biological hazards. This is in contrast 
with the findings of Tamburro et al. 
(2018) which reported high (71.5%) 
biological health hazards among the 
respondents. Table 1 also reveals 
coughing and sneezing (16.6%), skin 
diseases (83.3%), skin rashes/itching 
(68.3%), fever from mosquito bites 
(69.3%) and vomiting/nausea/abdominal 
pain (63.3%). This is in congruence with 
the findings of (Nwadike et al. 2021, 
Jallow et al. 2017 & Akangbe et al. 2015) 
which reported similar biological hazards 
among the respondents. This might be 
that farmers are exposed to dust, pollen 
flowers, mosquito bites, grasses and 
worms in the farming activities which 

expose them to biological health hazards. 
Finding in Table 1 also indicates that 
moderate proportions (61.7%) farmers 
were exposed to psychosocial health 
hazards. The finding Table 1 further 
reports stress (77.3%), damage of crops 
(14.0%), weakness and tiredness (78.6%), 
loss of birds and other animals (79.3%) 
and difficulty falling asleep (60.3%). 
Similar outcomes were reported by the 
studies of (Fapojuwo et al. 2021, Yilmaz 
2018 & Yilmaz 2015b). Reasons might be 
associated with improper use of 
agrochemicals, long hours of work, poor 
control of infections in the birds and 
other animals and over thinking on the 
economic outcome.  

Finding in Table 2 indicates that low 
proportions (22.3%) of rural farmers in 
Lejja are using preventive measures to 
protect against occupational health 
hazards. The finding further shows that 
none of the farmers used face masks, 
goggles/glasses, raincoats/overalls or 
took bath immediately after mixing or 
applying chemicals. Similar outcomes 
were reported by (Negatu, et al. 2016, 
Asongwe, et al. 2014, & Jyoti, et al. 2014).  
This might be inadequate knowledge of 
the benefits of personal protective 
equipments and inadequate finance to 
purchase them. However, this is at 
variance with the findings of (Jallow, et 
al. 2017,& Sharafi et al. 2018) which 
reported that moderate and high 
proportions of the farmers used 
preventive measures. Findings of the 
study shows that reading pesticide labels 
before application and storing chemicals 
in locked cupboards (16.6% & 13.0%) 
which contradict with the findings of 
(Omari, 2014, Sharafi, et al. 2018 & 
Nwadike, 2021) which reported that 
majority of the respondents read the 
pesticide labels and store the chemicals in 
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locked cupboards. This could be that the 
respondents in the previous studies 
understood the harmful effects of 
chemicals, possibility of chemical 
poisoning in the homes and the benefits 
of using personal protective equipment in 
farming activities..  

The finding in Table 2 further shows 
that low proportions (26.6%) protected 
themselves from mechanical health 
hazards. The finding in the table indicates 
that (13.3%) used hats, (14%) used boots 
and (13.3%) used protective hand gloves. 
This agrees with the findings of Vijay and 
Sachin (2014) which reported that only 
(10.26%) used hat/helmets, gumboots 
(0.34%), jacket/apron (2.55%) to protect 
against occupational health hazards. 
Table 2 further indicated that low 
proportion (21.5%) protected themselves 
from psychological health hazards and 
(16.0%) reduced the hours of work to 
minimize stress. This corroborates with 
the study by Davendra et al. (2016) which 
reported that farmers who worked for 
less or equal to 48 hours per week were 
less injured compared to those who 
worked for more hours. This might be 
that the more hours at work, the more 
farmers are exposed to occupational 
health hazards.  
 
Conclusion 
Based on the findings of the study it was 
concluded that farmers in Lejja were 
exposed to different types of occupational 
health hazards which include chemical, 
mechanical, physical, biological and 
psychosocial. Moderate proportions 
reported being exposed to chemical, 
physical, biological and psychosocial 
hazards while high proportions reported 
mechanical hazards exposure during 
farming activities. The study showed that 
low proportions of farmers in Lejja were 

using preventive measures to ensure 
safety.  None of the farmers used face 
masks, goggles/glasses, 
raincoats/overalls or ear plugs which 
accounted to their exposures to various 
occupational health hazards. 
 
Recommendations 
1. The study recommended that Lejja 

farmers’ welfare association in 
collaboration with agricultural 
extension workers should periodically 
organize sensitization seminar to 
enlighten the farmers on the safe use 
and benefits of applying measures to 
avert occupational health hazards. 

2. Ministry of Agriculture in conjunction 
with Enugu State government should 
come to the aid of these farmers by 
providing tractors, irrigators and other 
machines for mechanized farming to 
reduce occupational health hazards 
resulting from local farm tools. They 
can also assist the farmers financially 
by giving them grants/loans to off-set 
some expenses.  

3. Lejja farmers’ welfare association 
should register as a cooperative society 
to enable them assesses loans/grants or 
materials (fertilizers, seedlings or 
pesticides) from the government at 
subsidized interest rates or prices.  

4. The Lejja community should 
periodically work on the track roads, 
cutting the grasses, creating gutters and 
filling the eroded areas with stones to 
improve the road condition. This will 
reduce accidents among the farmers as 
well as attract buyers from Nsukka and 
other neighbouring communities,    
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Abstract 

The main objective of this study was to analyze scone (a biscuit-like product) 
made from composite flour of sweet potato, sesame and cashew kernel flour for 
utilization in households. Specifically, the study determined the proximate 
composition and sensory properties of the product. Sweet potato (SPF), Cashew 
kernel (CKF) and Sesame seed flour (SSF) were mixed in six ratios of 90:10:0, 
80:15:5, 70:20:10, 60:25:15, 50:30:20 and 40:35:25 coded as samples A, B, C, D, E 
and F, respectively. These were used for production of six samples of scone. 
Proximate analysis was determined using AOAC method while sensory analysis 
was evaluated using a nine point hedonic scale. Proximate analysis result shows 
a significant (p<0.05) increase in the contents of moisture (3.07-6.61%), ash (4.60-
8.23%), crude protein (9.76-21.45%) and fat (15.38-25.15%), with a corresponding 
decrease in carbohydrate content (64.62-29.77%) as the proportion of CKF and 
SSF substitution increased. The mean sensory scores of the products ranged 
from 4.90-6.15 for colour, 5.30-5.70 for taste, 4.30-5.90 for flavour, 5.10-6.35 for 
texture, 4.30-5.60 for crunchiness and 5.07-5.55 for overall acceptability. There 
was no significant difference (p>0.05) in the mean sensory scores of the products 
indicating that the products were acceptable by the panelists. Supplementation 
of cashew kernel (25-35%) and sesame seed flour (15-25%) for the production of 
scones in suitable proportions is recommended in order to mitigate the tide of 
protein-energy malnutrition in households. 
 
Keywords: Sweet, Potato, Cashew, Scone, Proximate, Sensory, Analysis, 

Composite, Flour 

 
Introduction 
The demand for wheat flour in the 
production of bakery products such as 
scones has significantly increased due to 
the progressive increase in the 
consumption of baked products and 
utilization of wheat flour by households 
in Nigeria (China, Tew and Olumati, 
2020a). This partly stimulated the use of 

wheat-based composite flour in the 
production of bakery products with the 
aim of improving their nutritional 
content and also enhancing crop 
utilization (Kiin-Kabari and Giami, 
2015).Composite flour is a mixture of 
several flours obtained from roots, tubers, 
cereals, legumes and oil seeds with or 
without the addition of wheat flour 
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(Noorfarahzilah, Jau-Shya, MdShaarani, 
Abu Bakar and Mamat, 2014). Composite 
flour is desirable because it improves the 
nutritional value of bakery products. 
According to Ubbor and Akobundu 
(2009), composite flours are recently 
manufactured not only to improve the 
desired functional properties of end 
product but also to improve nutritional 
composition which results to better 
balance in essential amino acid and thus 
higher protein quality. Successful efforts 
have been made in the use of composite 
flour from different crops in the 
production of baked products.  

Cashew (Anacardium occidentale) is a 
tropical evergreen tree belonging to the 
Anacardiaceae family (Muniz, Borges, 
and Freire,2006). Cashew ranks third 
among all tree nuts in worldwide 
production and is a valuable cash crop in 
the Americans, West Indies, Madagascar, 
India and Malaysia (Omosuli, Ibrahim 
and Oloye, 2009). The cashew fruit is 
made up of the apple that bears the fruit 
in which the kernel is embedded while 
the nut is comprised of the kernel and 
shell. The kernels are a good source of 
protein (19.8%), fat (47.1%) and iron (9%) 
as reported by Emelike, Barber and Ebere 
(2015). They also reported that cashew 
kernels contain mineral high enough to 
contribute significantly to the Nigerian 
diet and thus may help curb the 
prevalent micronutrient deficiency 
diseases. The flour can also serve as a 
functional ingredient in the formulation 
of snack products. It can also be 
substituted for soybean which in turn 
will reduce the importation of wheat 
flour into Nigeria (Emelikeet al., 2015). 
The kernels can be eaten in the roasted 
form, fried and sometimes salted or 
sweetened with sugar, garlic, ginger and 
honey (Emelike and Akusu, 2019).  

Sweet potato (Ipomea batatas) is a 
dicotyledonous plant belonging to the 
family Convolvulaceae (Kurabachew, 
2015). It grows in tropical and subtropical 
areas with India as the leading producers 
of the crop along with China, America, 
Brazil, Peru, Mexico and Thailand. Sweet 
potatoes are rich in complex 
carbohydrates, dietary fibre and beta 
carotene (a precursor of vitamin A), 
vitamin B6 and vitamin C (Taiwo, Khosi 
and Emmanuel, 2016). According to 
USDA (2015), 100 g of root tuber of sweet 
potato contains 77.28 g moisture, 20.12 g 
carbohydrate, 1.57% protein, 3.0 g fibre, 
0.05 g lipid, 30 mg calcium, 25 mg 
magnesium, 47 mg phosphorus and 337 
mg potassium. Sweet potato flour also 
provides 14-28% of the dietary reference 
intake (DRI) for magnesium and 20-39% 
for potassium. Fresh sweet potato roots 
are bulky and highly perishable therefore 
sweet potato roots can be sliced, dried 
and ground in order to produce flour.  

Sesame (Sesemum indicum L) is a 
member of the Pedaliaceae plant family 
and one of the world most important and 
oldest known oil seed crops (Ogbonna 
and Ukaan, 2013). It has its origin in 
Africa and spread early through West 
Asia, India, China and Japan (Bamigboye, 
Okafor and Adepoju, 2010). The seeds are 
very small and have no endosperm with 
one thousand seeds weighing 2-4 g. The 
seeds can be white, grey, brown, 
chocolate or black. The seed yields high 
quality edible and odourless oil that serve 
as a good source of protein and fat for 
humans and livestock (Adebisi, Ajala, 
Ojo and Salau,2005). The protein content 
of sesame seeds ranges from 20-30% and 
the protein is high in tryptophan and 
methionine. Bamigboyeet al. (2010) 
revealed that 100 g portion of whole and 
dehulled sesame seed sample contains 5.2 
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and 6.4 g moisture, 11.6 and 17.1 g crude 
protein, 48 and 44 g crude lipid, 4.6 and 
2.6 g crude fibre, 6.2 and 3.6 g ash, 29.0 
and 27 g carbohydrate, respectively. They 
also reported that the seeds are good 
sources of dietary protein, fibre, iron and 
zinc apart from being a good source of 
edible oil. The oil can be used for salads 
or cooking, producing margarine, soap 
making, pharmaceuticals, paints and 
lubricants. The seed cake is high in 
protein which can be used as animal feed 
or ground in to sesame flour and 
incorporated to health foods 
(Bamigboyeet al., 2010)or used as 
composite to other flour in the 
production of bakery foods such as 
scones. 

Scones are small, light, biscuit-like 
product made from flour, fat and milk. 
They are usually plain, crumbly, dense 
and often sweetened and occasionally 
glazed with egg white. They are made of 
wheat or oatmeal with baking powder as 
a leaving agent and baked on sheet pans 
(Hollywood, 2015).The main difference 
between biscuits and scones lie in their 
textures as biscuits tend to be buttery and 
flaky whereas scones are not. Wheat 
flour, which is the most important 
ingredient used for the production of 
different kinds of baked goods is 
considered nutritionally poor, as cereal 
proteins are deficient in essential amino 
acids such as lysine and threonine and 
this has been of major concern in its 
utilization.  

The demand for safe and nutritious 
food is growing worldwide since eating a 
balanced diet is the recommended way to 
prevent health problems such as heart 
diseases, diabetes, malnutrition and 
obesity. This has led consumers to have 
great desire to consume healthy foods as 
a healthy eating behavior. The 

consumption of bakery products such as 
scones is increasing and growing, 
however most of these products available 
in the market are of high sugar and 
glycemic index and low in protein and 
minerals. One of the strategies to produce 
bakery products with good protein 
quality is complementation with other 
nutrient dense crops. Sesame seeds have 
shown to be rich in protein, fiber, and 
minerals yet underutilized. Thus, the 
preparation of an energy and protein 
scones with composite flour of cashew 
nut and sesame flour can be a better 
approach towards utilizing the locally 
available and nutritionally rich plants. 
 

Objectives of the Study 
The main objective of this study was to 
analyze the characteristics of scone (a 
biscuit-like product) developed from 
composite flour of sweet potato, sesame 
and cashew kernel. 
Specifically, the study determined; 
1. proximate composition of scone from 

composite flour of sweet potato, 
sesame and cashew kernel. 

2. sensory properties of the scones 
produced from composite flour of 
sweet potato, sesame and cashew 
kernel. 

 

Materials and Methods 
Design of the Study: Experimental design 
was employed in the study. 
Collection of Materials: Roasted cashew 
kernel (Anacardium occidentale) was 
purchased from Nadis cashew nut 
processing factory, Aba, Abia State while 
sweet potato (Ipomoea batatas) and Sesame 
(Sesemum indicum L) were purchased 
from Mile One market in Diobu, Port 
Harcourt. Other ingredients such as milk, 
margarine, salt, sodium bicarbonate 
(baking powder) were purchased from 
mile one market in Diobu, Port Harcourt, 
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Rivers State. Chemicals and equipment 
used were of analytical grade and were 
obtain from the Food Analysis 
Laboratory, Department of Food Science 
and Technology, Rivers State University. 

 
Processing of Cashew Kernel Flour: 
Cashew kernels were milled into flour 
using a laboratory blender and allowed 
to pass through a sieve with mesh size 0.5 
mm. Thereafter, the fine flour was 
packaged in air tight polythene bag for 
further analysis. 
 

Processing of sweet potato flour: The 
method of Eke-Ejiofor (2013) was used 
for the processing of sweet potato flour. 
The fresh sweet potatoes (Ipomoea batatas) 
were thoroughly washed to remove dirt 
and soil. They were peeled, washed, 
blanched with 0.25% of sodium 
metabisulphite solution for 15 min, cut 
into slices and dried in a hot air oven at 
50oC overnight. Dried sweet potato chips 
were milled into flour. Flour obtained 
was sieved through a 60 mm mesh sieve 
to obtain flour of uniform particle size. 
The flour was then packed in an air tight 
container until required for analysis. 
 

Processing of Sesame Seeds Flour: 
Sesame seed flour was prepared as 
described by Bamigboyeet al. (2010). The 
sesame seeds was sorted and cleaned 
from debris and all extraneous materials 
by winnowing and hand picking. 

Dehulling of the sesame seeds was done 
by accurately weighing 200 g of the seeds 
and soaking it in 500 ml of distilled water 
for 30 min, and thereafter rubbed in 
between the palms of the hands to 
remove the hull. The dehulled seed was 
dried in a hot air oven at 50oC overnight 
and then milled using a laboratory 
blender to pass through 0.5 mm size 
sieve. Flour obtained was stored in air 
tight plastic bags until required for 
analysis. 
 

Formulation of composite flour 
Sweet potato (SPF), Cashew kernel (CKF) 
and Sesame seed flour (SSF) were 
formulated at different ratios of 90:10:0, 
80:15:5, 70:20:10, 60:25:15, 50:30:20 and 
40:35:25 (Table 1). The flour blends were 
mixed using a Nutri-Blender for 10 mins 
in order to achieve uniform blending 
 

Preparation of Scones: Scone was 
prepared using the method described by 
KiharasonIsutsa and Ngoda, (2017). The 
composite flour, baking powder, and salt 
were mixed in a large bowl. Margarine 
and milk were mixed separately in a 
small bowl, and stirred into flour mixture 
until moistened. The dough was turned 
out onto a lightly floured surface, and 
kneaded briefly. The dough was cut into 
8 wedges, and placed on the pre-heated 
oven for 15 min at 180oC until golden 
brown.

  

Table 1: Recipe formulation for the production of scones from SPF, CKF and SSF blends 
Ingredients Composite scone samples 

A B C D E F 

SPF (g) 90 80 70 60 50 40 
CKF (g) 10 15 20 25 30 35 
SSF (g) - 5 10 15 20 25 

Milk (ml) 125 125 125 125 125 125 
Margarine (g) 30 30 30 30 30 30 

Salt (g) 2.5 2.5 2.5 2.5 2.5 2.5 
Baking powder(g) 12.5 12.5 12.5 12.5 12.5 12.5 

KEY: SPF=Sweet potato flour CKF=Cashew kernel flour SSF=Sesame seed flour 
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Proximate Analysis: The following 
contents were determined: 
Moisture content: Moisture content was 
determined by drying 5 g of the sample 
at 130oCfor 1 h in an air oven (Sanyo 
Gallenkamp, Weiss Technik, West 
Midlands, UK).  
Ash content: Ash was determined 
gravimetrically in a muffle furnace 
(Sanyo Gallenkamp, Weiss Technik, West 
Midlands, UK) at 500oC for 24 h.  
Fat content: Fat was determined by 
exhaustive extraction of 0.5 g of sample 
with petroleum ether in a micro soxhlet 
extraction unit (Gerhardt, Bonn, 
Germany).  
Protein content: Determination of protein 
was by Kjeldahl method. After 
distillation and titration, the nitrogen was 
corrected using a factor of 5.25.  
Carbohydrate content: Carbohydrate 
content was determined by difference by 
subtracting the moisture content, crude 
protein, total ash and crude fat from the 
total dry weight of the sample.  
Total carbohydrate (%) = 100 – (Fat % + 
Protein % + Moisture % + Ash % + Crude 
Fibre) 

Sensory Analysis: A twenty-member 
untrained panelist consisting of students 
of the Rivers State University, Port 
Harcourt, Nigeria was used for sensory 
evaluation. The scones were served on a 
white disposable flat plates and bottled 
water also served for cleaning the mouth 
in-between each sample to prevent the 
transfer of sensory attributes from one 
sample to the other. Sensory attributes 
evaluated were; colour, flavour, texture, 
crunchiness and overall Acceptability 
using a 9-point hedonic scale ranging 
from 1 to 9; where 1 represent dislike 
extremely and 9 like extremely as 
described by Iwe (2010). 
Statistical Analysis: Results were 
expressed as mean values and standard 
deviation of duplicate determinations. 
The method of Wahua (1999) was used to 
analyze the data using analysis of 
variance (ANOVA). All means were 
separated using Duncan Multiple Range 
Test (DMRT) at 5% probability level 
(p>0.05) using SPSS version 20.0 software 
2011. 
 
Result 
Result of Proximate Composition

 
 
Table 2: Proximate composition (%) of scone produced from cashew kernel, sweet 

potato and sesame seed composite flour 
Samples Moisture Ash Crude 

Protein 
Fat Crude fibre Carbohydrate 

A 3.07e±0.14 4.60e±0.24 9.76f±0.06 15.38e±0.37 2.59e±0.26 64.62a±0.50 
B 4.04d±0.31 5.28d±0.30 10.90e±0.12 17.29d±0.14 3.37e±0.02 59.14b±0.40 
C 4.38cd±0.04 5.70cd±0.12 12.35d±0.18 17.92d±0.56 4.74d±0.61 54.93c±0.83 
D 4.61c±0.08 6.14c±0.18 15.51c±0.12 20.61c±0.86 6.13c±0.24 47.01d±0.40 
E 5.28b±0.43 7.26b±0.41 18.45b±0.60 23.64b±0.52 7.42b±0.42 37.96e±1.54 
F 6.61a±0.13 8.23a±0.06 21.45a±0.30 25.15a±0.07 8.81a±0.36 29.77f±0.05 

Mean values within a column with different superscripts are significantly different at (p <0.05). 
Keys: SP= Sweet potato; CKF= Cashew kernel flour; SSF= Sesame seed flour; A= 90% SP: 10% CKF; 
B= 80% SP: 15% CKF: 5% SSF; C= 70% SP: 20% CSF: 10% SSF; D= 60% SP: 25% CKF: 15% SSF; 
E= 50% SP: 30% CKF: 20% SSF; F= 40% SP: 35% CKF: 25% SSF 
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Table 2 shows the proximate composition 
of scone produced from produced from 
cashew kernel, sweet potato and sesame 
seed composite flour. Moisture content of 
the scones ranged from 3.07-6.61% with 
the sample A recording the lowest value 
while sample F had the highest. Moisture 
content of sample F was significantly 
(p<0.05) different from all the other 
samples. Ash and crude protein contents 
of the samples ranged from 4.60-8.23% 
and 9.76-21.45%, respectively with 
sample A recording the lowest value 
while sample F had the highest. There 
was a significant (p<0.05) difference in 
the protein content of the samples.  

Fat and crude fibre contents of the 
samples ranged from 15.38-25.15% and 
2.59-8.81%, respectively with sample A 
recording the lowest value while sample 
F had the highest. There was also a 
significant (p<0.05) difference in the fat 
content of the samples. Carbohydrate 
content of the samples ranged from 29.77-
64.62% with the lowest value recorded in 
sample F while the highest value was 
found in sample A. There was a 
significant (p<0.05) difference in the 
carbohydrate content of the samples. 

 
Result of Sensory Evaluation 

 
Table 3: Mean sensory scores of scone produced from cashew kernel, sweet potato 

and sesame seed composite flour 
Samples Colour Taste Flavour Texture Crunchiness Overall Acceptability 

A 4.90a 5.70a 5.90a 6.20a 4.95a 5.53a 
B 4.95a 5.30a 5.65a 5.35a 5.00a 5.25a 
C 5.65a 5.00a 5.30a 5.10a 4.30a 5.07a 
D 5.35a 5.10a 5.30a 6.35a 5.55a 5.53a 
E 5.70a 5.10a 5.35a 6.00a 5.60a 5.55a 
F 6.15a 5.60a 4.30a 6.05a 5.45a 5.51a 

Mean values within a column with different superscripts are significantly different at (p <0.05). 
Keys: SP= Sweet potato; CKF= Cashew kernel flour; SSF= Sesame seed flour; A= 90% SP: 10% CKF; 
B= 80% SP: 15% CKF: 5% SSF; C= 70% SP: 20% CSF: 10% SSF; D= 60% SP: 25% CKF: 15% SSF;  
E= 50% SP: 30% CKF: 20% SSF; F= 40% SP: 35% CKF: 25% SSF 

 
Table 3 shows the mean sensory scores of 
scones produced from produced from 
cashew kernel, sweet potato and sesame 
seed composite flour. Mean score for 
colour of the samples ranged from 4.90-
6.15 with sample F having the highest 
score while sample A had the lowest. 
Mean scores for taste and flavour of the 
scone ranged from 5.00-5.70 and 4.30-
5.90, respectively with sample A having 
the highest score for both taste and 
flavour while sample F had the lowest 
score for flavour.  

Mean score for texture ranged from 
5.10-6.20 with the lowest score found in 

sample C while sample A had the 
highest. Texture of sample A was 
significantly different from sample B and 
E but not from samples C, D, F and G. 
Mean score for crunchiness ranged from 
4.30-5.55 with the lowest score found in 
sample C while sample E had the highest. 
Mean score for overall acceptability of the 
scone ranged from 5.07-5.55 with the 
lowest score found in sample C while 
sample E had the highest.  
 
Discussion 
As shown on Table 2, replacement of 
sweet potato flour with sesame seed and 
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cashew kernel flour resulted in a 
significant (p<0.05) increase in the 
moisture content of the scone cakes. 
Increase in the moisture content could be 
attributed to the addition of sesame seed 
and cashew kernel flour. Similar 
observations were made by Olagunju and 
Ifesan (2013) for biscuit made from wheat 
and sesame seed flour blends. Moisture 
content of the products compares 
favourably with values of 5.38-6.55% 
reported by China et al., (2020b) for 
cooking banana and fluted pumpkin 
composite flour biscuits. Bakery products 
with moisture less than 13% are stable 
from moisture deterioration. The 
moisture content of all the products is 
below this specified moisture content. 
This is desirable for long shelf life and 
making them less liable to microbial 
attack. 

There was a significant (p<0.05) 
increase in the ash content of all the 
products as substitution with cashew 
kernel and sesame seed flour increased. 
Ash content of any food material is an 
indication of the non-organic compound 
containing mineral content of food 
(China et al., 2020a). Increase in the ash 
content on substitution with cashew 
kernel and sesame seed flour is obviously 
due to the substitution with these flours. 
Ojinnaka and Agubolum (2013) also 
reported increased ash content of cookies 
made from cashew kernel and wheat 
flour blends while Composting cashew 
kernel, sesame and sweet potato in the 
production of snacks will therefore help 
in stemming the tide of micronutrient 
deficiencies among households. 

Crude protein content of the products 
increased significantly (p<0.05) on 
substitution with cashew kernel and 
sesame seed flours. This is attributed to 
higher protein content in cashew kernel 

and sesame seed. Since cashew kernel 
and sesame seed has a high protein 
content than sweet potato, replacement of 
sweet potato with cashew kernel and 
sesame seed resulted in increased protein 
content of the products. This agrees well 
with the finding of Ojinnaka and 
Agubolum (2013) who reported increased 
protein content of biscuits and cookies as 
substitution with cashew kernel flour 
increased. The increased in crude protein 
will be beneficial to households in 
combating protein malnutrition which is 
prevalent in developed nation, Nigeria 
inclusive.  

Increase in the substitution of sweet 
potato with cashew kernel and sesame 
seed flours also resulted in a significant 
(p<0.05) increase in the fat content of the 
product. This is attributed to the high fat 
content of sesame seed and cashew 
kernel as these crops are rich sources of 
oil (Emelikeet al., 2015; Bamigboyeet al., 
2010). Fat plays a significant role in 
determining the shelf life of food 
products and as such, relatively high fat 
content in baked products could be 
undesirable as it may promote rancidity. 
The implication is that, when using 
cashew kernel and sesame seed flours in 
composite with other flour, the amount of 
shortening should be reduced as these 
crops have high oil content. Fat content of 
the biscuits was within the range of 19.30-
30.28% reported by China et al. (2020b) 
for biscuit made from cooking 
banana/fluted pumpkin seed flour 
blends. 

Similarly, a significant (p<0.05) 
increase in the crude fibre content of the 
samples were also observed as the 
substitution with cashew kernel and 
sesame seed flours increased. This 
correlates with the finding of Ojinnaka 
and Agubolum (2013) who reported that 
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cashew kernel substituted in cookies 
production resulted in increased fibre 
content. Increase in the crude fibre 
content of these products suggests that 
they will aid digestion thereby 
preventing constipation. 

A decrease in the carbohydrate 
content of the products was observed as 
the substitution of sweet potato with 
cashew kernel flour increased. This 
decrease could be attributed to the fact 
that sweet potato is a carbohydrate rich 
crop and substituting it with cashew 
kernel and sesame seeds which are rich in 
oil and protein would reduce the 
carbohydrate content of the product. 
Similar result was also reported by China 
et al. (2020) for biscuits made from 
cooking banana and fluted pumpkin seed 
flour blends. 

The result on Table 4 shows that 
samples substituted with high 
proportions of cashew kernel and sesame 
seed flour were highly liked by the 
panelists for colour, texture, crunchiness 
and overall acceptability. Colour is a very 
important parameter in judging properly 
baked products. There was a significant 
increase in the colour of the products on 
substitution with cashew kernel and 
sesame seed flours. Similar observations 
were also reported by Ojinnaka and 
Agubolum (2013) who reported increased 
scores for colour of cookies as cashew 
kernel flour substitution increased.  

Taste and flavour of the products 
decreased upon substitution with cashew 
kernel and sesame seed flours. The taste 
of the products may have been altered by 
the substitution with sesame seed and 
cashew kernel flours due to its bitter taste 
arising from anti-nutrients (Arisa, 
Adelekan, Malomo and Dudu, 2017). 
Crunchiness of the products was 
improved on substitution with sesame 

seed and cashew kernel flour. Arisaet al. 
(2017) was also reported similar finding 
for biscuit made from sesame, trifoliate 
and wheat flour blends. Despite the 
changes in the sensory attributes of the 
samples, there was no significant 
difference in the sensory scores of the 
products indicating that the products 
were acceptable by the panelists. 
 
Conclusion 
The result of the study showed that there 
was a significant increase in the moisture, 
ash, protein, fat and crude fibre contents 
of the scone product as the proportion of 
cashew kernel and sesame seed flour 
substitution increased. The scones 
produced from the flour blends of sweet 
potato, cashew kernel and sesame seed 
contained sufficient percentage of protein 
and ash which would therefore help in 
combating protein-energy malnutrition in 
Nigeria. All the scones were acceptable 
by the panelists for all sensory attributes, 
however, the blends substituted with 25-
35% of cashew kernel flour and 15-25% of 
sesame seed flour was rated as the best.  
 
Recommendations 
1 The judicious use of sweet potato, 

cashew kernel, sesame seed flour 
blends for the production of baked 
products in suitable proportions 
should be encouraged. 

2 The consumption of scones 
developed from sweet potato, cashew 
kernel, sesame seed flour blends is 
also encouraged, owing to its vast 
nutritional value. 
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Abstract 

This study investigated extent of adoption of recommended instructional 
strategies for the implementation of Social studies curriculum at upper basic 
education level in in Abia State. Specifically, it determined: extent of utilization 
of the following for implementation of Social studies curriculum at the level: 
instructional materials; instructional methods; and evaluation techniques. 
Design of the study was survey. Population consisted of all the Social studies 
teachers and students at the Upper Basic Education (UBE) level in Abia State. 
Instrument for data collection was questionnaire. Mean, standard deviation 
and t-test were used in data analysis. Findings include 23 instructional 
materials utilized for implementation of the curriculum, with the percentage 

scores depicting extent of utilization. These materials are: story books (  =3.26); 

Social studies text-books (  =3.13); Journal of Social studies (  =3.38), and 
Models (  =3.11), among others. Other findings are four instructional methods, 

including discussion (  =2.59); role play (   =2.94; games/drama (  =2.96) and 
lecture method (  =3.85). Evaluation techniques utilized include oral 

questioning during teaching (  =3.03); class assignments (  =3.37); projects for 
weekends (  =3.30); home assignments (  =3.52), and multiple choice questions 

(  =3.07). There is no significant difference between the mean responses of 
teachers and students on the extent of utilization of: available instructional 
materials, instructional methods and the recommended evaluation techniques 
at 0.5 level of significance. It is recommended that workshops and conferences 
should be put in place by schools. 
 
Keywords: Instructional, Methods, Materials, Evaluation, Social Studies, 
Curriculum 

 
Introduction 
Social Studies is one of the basic 
education subjects in the Nigerian 
education system. As a school subject, it 
deals with the study of man in 
relationship with his social and physical 
environments (Nnamani, 2009). 

Environment is anything that surrounds 
man and influences man’s thinking and 
ideas positively or negatively. This 
environment of man could be social, 
economic, political, cultural and physical 
(Ndan, 2002). Social environment refers 
to people in the society and their 
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relationship with each other, how man 
interacts, provides his needs and solves 
his problems while physical environment 
refers to physical things that surround 
man and that influence his behavior 
(Odele & Egotanwa, 2006). 

Social Studies taught at the Upper 
Basic Education level in Nigerian schools. 
The philosophy of Social Studies in 
Nigerian schools is to make students 
competent in decision making, problem 
solving, dealing with change and 
developing attitudes appropriate for 
effective citizenship {Federal Republic of 
Nigeria, (FRN) 2014}. This philosophy 
cannot be achieved without effective 
implementation of designed curriculum 
(Okobia, 2012). Social Studies at junior 
secondary school level JSS (upper basic 
education) derive its contents from broad 
range of subjects such as Economics, 
Anthropology, Philosophy, Geography, 
and History in addition to Elementary or 
Basic Science (Bozimo&Ikwumelu, 2008). 
Hence, Okobia (2012) maintained that 
Social Studies at the JSS level is an 
important subject because it is meant to 
prepare citizens for active participation in 
the society and help students to acquire 
basic knowledge, positive attitudes, 
values and social skills needed for 
responsible citizenship and contributing 
member of the society. 

Curriculum consists of the entire 
situation that the school may select and 
consistently organize for the purpose of 
bringing changes in behavior of 
individuals (Obanya, 2004). Offorma 
(2002) also defined curriculum as a total 
experiences involving the school in the 
process of educating the young people. It 
includes the teacher, subjects, contents, 
methods of teaching and evaluation as 
well as the physical and psychological 
dimension of the experiences. This shows 

that curriculum is a document or 
instrument planned by policy makers 
which contains what to learn and how to 
learn and who should learn. Kanno 
(2012) added that curriculum is a plan or 
blue print or instructional guide used for 
teaching and learning to bring about 
positive and desirable learner’s 
behaviour change. In the context of this 
study, curriculum consists of all the 
activities engaged by teachers and 
students of social studies in Basic 
Education level in order to achieve the 
stated objectives. Social Studies 
curriculum is concerned with what is 
planned, programmed, selected, proved 
and guided by the culture, experiences, 
aspiration and knowledge of the society, 
for the individual learners in the nation’s 
schools.   

The Social Studies curriculum was 
provided by Nigeria Educational 
Research and Development Centre 
(NERDC) through the Federal Ministry of 
Education. The curriculum refers herein 
to the framework or State official 
document as an intended curriculum 
which is provided by the government 
(Federal Government through the 
Ministry of Education but could be 
slightly adapted by the State to 
accommodate some peculiarities). The 
Social Studies curriculum at the JSS levels 
(Basic 7-9) contains the listing of topics, 
performance objectives, contents, teacher 
and students’ activities, instructional 
materials and methods, as well as 
evaluation guides to help the teacher in 
the instructional planning and lesson 
delivery (NERDC, 2014).  

Though some instructional materials 
may be available for teaching Social 
studies, yet the extent of the utilization of 
such materials by teachers of Social 
Studies is not certain. These calls for 
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evaluation of the extent available 
materials are utilized. Recently, there are 
scanty studies on the extent of utilization 
of instructional materials in Social Studies 
at the Upper Basic Schools. Similarly, 
different methods have been 
recommended for the implementation of 
Upper Basic School subjects like Social 
Studies. These include Inquiry, 
Discussion, Role Play, Games/Drama, 
Field Trip, Discovery, and Simulation 
methods among others. The extents to 
which teachers adopt these methods in 
teaching Social Studies at the Upper Basic 
Schools do not seem to have been 
adequately investigated, hence the need 
to address the extent of adoption of 
teaching methods by Social Studies 
teachers. According to Ovute and Ovute 
(2019), there is low level of utilization of 
appropriate instructional tools and 
facilities in the teaching of various 
subjects at the secondary and primary 
levels in Nigeria. 

Furthermore, many evaluation 
techniques have been stipulated in the 
curriculum for the Social Studies at 
Upper Basic Schools, such as quizzes, oral 
questioning, project assessment, among 
others. Presently scanty studies exist on 
the extent to which these recommended 
evaluation techniques are used by 
teachers of Social Studies; hence the need 
to address the extent of utilization of 
evaluation techniques on the 
implementation of Social Studies 
curriculum. Moreover, the 
implementation of social studies 
curriculum may be faced with some 
challenges. Therefore, there is the need to 
evaluate the extent of the implementation 
of Social Studies curriculum at Upper 
Basics Education level in Abia State. 
Similar studies have been carried out to 
determine the frequency the primary 

school teachers utilized some evaluation 
techniques in formative stage of teaching 
and learning (Ovute, 2018; Mba 2014; 
Akinsolu, 2015) 

There are also other claims that issues 
related to the utilization of instructional 
materials and methods by teachers do not 
always meet the stipulated standards 
either because they are not available or 
not utilized accordingly. Available 
reports also show that available resources 
in Abia State Junior Secondary Schools 
are not always utilized by teachers and 
students for effective implementation of 
Social studies (Igboke. 2020). These 
reports further indicate scarcity of studies 
on issues relating to instructional 
materials and strategies for Social Studies 
at the JSS level in the area of this study.  It 
became necessary therefore to examine 
the extent of utilization of recommended 
instructional strategies in the 
implementation of Social Studies 
curriculum at the Upper Basic Education 
level in schools in Abia state. 
 
Purpose of the Study 
The purpose of this study was to 
investigate extent of adoption of 
recommended instructional strategies by 
teachers in the implementation of Social 
studies curriculum at the upper basic 
education level (UBE) in Abia State. 
Specifically, the study determined: 

1. extent of utilization of available 
instructional materials by teachers.  

2. extent of adoption of recommended 
instructional methods by the teachers. 

3. evaluation techniques used by teachers. 
 
Research Questions 
The following research questions guided 
the study: 



JHER Vol. 29 (1), September 2022                                          | 82  
 

To what extent do JSS Social studies 
teachers in Abia State utilize the 
recommended: 

1. available instructional materials? 
2. recommended teaching methods? 
3. recommended evaluation techniques? 
 
Hypotheses: The following null 
hypotheses were tested at 0.05 level of 
significance. 
There is no significant difference between 
the mean responses of teachers and 
students on the extent to which the 
teachers utilize recommended:  
1.  available instructional materials in 

implementation of social studies 
curriculum. 

2. Instructional  methods.  
3. evaluation techniques. 

 
Methodology 
Design of the Study: The design of the 
study was survey research design 
Area of Study: The area of study was Abia 
State which is situated in the South 
Eastern geographical zone of Nigeria. 
The people of Abia State are 
predominantly civil servants and 
farmers. Abia State is divided into three 
education zones. Abia State has 274 
Junior Secondary Schools (JSS) located in 
urban and rural communities with 
students and teachers of Social studies. 
There are 274 JSS schools in Abia State. 
(Planning Research and statistic 
Department, Secondary Education 
Management Board, Umuahia, Abia 
State, 2020). 
Population of the study: This was made up 
of all teachers and students of Social 
studies of secondary Education level in 
Abia State. There are 274 schools and 203 
Social studies teachers in the three 
Education zones that made up Abia State 
(Planning, Research and Statistics 

Department, Secondary Education 
Management Board Umuahia Abia State 
(2020). The teachers have the minimum 
basic requirement of Nigeria Certificate 
in Education (NCE) and above for 
teaching. 
Sample for the study: The sample size of 
the study was 476 comprising of 92 Social 
Studies teachers and 384 students. A 
simple random sampling technique by 
replacement was used to draw 28 schools 
from the three educational zones. This 
represented 10 per cent of the schools in 
the three education zones of Abia State. 
Also, all the ninety two (92) Social studies 
teachers and a sample of 384 students 
were selected from three education zones 
using multi-stage sampling technique in 
each case. 
Instrument for data collection: Instrument 
for data collection was a 4-point scale 
questionnaire. It was made sections A 
and B. Section A is on personal bio-data 
of the respondents, while section B, is on 
the extent of utilization of available 
instructional materials of Social Studies at 
secondary Education level. The response 
options ranged from Very High Extent 
(VHE), High Extent (HE), Low Extent 
(LE) and Very Low Extent (VLE) which 
represent 4, 3, 2 and 1 points respectively. 
The instrument was validated by three 
experts in education (curriculum). The 
reliability of the instrument was 
established by using Cronbach Alpha. A 
reliability coefficient of 0.98 was 
established.  
Data collection method: A total of 476 
copies of the questionnaire were 
distributed by hand with the help of 
three researcher assistants. All the 476 
copies of questionnaire are properly 
completed and returned. This gave 100 
percent return rate. 
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Analysis techniques: Mean and standard 
deviation scores were used to answer the 
research questions while the hypotheses 
were tested using t-test at0.05 level of 
significance. The decision rule for 
answering the research question is real 
limit of numbers and as follows: Very 
high extent (3.50-4.00), High extent (2.50-

3.49), Low Extent (1.50-2.49), Very low 
extent (0-1.49). 
 
Findings of the study 
Extent of utilization of available 
instructional materials: Findings on this, 
including the related HO1 are presented 
in Table 1.

 
Table1: Mean Rating and t-test Analysis of the Respondents on the Extent Available 

Instructional Materials are Utilized in the Implementation of Social Studies 
Curriculum 

S/N Instructional Students Teacher 
Materials N1 = 384 N2 = 92 

X1 SD1 X2 SD2 Xg SDg  t-value  D 

1 Charts 1.38 1.20 24.3 0.67 1.90 0.93 -2.35 NS 

2 Pictures 2.45 1.00 2.40 0.78 2.42 0.89 0.94 NS 

3 Documentary 2.46 0.92 1.38 0.97 1.92 0.94 -3.12 NS 

4 Newspapers 1.20 0.98 1.26 0.93 1.23 0.95 -2.34 NS 

5 Nigerian cost of arm 2.34 1.23 2.23 0.73 2.28 0.98 0.92 NS 

6 Posters 1.36 1.40 2.18 0.88 1.77 2.28 -1.88 NS 

7 Story book 2.76 2.50 3.77 0.92 3.26 1.71 0.69 NS 

8 Social study text book 2.33 0.43 3.93 0.67 3.13 0.55 -1.58 NS 

9 Photographs 2.42 0.60 1.07 0.67 1.74 0.63 0.87 NS 

10 Art works and drawings 1.92 0.54 1.35 0.78 1.63 0.66 -2.45 NS 

11 Social studies curriculum 3.12 0.91 2.72 0.96 2.92 0.93 1.07 NS 

12 World maps 2.68 0.53 2.47 0.56 2.57 0.54 -2.27 NS 

13 African map 2.50 0.78 2.42 0.75 2.46 0.76 0.81 NS 

14 State map 2.70 0.67 2.33 0.99 2.51 0.83 -1.18 NS 

15 Nigerian constitution 2.80 0.43 3.11 0.89 2.95 0.66 -1.23 NS 

16 Journal of Social studies 3.12 0.31 3.65 0.66 3.38 0.48 1.03 NS 

17 Models 2.75 1.63 3.48 0.67 3.11 1.15 0.93 NS 

18 Radio 3.10 1.11 2.93 0.87 3.01 0.99 0.64 NS 

19 Television 2.61 0.67 3.80 0.97 3.20 0.82 0.83 NS 

20 Magazines 2.55 0.74 2.46 0.50 2.50 0.62 1.43 NS 

21 Films and videos 1.82 0.61 2.45 0.91 2.13 0.76 0.93 NS 

22 Hand bills 1.25 0.39 1.39 0.97 1.32 0.68 0.74 NS 

23 School flags 3.14 0.65 3.31 0.95 3.22 0.80 1.53 NS 

N1 = Number of Students; N2 = Number of Teachers; X1 = Mean score of students; SD1 = Standard 
deviation of students; X2 = Mean score of teachers, SD2 = Standard deviation of teachers; Xg = Grand 
Mean; SDg = Grand Standard deviation; D = Decision. 

 
Table 1 reveals findings on the extent 
utilization of available instructional 
materials are utilized in the 
implementation of Social studies 
curriculum. It shows that items 4 and 22 
had grand mean rating ranging of 1.23 

and 1.32 respectively which implied that 
they are not available. Items 1, 2, 3, 5, 6, 9, 
10, 13 and 21 had grand mean rating 
ranging from 1.63-2.46 which implies that 
the items are utilized in a low extent. 
Items 7, 8, 11, 12, 14, 15, 16, 17, 18, 19 20 
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and 23 had grand mean rating ranging 
from 2.50-3.38 which implies that the 
items are highly utilized.  

The corresponding hypothesis was 
presented in the same table1. The t-test 
analysis revealed that there is no 
significant difference between the mean 
scores of students and teachers on the 23 
items isolated for the study. The items 
recorded t- calculated values less than 
tabulated value of 1.96 at 0.05 levels of 
significant and 474 degree of freedom on 
the respective items. It implied that there 

is no significant difference between the 
mean responses of teachers and students 
on the extent available instructional 
materials are utilized in the 
implementation of social studies 
curriculum. The null hypothesis for each 
independent sample in each item was 
therefore upheld. 

 
Extent of Utilization of Recommended 
Instructional Materials: Findings on this, 
including HO2 are all presented in Table 
2.

 
Table 2: Mean Responses and t-test Analysis on Extent of Utilization of 

Recommended Instructional Methods. 
S/
N 

Teaching Students 
Teachers Methods N1 = 
384 N2 = 92 

X1 SD1 X2 SD2 Xg SDg  t-
value  

D 

1 Inquiry 2.03 0.81 1.06 0.72 1.54 0.76 -2.35 NS 

2 Discussion 3.10 0.72 2.08 0.67 2.59 0.69 0.94 NS 

3 Role play 2.89 0.73 3.00 0.78 2.94 0.75 -1.12 NS 

4 Games/drama 3.15 0.92 2.78 0.97 2.96 0.94 -2.34 NS 
5 Lecture 3.90 0.89 3.80 0.92 3.85 0.90 .092 NS 
6 Field trip 1.20 0.76 1.36 0.73 1.28 0.74 -1.88 NS 
7 Simulation 1.35 0.84 1.28 0.88 1.31 0.86 0.69 NS 

8 Scaffold 1.68 0.88 1.37 0.92 1.52 0.90 1.56 NS 

9 Concept mapping 1.27 0.93 1.31 0.69 1.29 0.81 0.87 NS 

10 Problem solving 2.12 0.56 1.27 0.67 1.69 0.61 -2.45 NS 

11 Discovery 1.32 0.73 1.35 0.78 1.33 0.75 1.07 NS 

N1 = Number of Students; N2 = Number of Teachers; X1 = Mean score of students; SD1 = Standard 
deviation of students; X2 = Mean score of teachers, SD2 = Standard deviation of teachers; Xg = Grand 
Mean; SDg = Grand Standard deviation; D = Decision. 

 
Table 2 reveals the analysis of the 
respondents on the extent of utilization of 
recommended instructional methods. The 
data showed that items 6, 7, 9, and 11 had 
grand mean rating ranging from 1.28-1.33 
which implied that they are utilized in a 
very low extent. Items 1, 8, and 10 had 
grand mean rating ranging from 1.52-1.69 
which implies that the items are utilized 
in a low extent. Items 2, 3, and 4 had 
grand mean rating ranging from 2.59-2.96 
which implies that the items are utilized 

in a high extent. Item 5 had grand mean 
of 3.85 which implied that the item is 
utilized in a very high extent.  

The corresponding hypothesis was 
presented in the same table2. The t-test 
analysis revealed that there is no 
significant difference between the mean 
scores of students and teachers on the 11 
items isolated for the study. The items 
recorded t- calculated values less than 
tabulated value of 1.96 at 0.05 levels of 
significant and 474 degree of freedom on 
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the respective items. It implied that there 
is no significant difference between the 
mean responses of teachers and students 
on the extent of utilization of 
recommended instructional methods for 
implementation of Social Studies 
curriculum. The null hypothesis for each 

independent sample in each item was 
therefore upheld. 

 
Extent of Utilization of Recommended 
Evaluation Techniques: Findings on this, 
including relation HO3 are presented in 
Table 3. 

 
Table 3: Mean Responses and t-test Analysis on Extent of Utilization of Evaluation 

Techniques. 
S/N Evaluation Students 

Teachers Techniques  
N1 = 384 N2 = 92 

X1 SD1 X2 SD2 Xg SDg  t-
value  

D 

1 Quizzes at the end of 
each lesson 

2.51 0.73 2.82 0.96 2.66 0.84 -1.15 NS 

2 Oral questioning during 
teaching 

3.10 0.66 2.97 0.86 3.03 0.76 0.74 NS 

3 Assignment in class 3.83 0.43 2.92 0.75 3.37 0.59 -1.12 NS 
4 Projects for weekend 2.87 0.89 3.73 0.98 3.30 0.93 -2.12 NS 
5 Take-home assignment 3.43 0.73 3.61 0.88 3.52 0.80 0.84 NS 
6 Multiple choice question 

to cover content taught 
3.10 0.65 3.05 0.66 307 0.65 0.98 NS 

7 Essay writing 2.10 0.61 1.27 0.67 1.68 0.64 0.69 NS 
8 True/false 2.50 1.22 2.53 0.87 2.51 1.04 0.88 NS 
9 Matching of items 3.00 0.91 2.30 0.97 2.65 0.94 0.94 NS 
10 Completion of blank 2.14 0.37 2.48 0.50 2.31 0.43 0.95 NS 
N1 = Number of Students; N2 = Number of Teachers; X1 = Mean score of students; SD1 = Standard 
deviation of students; X2 = Mean score of teachers, SD2 = Standard deviation of teachers; Xg = Grand 
Mean; SDg = Grand Standard deviation; D = Decision. 

 
Table 3 reveals the analysis of the 
respondents on the extent of utilization of 
recommended evaluation techniques in 
the implementation of Social studies 
curriculum. The data shows that items 7 
and 10 had grand mean rating of 1.68 and 
2.31 respectively, which implied that the 
items are utilized in a low extent. Items 1, 
2, 3, 4, 6, 8 and 9 had grand mean rating 
ranging from 2.51 -3.37 which implied 
that the items are utilized in a high 
extent. Item 5 had grand mean of 3.52 
which implied that the item is utilized in 
very high extent. 

The corresponding hypothesis was 
presented in the same Table 3. The t-test 
analysis revealed that there is no 

significant difference between the mean 
scores of students and teachers on the 10 
items isolated for the study. The items 
recorded t-calculated values less than 
tabulated value of 1.96 at 0.05 levels of 
significant and 474 degree of freedom on 
the respective items. It implied that there 
is no significant difference between the 
mean responses of teachers and students 
on the extent utilization of recommended 
evaluation techniques in the 
implementation of Social studies 
curriculum. The null hypothesis for each 
independent sample in each item in Table 
3 was therefore upheld. 
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Discussion of the Findings 
The analysis of the response of teachers 
and students on the extent of utilization 
of available instructional materials 
showed that twelve items were utilized to 
very high extent; nine items utilized to 
low extent; while two items were not 
utilized. There was no significant 
difference between the mean ratings of 
teachers and students on the extent of 
utilization of each of the available 
materials for teaching Social Studies at 
the basic education level. This finding of 
low utilization of instructional materials 
was in agreement with that of Ughamadu 
(2019) who observed that most of the 
materials available for implementation of 
some subject curricula are either kept 
away in head teachers’ office or school 
store rooms without being utilized or 
used for the purpose for which they were 
provided. Igboke (2020) attributed the 
non- utilization of available instructional 
materials to some factors including lack 
of qualification of teachers, lack of 
experience in utilization of some 
instructional materials, teachers lack of 
skill needed for the use of some materials 
among other factors. A situation of 
nonqualified teachers could mar the 
implementation of Social Studies 
curriculum at the basic education level. 

The analysis of mean responses on 
the utilization of recommended 
instructional methods for the 
implementation of social studies 
curriculum showed that teachers do not 
utilize the recommended instructional 
methods’ to very high extent. Only few of 
the recommended methods are utilized to 
low extent and very low extent 
respectively. There was no significant 
difference between the mean responses of 
teachers and students on the extent of 
utilization of recommended instructional 

method for the implementation of social 
studies curriculum. The significant 
difference between the teachers and 
students   mean response is expected 
since both teachers and the students are 
actively involved in teaching and 
learning task. In an earlier study, 
Chukwu (2019) found that the method 
often used by teachers in teaching social 
studies in secondary schools was the 
lecture and brainstorming methods. The 
curriculum of social studies in Upper 
Basic Education level advocated the use 
of inquiry based method that appeal to 
all sense. Also, Mba (2014) found that 
different teaching methods could be used 
in teaching social studies and that no 
single method is adequate for all 
situations. Teachers should therefore use 
the method that could help adequate 
implementation of social studies in 
schools.  

The findings of research on the extent 
of utilization of recommended evaluation 
technique indicated high extent of 
utilization of the recommended 
techniques. This implies that the 
recommended evaluation techniques 
were utilized by teachers in the 
implementation of Social Studies 
curriculum at the basic education level. 
There was no significant difference 
between the mean responses of teachers 
and students on the extent of utilization 
of recommended evaluation techniques. 
The findings are in agreement with 
Akinsolu (2003) who found that teachers 
utilized the recommended evaluation 
techniques adequately. Teachers’ 
adherence to the utilization of the 
recommended evaluation techniques may 
be due to the facts that there are already 
existing question items developed for 
assessing students level of understanding 
of the concepts. Probably, teachers adopt 
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past questions papers in the process of 
evaluating the students and so conform 
to the recommended evaluation 
techniques. 
 
Conclusion 
Based on the findings of the study it is 
concluded that available instructional 
materials are not being utilized to a high 
extent. There was no significant 
difference between the mean responses of 
teachers and students on the extent of 
utilization of available instructional 
materials.  Also, the recommended 
instructional methods for implementation 
of Social Studies curriculum are not being 
utilized to high extent. The t-test analysis 
shows that there is no significant 
difference between the mean responses of 
teachers and students on the extent of 
utilization of recommended instructional 
methods in the implementation of Social 
Studies. 

Moreover, the finding of the study 
shows that the teachers utilize the 
recommended evaluation techniques to 
high extent. There was no significant 
difference between the mean responses of 
teachers and students on the extent to 
which the teachers utilize the 
recommended evaluation techniques 
 
Recommendations 
Based on the findings, the following 
recommendations were made: 
1. Serving teachers of Social Studies 

should be retrained on the skill 
required for instructional materials 
utilization, the adoption of method as 
recommended as well as on the 
utilization of evaluation techniques by 
ministry of education. 

2.  Workshops should be organized for 
Social Studies teachers by schools. 

3. The Social Studies teachers should be 
enrich their knowledge through 
attendance to conferences and 
seminars. 

4. The students should be creative.    
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Abstract  

This study analysed micronutrient and antinutrient compositions of aqueous 
extracts of   three selected spices namely; turmeric (Curcuma longa), black pepper 
(Piper guineense) and ginger (Zingiber officinale). Specifically, the study analyzed 
vitamin compositions (carotenoid, vitamin C and E), minerals contents (iron, 
calcium, magnesium, potassium, copper, phosphorus, sodium, manganese,   
zinc) and antinutrient constituents (phytate, tannin and oxalate) of the samples.  
Raw materials were processed into flours using different methods. Aqueous 
extracts of the samples were obtained using standard methods. The vitamin, 
mineral and antinutrient compositions were investigated on the aqueous 
extracts using standard methods.  Data were analysed using descriptive 
statistics. Results of three replicates were used. All data were expressed as 
mean ± standard deviation. A probability value of < 0.05 was considered 
statistically significant. Results showed that the concentrations of the vitamins, 
minerals and antinutrients analysed differed significantly (P = 0.05). These 
aqueous extracts were rich sources of carotenoid with value ranged from 44.74 
µg /100g  to 52.62 µg /100g. They were abundant in potassium which ranged 
from 292.67mg/100g - 497.80 mg/100g and rich sources of calcium and 
magnesium. They were found to be low in zinc (0.08mmg/100g - 0.11 mg/100g) 
and iron contents (0.12 to 0.30mg/100g). Antinutrients in these extracts were all 
below lethal doses. The findings indicate that these aqueous extracts contain 
appreciable quantities of some vitamins, minerals and the antinutrients 
analyzed were within safe levels. In conclusion, these aqueous extracts should 
be used in food and drug industries for production of various foods, beverages 
and drugs. 
 
Keywords: Turmeric, Ginger, Black pepper, Antinutrients, Micronutrients, 

Spices, Evaluation. 

 
Introduction 
Spices are major constituent of   food 
which has some nutritional and 
therapeutic potential.  They can be 
processed into various forms such as 

whole, ground, or as extract depending 
on the processing method. Plant extracts 
are reliable sources of micronutrients and 
other potential bioactive compounds in 
diet and are widely used for therapeutic 
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purposes (Lobo et al., 2010).  Extraction is 
the separation of medicinally active 
portions of plant using selective solvents 
through standard procedures. Solvents 
commonly used in extraction of these 
medicinal spices are water, alcohols, 
acetone, dichloromethane and hexane, 
ether, chloroform. Modern methods 
of extraction are effective in advancing 
the development of traditional herbal 
remedies. The quality of plant extract 
depends on plant material, choice of 
solvents and the extraction methods.     

Micronutrients are essential nutrients 
needed in small amounts by humans for 
normal growth, development, 
maintenance, normal regulation and 
functioning of the body system. They 
play crucial roles in human nutrition, 
including metabolism, the prevention 
and treatment of various diseases and 
conditions as well as the optimization of 
physical and mental functioning (Miller 
& Welch, 2013). Trace elements play 
significant role in maintenance of a 
healthy state in human being. Most 
deficiency diseases can be treated by 
merely increasing the consumption of 
foods containing the deficient nutrient 
(Jiménez-Aguilar & Grusak, 2017).  

Vitamins are organic micronutrients 
mainly synthesised by plants and 
microorganisms which do not provide 
energy (Jiménez-Aguilar & Grusak, 2017). 
They are required in milligram and 
microgram amounts in the diet to help 
facilitate body processes. They are 
abundant in spices, green and yellow 
vegetables as well as in fruits, but it is 
never produced in animals (Gropper, 
Smith&Carr,2018).They can be changed a
nd inactivated by heat, oxygen, light and 
chemical processes. Jiménez-Aguilar and 
Grusak (2017) noted that the amount of 
vitamins in food depends on the growing 

conditions, processing, storage and 
cooking methods. Minerals are inorganic 
elements which provide valuable 
constituents of food. Spices contribute a 
substantial amount of minerals and 
other micronutrients, including iron, 
magnesium, calcium, and many others to 
the diet (Patil, Singh & Chakraborty, 
2011).   

Each medicinal plant species has its 
own nutrient composition besides having 
pharmacologically important 
phytochemicals. The   purpose of   
analysis is to estimate and determine how 
much of the major food components that 
exist in a given food. These food 
components are essential for the 
physiological functions of human body. 
Thus, adequate knowledge of the 
biochemical composition of foods is 
important to the health, well-being, and 
safety of the consumers (Kendilci, 
Kendilci & Gunes, 2018).  

Curcumin derived from the common 
food spice, Curcuma longa has been used 
for centuries as a   remedy for many 
aliments. Curcuminoids comprise about 
2% to 9% of turmeric (Sanidad, 
Sukamtoh, Xioa, McClements & Zhang, 
2019).  Zingiber officinale is an important 
herb which exhibits many medicinal and 
nutritional values (Zhu, Chen & Song, 
2018). These functional spices are being 
used as diet-based therapy for the 
treatment of nutrition related diseases 
due to its wide range of therapeutic 
properties (Kocaadam & Şanlier, 2017). 
Piper guineense possesses bioavaliblity 
effect. Thus, it has absorption improving 
activities. Pipreine may increase the 
absorption of essential nutrients as well 
some beneficial plant compounds, such 
as those found in turmeric (Gorgani, 
Mohammadi, Najafpour, & Nikzad, 
2017).  
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Phytochemicals which are known as 
secondary metabolites which include 
alkaloids, oxalates, phytate, tannins and 
others have gained increased interest due 
to their antioxidant activity, cholesterol 
lowering properties and other potential 
health benefits in plant based foods 
(Campos‐Vega & Oomah, 2013). 
However, some of these phytochemicals 
act as  antinutrients. Thus, antinutrients 
are natural or synthetic compounds that 
are found in a variety of the foods 
particularly plant-based foods. These 
substances generated in natural 
feedstuffs may exert effect contrary to 
optimum nutrition (Akande, Doma, Agu 
& Adam, 2010). These plant compounds 
may reduce the body's ability to absorb 
essential nutrients.  

These chemical substances reduce the 
maximum utilization of nutrients 
especially proteins, vitamins, and 
minerals, thus preventing optimal 
exploitation of the nutrients present in a 
food and decreasing the nutritive value 
(Gemede & Ratta, 2014). These 
compounds or substances in food 
interfere or reduce nutrient intake, 
digestion, absorption and utilization and 
produces many other adverse effects 
(Natesh & Ska, 2018). Low nutritive value 
as a result of poor absorption and 
utilization can lead to occurrence of 
infection, low resistance to diseases and 
poor nutrition. Common food processing 
techniques which include removal of 
unwanted outer layers, chopping or 
slicing, mincing and macerating, soaking, 
cooking can be used to improve nutritive 
values and decrease antinutritional 
factors commonly found in the plants 
(Mittal, Nagi, Sharma & Sharma, 2012). 

Plant extracts have been   considered 
to   have some nutritional and therapeutic 
potentials but have not been clinically 

proven. Moreso, they are relatively less 
toxic and safe   due to the processing 
techniques involved during extraction.  
There is global need for alternative   
disease prevention and treatment options 
products that are safe, effective and 
economical especially in developing 
country such as Nigeria. Curcuma longa, 
Piper guneense, Zingiber officianale are 
important food crops and are widely 
eaten by most households in Nigeria. 
Analysis on vitamins, minerals and the 
antinutrient content of these extracts of 
spices commonly consumed in Nigeria 
will help to establish the scientific 
evidence and safe limits of the spices  
extracts for human consumption with 
respect to the toxic substances.   
 
Objectives of the Study 
The general objective of the study was to 
investigate the micro-nutrient and anti-
nutrient compositions of aqueous extracts 
of turmeric rhizome (Curcuma longa), 
black pepper seed (Piper guineense) and 
ginger rhizome (Zingiber officinale) 
Specifically, the study   determined:  
1. vitamin compositions (carotenoid, 

vitamin C and E)   of the aqueous 
extracts, 

2. minerals contents (iron, calcium, 
magnesium, potassium, copper, 
phosphorus,  sodium, manganese,   
zinc)  of the aqueous extracts  

3. antinutrient constituents ( phytate, 
tannin and oxalate) of the samples . 

 
Materials and Methods  
Design of the Study: The design of the 
study was experimental research design. 
The vitamins, minerals and antinutrients 
analysis were conducted in the food and 
analytical laboratory of Nutrition and 
Dietetics/Home Science and 
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Management Department, University of 
Nigeria, Nsukka. 
 
Procurement and preparation of 
samples: Three kilogrammes of turmeric 
rhizome (Curcuma longa), black pepper 
seed (Piper guineense) and ginger rhizome 
(Zingiber officinale) were used for the 
study. They were procured from Ogige 
local market Nsukka, Enugu State, 
Nigeria. They were identified in the 
Department of Plant Science and 
Biotechnology, University of Nigeria, 
Nsukka.  
Turmeric rhizome (Curcuma longa) and 
ginger rhizome  (Zingiber officinale)  were 
sorted to remove debris and defects. The 
rhizomes were carefully washed with 
distilled water to remove dirt and sand, 
then allowed to drain in a plastic sieve. 
The rhizomes were peeled, cut into small 
sizes, oven dried  at a temperature of 40 
°C for 24 hours, milled into flour using  a 
high speed electric blender (Soyona 
Japan), labeled, packaged and stored in a 
plastic air tight container at room 
temperature for analysis.  
 
Piper guineense seed were sorted to 
remove debris. The seeds were washed, 
oven dried at 40°C for 4 hours, milled 
into flour form using high speed blender, 
labeled, packaged and stored in a plastic 
air tight container at room temperature 
for analysis.  
 
Preparation of aqueous extracts: Four 
hundred grammes (400g) of each of the 
flour were soaked in 800ml distilled 
water for 24 hours and filtered using 
Whatman no. 42 filter paper. The filtrates 
were concentrated to dryness with oven 
dryer set at 50 °C until crude extracts 
were obtained. The extracts were 
properly stored in an air-tight container 

for further studies. The extracts were 
reconstituted with distilled water using 
standard stock concentration (1gram of 
extract to 10ml of distilled water).  
Chemical Analysis: Analysis of samples 
was carried in triplicates using standard 
methods as follows: 
 
Pro- Vitamin A (Beta-carotene):Pro-
vitamin A content was determined using 
the spectrophotometric method as 
described by Onwuka (2005). 0ne gram of 
the sample was weighed out followed by 
addition of 3ml of absolute ethanol. A 
precipitate of protein was formed, and 
the extract of vitamin with 5mL of 
heptanes layer taken to corvette and read 
at 450nm against a blank of heptanes in a 
spectrophotometer.  
 
Vitamin C (Ascorbic acid): Vitamin C 
was determine by the method described 
by AOAC (2010). Two grammes of each 
sample was weighed into 250ml flat 
bottom flask and dissolved with 2 ml of 
distilled water. Trichloroacetic acid 
(TCA) was added and colour will be 
developed with 2, 6—dichloroind-
ophenol. The colour (pink) developed 
was read.  
 
 Vitamin of E (tocopherol): Vitamin E 
was determined by the method of AOAC 
(2010). Two grams to the sample was 
weighed into a flat bottom flask. Ten 
milliliter of absolute alcohol and 20ml of 
tetraoxosulphate IV acid (H2SO4) was 
added. A clear solution was formed .Ten  
milliliter of the solution was pipetted into 
a test tube and  heated in a water bath at 
90 degree centrigrade for 30minutes. This 
was allowed to cool and absorbance was 
read in a spectrophotometer at 470nm 
wavelength.  
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Mineral Determination  
 Iron (Fe): The iron content of the 
samples was determined using the ortho-
phenanthroline   method as described by 
AOAC (2010). Accurately 10ml of the ash 
solution was pipetted in a 20mL test tube 
followed by 1ml of 10% hydroxylamine 
and hydrochloric acid solution. The pink 
color of solution turned red in a 
spectrophotometer at 510nm wavelength.  
Magnesium (Mg): This was estimated 
using the atomic absorption 
spectrophotometer. Two grammes of the 
samples were   ashed in muffle furnace at 
550 C for 6 to8 hours. The ash will be 
dissolved with hydrochloric acid. The 
absorbent will be read using atomic 
absorption spectrophotometer, after 
which magnesium will be calculated. 
 Calcium: This was determined by atomic 
absorption spectrophotometer (AOAC, 
2010). The 2g of the sample was   ignited 
in a muffle Furnace For 6— 8hours ashed  
in muffle furnace at a temperature 55 
degree centigrade. After ashing the 
sample and extracting with 0.2ML 
hydrochloric acid solution..  
Potassium (k): This was estimated using 
the flame photometric method described 
by AOAC (2010). Different range of 
standards were produced to cover the 
expected range of the samples.  Ten 
milliters of the ash solution was aspirated 
into the equipment and the flame 
emission taken. Potassium concentration 
were calculated from the standard 
calibration curve. 
Copper (Cu): The sample was estimated 
using the atomic absorption 
spectrophotometer (3030) Perkin Elmer, 
Norwalk, USA).  Two grammes of the 
samples were ignited in muffle furnace at 
550 degree centigrade for 6 to 8 hours. 
The ashes of the samples were dissolved 
with hydrochloric acid.  

Zinc: It was determined using Perkin 
Elmer Model 303 Atomic Absorption 
Spectrophotometre (AOAC, 20l0).  Two 
tenths of a gramme (0.2g) of finely 
ground sample was weighed in a 
crucible. The samples were cooled and 
5ml of NHNO3 solution was added and 
evaporated. The samples were   returned 
to the furnace and heated at 400°C for l0 
— 15 minutes until perfect white or 
grayish white colour was obtained.  
 
Antinutrient  determination  
Phytate: This was determined according 
to the method of Samotus & Schwimmer 
(1962). Extract the plant material with 
0.2N HCL such that to gave (3-30Hlg ml-l 
phytate solution). 0.5ml of extract was  
pipetted into a test tube fitted with a 
gross glass stopper. One ml of solution 
was added which covered the tube with 
the stopper and fix it with a clip. The tube 
was heated in a boiling water bath for 
30minutes. 
 
Tannin: The Folin- Denis method as 
described by AOAC (2010) was used in 
determined tannin. Five grammes of the 
sample was extracted with 300ml diethyl 
ether for 20 hours at room temperature. 
The residue was boiled for 2 hours with 
100ml distilled water, cooled and filtered 
and the extract was adjusted to a volume 
of 100ml in a volumetric flask. Then, 
calorimetrically using Folin- Denis 
reagent, the tannins content was 
determine by measuring the absorbance 
of the solution at wavelength of 760nm. 
 
Oxalate: Oxalate was determined by the 
method described by AOAC (2010).One 
gram of the sample was weighed into 
100mL conical flask. Then, 75mL of 3M 
H2SO4 was added and the solution stirred 
intermittently with a magnetic stirrer for 
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about one hour. It was filtered and the 
filtered collected and titrated hot O.1N 
potassium permanganate (KMnO4) 
solution t temperature of (80-90 c) until a 
faint pink color appeared  and persisted 
for at least 30 seconds.  
 
Data Analysis Techniques: This was carried 
out using statistical product for service 
solution (SPSS) version 21. The data 
obtained was expressed as mean ± 

standard deviation. Results of three 
replicates   were used. Analysis of 
variance (ANOVA) was used to 
determine statistically significant 
differences between the means. Level of 
significance was at 5% level of probability 
(P<0.05).  
 
Findings of the study: The results were 
presented in the following tables. 

 
Table 1:  Vitamin composition of the aqueous extracts. 
Sample      Carotenoid 

µg /100g  
Vit. C 
mg/100g 

Vit. E 
mg/100g 

Black Pepper Extract 52.62b±2.21 11.59a±0.14 1.11a±0.02 
Turmeric Extract 50.91b±1.27 11.60a±0.35 1.67b±0.05 
Ginger Extract 44.74a±3.08 18.53b±0.19 1.56b±0.09 
n=3, values are represented as mean ± standard deviation means with the different superscript are 
statistically different (p< 0.05); 

 
Table 1 shows the vitamin composition of 
the aqueous extracts. Carotenoid was 
highest (52.62 µg /100g ) in black pepper 
extract and lowest (44.74 µg /100g ) in 
ginger extract. Ginger extract had the 
highest Vitamin C content (18.53 
mg/100g) but significantly higher than 

turmeric extract (11.60 mg/100g) and 
black pepper extract (11.59 mg/100g). On 
the other hand, black pepper extract had 
the lowest vitamin E content (1.11 
mg/100g) while turmeric extract had 1.67 
mg/100g and ginger extract had 1.56 
mg/100g. 

 
 
Table 2: Mineral Composition of the Aqueous Extracts made from the Samples 

(mg/100g) 
Minerals Black Pepper Extract Turmeric Extract Ginger Extract 

Zinc 0.06a±0.00 0.11c±0.01 0.08b±0.00 
Magnesium 28.01a±0.87 34.93b±1.86 26.84a±1.82 
Calcium 23.20a±0.34 28.55b±1.79 23.15a±1.65 
Iron 0.17b±0.02 0.12a±0.01 0.30c±0.00 
Copper 4.23c±0.15 3.80b±0.10 2.57a±0.23 
Potassium 497.80c±1.93 482.29b±0.82 292.67a±1.86 
Manganese 17.38 b ±1.44 15.03a±0.05 17.38 b ±5.73 
Sodium 2.64a±0.10 2.87b±0.38 2.87b±0.38 
Phosphorus 25.81b±0.36 29.40c±1.60 18.52a±1.49 
n=3, values are represented as mean ± standard deviation means with the different superscript are 
statistically different (p< 0.05); 

 
Table 2 shows the mineral concentrations 
of the   aqueous extracts of Piper 

guineense, Curcuma longa and Zingiber 
officinale. Zinc content of the extracts 
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ranged from 0.08mmg/100g - 0.11 
mg/100g. Magnesium content of black 
pepper (28.01 mg/100g)  than that of 
turmeric (34.93 mg/100g) and ginger 
(26.84 mg/100g). Calcium content 
concentration of the extracts ranged from 
23.15-28.55mg/100g. The iron content of 
the aqueous extracts was as follows; black 
pepper 0.17mg/100g, turmeric 
0.12mg/100g and ginger 0.30 mg/100g. 
Potassium content of the extracts ranged 
from 292.67mg/100g -497.80 mg/100g 
with black pepper having 

(497.80mg/100g) and turmeric having 
(482.29mg/100g) and then ginger 
(292.67mg/100g. Manganese content of 
the extracts ranged from15.03mg/100g to 
17.38mg/100g. Sodium content of 
turmeric extract and ginger were 
2.87mg/100g while black pepper 
contained 2.64mg/100g. Phosphorus 
content of turmeric extracts (29.40 
mg/100g) was significantly higher than 
that of black pepper (25.81mg/100g) and 
ginger (18.52mg/100g). 

 
Table  3: Antinutrient Composition of Extract gotten from the Samples (mg/100g) 
Sample Oxalate Phytate Tannin 

Black Pepper Extract 5.72a±0.68 22.11a±1.03 18.86b±1.01 
Turmeric Extract 8.57b±0.40 33.97b±1.62 15.20a±1.49 
Ginger Extract 5.23a±0.71 21.45a±0.80 20.99b±0.98 

n=3, values are represented as mean ± standard deviation means with the different superscript are 
statistically different (p< 0.05); 

 
Table 3 shows the antinutrient 
composition of the extracts. Oxalate 
composition of turmeric extract 
(8.57mg/100g) was significantly higher 
than that found in black pepper extract 
(5.72mg/100g) and in ginger extract 
(5.23mg/100g). Phytate content in black 
pepper extract (22.11mg/100g) and 
ginger extract (21.45mg/100g) was found 
to be significantly lower than that of 
turmeric extract. Tannin content of black 
pepper (18.86 mg/100g) and that of 
ginger extract (20.99 mg/100g) was 
significantly higher than the tannin 
content of turmeric extract (15.20 
mg/100g) 
 
Discussion of Findings 
The findings from the study on 
antioxidant vitamin composition of the 
aqueous extracts sample showed that 
they contained appreciable quantity of  
carotenoid (44.74 µg /100g  - 52.62 µg 
(/100g). Medicinal spices and their 

extracts contain carotenoids which are 
essential in gene expression, vision, 
immune system health cell differentiation 
and integrity of epithelial tissues, 
immunity, reproduction and growth 
(Hamilton, 2018).   

The result obtained from the study on 
Vitamin C contents showed that these 
aqueous extract contained moderate 
value range (11.53mg/dl- 18.60mg/dl). 
Antioxidant effects of vitamin C have 
been demonstrated in many experiments 
in vitro and in vivo. Research by Ashor et 
al. (2019) shows that vitamin C can 
significantly lower a key marker of 
oxidative stress and is needed by the 
body for folic acid and iron to work 
properly.  

Vitamin E content was seen in trace 
amounts in all the extracts. Vitamin E in 
the diet is vital since it helps in the 
reduction or prevention of oxidation in 
lipids. It protects body tissue from 

https://www.emerald.com/insight/search?q=Val%20Hamilton
https://www.turmeric.com/turmeric-overview/micronutrients-in-turmeric/2514-beneficial-health-properties-of-folate-folic-acid-vitamin-b9-in-turmeric
https://www.turmeric.com/turmeric-overview/micronutrients-in-turmeric/2511-beneficial-health-properties-of-iron-in-turmeric
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damage caused by free radicals, which 
can harm cells, tissues, and organs 
(Natesh & Ska, 2018). Consumption of 
diet that contains vitamin E helps in 
regeneration of other antioxidants, 
including α-tocopherol, or vitamin E 
(Herrera & Barbas, 2001). It improves the 
effectiveness of other antioxidants such 
as vitamin A and C.  
 
Expand Section 
The result of study on Table 2 revealed 
the mineral composition of the extracts. 
The mineral composition analysis 
showed that these extracts contain zinc, 
magnesium, potassium, sodium, copper, 
manganese, calcium and phosphorus in 
varying quantities. Potassium, calcium, 
magnesium and phosphorus 
concentration were found in appreciable 
quantities in all the extract samples. 
Numerous studies have reported that 
aqueous extracts of spices contain 
varying quantities of minerals (Natesh & 
Ska, 2018). Potassium is essential   in the 
diet and is required in large amounts for 
proper growth, maintenance of blood 
sugar levels and normal heart contraction 
(Bi, Lim & Henry, 2017).   

 Calcium content in the extracts 
ranged between 23.15mg /100g to 
28.55mg/100g. Calcium was found to be 
the second most abundant mineral 
element present in these extracts. 
Calcium is reported to be essential for 
blood clotting, bone and teeth formation 
and as a co-factor in some enzyme 
catalysis. The presence of calcium 
explains why these aqueous extracts are 
crucial in helping and maintaining strong 
bones and healthy communication 
between the brain and other parts of the 
body (Gropper, Smith & Carr, 2018).  

Phosphorus content of the extract 
samples ranged from 29.40mg/100g to 

18.52mg/100g. Phosphorus has been 
reported to be good for bones and teeth 
formation (Jiménez-Aguilar & Grusak, 
2017). It contributes to energy production 
by participating in the breakdown of 
carbohydrates, protein and fats. It is 
needed for growth, maintenance and 
repair of tissues and cells production of 
DNA and RNA (Patil, Singh & 
Chakraborty, 2011). 

In humans, magnesium is involved in 
the formation of bones and teeth, serves 
as catalyst in energy producing reactions 
within the cells (Gropper, Smith & Carr, 
2018).  The dietary allowance for 
phosphorous in adult is 2000mg, 
therefore these aqueous extracts 
contributed appreciable quantities of the 
recommended daily allowance and are  
excellent sources of this mineral.  
Magnesium plays crucial role in lipid 
membrane stabilization, replication and 
metabolic processes. It is an essential 
mineral for enzyme activity (Jiménez-
Aguilar & Grusak, 2017).    

These aqueous extracts contain 
considerable amount of zinc, iron, 
copper, sodium and manganese. Iron is 
an essential trace element that is required 
in small amounts by the body. It is used 
by cells and tissues throughout the body 
for essential metabolic activities. It helps 
the red blood cells transport oxygen to all 
parts of the body (Miller & Welch, 2013). 
Numerous studies indicated that iron 
deficiency leads not only to mental 
retardation but also to brain damage 
(Hamilton, 2018; Jiménez-Aguilar & 
Grusak, 2017).   

Zinc is an essential trace element or 
mineral that is naturally present in some 
foods and is significant to health. It is 
present in all organs, tissues cells, and 
fluids of the body. It plays important 
roles in the body such as growth and 

https://www.emerald.com/insight/search?q=Val%20Hamilton
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development, the immune response, 
neurological function, metabolism, 
prevention and treatment of various 
diseases, mental functioning and 
reproduction. Zinc deficiency may play 
an important role in the appearance of 
diseases (Miller & Welch, 2013).  

Manganese is a trace mineral that is 
present in small amounts in the body. It 
is acts as a cofactor that helps enzymes 
carry out their functions in the body by 
converting superoxide, a metabolic 
byproduct, into safer molecules. 
Manganese is essential for the 
metabolization of cholesterol, 
carbohydrates, and protein (Patil, Singh 
& Chakraborty, 2011) .Copper plays a 
role in making red blood cells, oxidation-
reduction reactions, scavenging free 
radicals  and maintaining nerve cells and 
the immune system (Jiménez-Aguilar & 
Grusak, 2017).  The presence of copper in 
the diet helps in the facilitation of iron 
absorption. Sodium is an 
essential mineral and nutrient. It is 
involved in regulating blood pressure 
and blood volume. Sodium helps in the 
proper functioning of the muscle and 
nerves. It regulates the acid/alkali 
balance along with other minerals such as 
potassium, calcium and magnesium. It is 
needed for proper fluid balance 
throughout the body, nerve transmission, 
and muscle contraction (Gropper, Smith 
& Carr, 2018).  

The findings of the study showed the 
antinutrient composition of the extracts 
gotten from the samples were below 
lethal doses. Oxalate composition of  the 
aqueous extract were all below the lethal 
dose probably due to some processing 
techniques used in processing them such 
as  washing, cleaning,  drying, polishing, 
peeling, grinding, soaking and others. 
Some antinutrients such as phytates, 

oxalates, polyphenols, tannins and 
alkaloids are present in spices and may 
exert beneficial health effects at low 
concentrations (Andrade-Cetto, 
Escandón-Rivera, Torres-Valle & 
Quijano, 2017).   

Tannin content of the aqueous 
extracts ranged between 15.20 mg/100g 
to 20.99 mg/100g which were below 
lethal dose. Tannin below lethal dose can 
have preventive benefits to health since 
some tannins are antioxidants ((Patil, 
Singh & Chakraborty, 2012).  

Phytate content in black pepper 
extracts ranged between (22.11mg/100g 
to 33.97mg/100g). Low levels, phytate, 
lectins, tannins, amylase inhibitors and 
saponins have also been shown to reduce 
the blood glucose and insulin responses 
to starchy foods and/or the plasma 
cholesterol and triglycerides ((Andrade-
Cetto, Escandón-Rivera, Torres-Valle & 
Quijano, 2017). The balance between 
beneficial and hazardous effects of plant 
bioactives and anti-nutrients rely on their 
concentration, chemical structure, time of 
exposure and interaction with other 
dietary (Natesh & Ska, 2018).   
 
Conclusion  
The study provided some comparative 
information on the vitamin, mineral, 
antinutrient composition of the aqueous 
extracts of Curcuma longa, Zingiber 
officinale and Piper guineense. These 
aqueous extracts contain appreciable 
quantities of some micronutrients and 
bioactive substances which   are needed 
by human in fighting nutrition related 
diseases. Minerals present in these 
aqueous extracts can play some major 
roles in regulating many vital 
physiological processes in the body. The 
anti-nutrients in these aqueous extracts 
are within safe limit which could serve as 
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powerful antioxidants for production of 
drugs and some other beneficial food 
products. The findings of this study have 
justified the acclaimed use of the extracts 
in managing diseases. 
 
Recommendations  
Based on the findings of the study, the 
following recommendations were made:  
1. Nutritionists and dieticians should 

educate and encourage patients with 
nutrition related diseases on 
utilizing these extracts from these 
spices to manage diseases. 

2. Further research should be carried 
out on microbiological and storage 
stability of these aqueous extracts of 
the samples. 

3 Further clinical human studies 
should be carried out with these 
aqueous extracts in order to confirm 
their therapeutics potentials.  

4 Healthcare professionals should 
organize nutrition education and 
programmes that would provide 
consumers with information on the 
benefits and nutritional values of 
these aqueous extracts. These would 
empower   consumers with 
knowledge to make healthier food 
choices and   improve their dietary 
practices.  
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Abstract 

The study majorly examined alcoholic beverages consumption practices of market 
women in Aba, Abia State Nigeria. Specifically, it identified: types of alcoholic 
beverages consumed by market women, quantities of alcoholic beverages 
consumed by the women, and reasons for their consumption of alcoholic 
beverages. Survey design was used. Population was made up of market women in 
the area of the study. Questionnaire was used for data collection. Data were 
analyzed using frequencies and percentages. Findings of the study show that the 
women consume seven types of alcoholic beverages with different consumption 
percentages. While 14.9 percent consume beer, 13.8 percent consume plamwine 
and only 6.4 percent consume dry gin. Nearly half (47.3%) consumed less than 1 
cup and 13.0% consumed 1 bottle daily.  More than half (52.2%) reported the 
reason for consuming alcoholic beverages was because it made them feel high, 
increase their desire for pleasure (16.0%), helped  to calm down tension when 
there were no sales (41.6%), forget market stress (24.1%) and during celebration in 
the market (45.5%).  Based on the findings three recommendations were made 
including that there is need for sensitization and health campaigns in market 
places on the dangers association with alcoholic beverage consumption. 
 
Key words:  Alcoholic beverages, Consumption, Practices, Market, Women, 

Trader. 

 
Introduction 
Alcohol is a colourless, flammable and 
volatile liquid produced during the 
fermentation of fruits and sugars, it can 
also be produced chemically through 
hydration of ethylene. The two best 
known types are ethanols and methanols 
{World Health organization (WHO) 
2014}. It is consumed in diluted 
concentrations of absolute (that is 100%) 
ethyl alcohol.  One   standard   alcoholic 
beverage   drink   corresponds to 10g of 

absolute alcohol can be used as fuel and 
as organic solvents which are insoluble in 
water but very useful in the production 
of perfumes, sweeteners, medicines, 
toiletries and cosmetics such as 
deodorants and perfumes. Alcoholic 
beverages can be categorized into three 
main types:  wines, beer and spirits.  
Dunbar et al. (2017) opined that small 
consumption of alcoholic beverages can 
help improve libido, reduce risk of 
cardiovascular disease, gallstone and 
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uplift mood. This according to authors, is 
because alcohol triggers the endorphine 
system which makes it  have the same 
effect as many other social activities such 
as laughter, singing, storytelling and 
dancing all  of  which help  reinforce 
social bonds.  Sayettee et al. (2012) opined 
that moderate consumption of alcoholic 
beverages make people more willing to 
take risks and behave competitively but 
heavy and uncontrolled consumption 
may increase the risk of breast cancer, 
impair vision, motor skills, memory and 
judgment, cause weight gain, increase the 
risk of hypertension, damage the skin, 
lead to stroke and sometimes death 
(Fullman et al. 2016, WHO 2014).  

Alcoholic beverage consumption 
according to WHO (2011a) is the greatest 
risk factor in middle income countries 
and a causal factor in over 60 types of 
diseases and injuries. WHO (2011b)  
opined that alcoholic beverage use is  
associated with many serious social 
issues including violence, child neglect, 
abuse,  issues like absenteeism in the 
work place, and  that the harmful use of 
alcohol is  particularly a grave threat to 
human and national development.  WHO 
(2011c)  further stated that  high alcoholic 
beverage  intake can raise the risk of high 
blood pressure, stroke, obesity, heart 
disease, some cancers, accidents, 
violence, suicides, birth defects and 
overall mortality,  moreover  alcohol 
drinkers  are also at risk of malnutrition 
(both under and over nutrition) because 
alcohol contains calories that may 
substitute for those in more nutritious 
foods.  

In Africa, studies (Toesland 2016, 
Jernigan and Babor 2015, Obot 2013) have 
documented a change from the 
occasional and weekend drinking to the 
“public, binge drinking culture. WHO 

(2014) also  averred that the most 
common drinking habit in Africa is heavy 
episodic pattern which is defined as the 
consumption of 60 or more grams of pure 
alcohol (6 + standard drinks in most 
countries) on at least one single occasion 
at least monthly.  This is because of the 
cultural importance placed on alcohol in 
many social engagements and traditional 
rituals (Jernigan, 2013).  

Alcoholic beverages consumption 
among Nigerians has a long history 
particularly among the ethnic groups 
where it is not forbidden by religion or 
culture.  Formally, it was gender and age 
biased, consumed mainly by adult males 
and few young people but this was 
usually in the presence of adults who 
monitored the quantities consumed. It 
was occasionally consumed during 
festivals and ceremonies shortly after 
production (Odejide, 2006).  Pito and 
burukutu (fermented from sorghum or 
maize) were consumed in Northern 
Nigeria (Obot, 2007).  Palmwine and local 
gin (akpuruku-achia, kai-kai) were 
consumed in the South East and the 
people of Niger-Delta consume distilled 
gin from palm wine (Sapele water).In the 
traditional setting, alcohol played 
important roles for social rituals such as 
marriage ceremonies, opening and 
closing of family meetings, ancestral 
worship, traditional festivals and 
chieftaincy enthronement among others.   
In the South East States, alcohol is used 
during the new yam festivals, age group 
initiation ceremonies, burials and other 
traditional ceremonies. 

The influx of western trade and 
importation popularized the sale of 
alcohol in Nigeria.  This led to the 
establishment of the first brewery 
(Nigerian Breweries) in 1946, followed by 
the Guinness Breweries in 1962 (Dumbili 
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2013), and gradually, the industry began 
to grow till date.  Nigeria ranks 27th 
globally in adult alcohol drinking (age 15 
+) in liters per year, making her one of 
the leading African countries high in 
alcoholic beverage consumption (WHO 
2014).  Research (Conway, 2020) affirmed 
that Nigeria consumed over 13 liters of 
alcohol per capita in 2019, making her the 
leading country in alcoholic beverage 
consumption in Africa. Recent trends 
showed increase alcohol use among 
different populations including women 
in developing countries (Mammam, 
Brieger and Oshiname 2002).  Although 
the minimum drinking age remains 18 
years but young people now freely drink 
in public places because of the erosion of 
communal values, socialization and peer 
influences. The trend of alcohol beverage 
consumption has changed to alcohol 
contest in bars, restaurants, hotels, night 
clubs and other places (Dumbili, 2013). 

Indigenous Nigerian societies 
discourage alcoholic beverage 
consumption among women, but in some 
cultures women were permitted to 
consume it.  For example among the 
Ubulu people of Delta state, drinking of 
palmwine is highly recommended for 
pregnant women and nursing mothers as 
a means (myth) of enhancing breast milk 
production (Odejide, 2006).  Recently the 
pattern, quantity and reasons for its 
consumption have changed rapidly in the 
contemporary Nigeria, even among 
women following globalization, the 
upsurge of feminism, socio political and 
economic development as well as lack of 
clear policies to regulate consumption 
pattern (Chikere and Mayowa, 2011). For 
example, the use of International Guides 
for Monitoring Alcohol Consumption 
according to (WHO 2011b) employed two 
methods, first is the Quantity- Frequency-

Index. Here, respondents are asked to 
estimate how often they drink and how 
much they drink (units, bottles or cans) 
on a typical occasion depending on the 
national culture .They set medium risk 
standard of >60g of alcohol for men and 
>40g for women per day and a high risk 
of adverse consequence of > 100g of 
alcohol per day for men and > 60g of 
alcohol per day for women.  Another 
method employed is the Graduated-
Frequency method where respondents are 
asked to estimate how frequently they 
drink. Example how many days per week 
or month, they have (0, 1-2, 3-4 drink and 
so on) consumed alcoholic beverages. The 
US Dietary Guide 2020 - 2025 had 
recommended: Safe level 40g – 60g or 2 -3 
beers for men per day and less than 20g 
or 1 beer bottle per day for females. There 
are policies to regulate responsible or 
irresponsible drinking, how to determine 
moderate consumption especially in  
areas where there is no definition of a 
standard  drink, no inclusion of alcohol 
by volume on labels and where alcoholic 
beverages are served in different sizes, 
cans, glasses and calabashes in other 
countries but in Nigeria, such policies 
does not exist. 

Aba market women are often young 
and middle aged women, most of whom 
are literate. Their market activities starts 
very early in the morning and sometimes 
lasts till late in the evening, and includes 
but not limited to standing, sitting, 
talking and other sedentary activities, 
(Ezenwa and Iheme 2021).  There is 
scarcity of community based studies on 
alcoholic beverage consumption practices 
among different groups of people 
including the market women. Awosan, 
Ibrahim, Essien, Yusuf,   and Okolo 
(2014) reported 10.8 percent alcohol 
prevalence among traders in Sokoto 
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State, while Odugbemi, Omajoleand 
Osibogun (2012) reported 1 percent 
among traders in an urban market in 
Lagos. There is however a dearth of data 
on what the situation is in many parts of 
Nigeria including Abia State in general 
and Aba in particular. There is therefore 
need to assess the alcoholic beverage 
consumption practices of market women 
in Aba. 

 
Purpose of the study  
The major purpose of this study was to 
investigate alcoholic beverages 
consumption practices of market women 
in Aba. Specifically, the study: 
1. identified types of alcoholic 

beverages consumed by the market 
women in Aba. 

2. determined the  quantity of alcoholic 
beverages consumed  by the market 
women. 

3. determined reasons why the market 
women consumed alcoholic 
beverages. 

 
Research questions  
The following research questions were 
answered by the study: 
1. What are the types of alcoholic 

beverages consumed by market 
women in Aba? 

2. What are the quantities of alcoholic 
beverages consumed by market 
women in Aba? 

3. What are the reasons why the market 
women in Aba consumed alcoholic 
beverages? 

 
Methodology 
Area of the study:  Area of study was Aba, 
a well known commercial city in Abia 
State Nigeria. It has about 23 market sites 
and more sites are springing up daily. 
Upon the creation of Abia State in 1991, 

Aba was divided into two Local 
Government Areas (LGA) namely:  Aba 
South with a population of about 423,852 
and Aba North with a population of 
about 107,488 (Abia State official portal 
2014).  Aba is made up of many villages.  
Population of the study: Population of the 
study consisted of all the market women 
in the 23 market sites in Aba. The women 
in the daily markets have sheds and lock-
up shops. They belong to organized 
unions depending on what they sell. 
They pay yearly rents to the government 
through their market masters. The 
women in the road-side markets do not 
have organized unions. The population 
size could not be estimated. 
Sample of the study: The sample for the 
study was made up of 850 markets 
women. Five markets were purposively 
selected to cover the daily and non-daily 
markets as well as include women who 
deal on different types of goods. One 
hundred and seventy women (170) were 
randomly selected from each of the five 
markets to give a total of 850 women. 
Instrument for data collection: 

Questionnaire was used for data 
collection.  It was validated by five 
university lecturers: 3 from the 
Department of Human Nutrition and 
Dietetics, Michael Okpara University of 
Agriculture, Umudike, one  from the 
Department of Home Economics, 
AlvanIkoku Federal College of 
Education, Owerri, Imo State and one 
from the Department of Vocational 
Education, Abia State University Uturu. 
Cronback Alpha statistics was used to 
determine the internal consistency of the 
items.  A reliability coefficient of 0.91 was 
obtained. The questionnaire was divided 
into two sections, in the first section, six 
questions were used to gather 
information on the demographic and 
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socio-economic characteristics of the 
market women. The second section was 
subdivided into four sub sections to 
gather information on types of alcoholic 
beverages consumed, quantities of 
alcoholic beverages consumed and the 
reasons for its consumption by the 
market women in Aba.  
Data collection method: A total of 850 
copies of the questionnaire were 
distributed, by hand with the help of five 
assistants. The assistants were given 
necessary orientation prior to data 
collection. All the 850 copies of the 
questionnaire were properly responded 
to and returned. This represents 100 
percent return rate. 
Data Analysis Techniques: Frequencies and 
percentages were used for data analysis. 
 
Findings of the study 
Socio-demographic and Economic 
Characteristics of Respondents:   Data 
analysis on the characteristics these 
shows that  41.2%  of the market women  
were within  26 to 35years,  28.7% were  
25 years or younger, while 12.3% 8.1% 
and 9.7% were between 36 -45years, 46 -
55years and above 55years respectively. 
Majority (96.2%) of the women were 
Christians, very few (2.8%) were 
traditionalists, while (2.0%) were 
Muslims.  Nearly half (49.5%) were 
married, 20% single, 26.45 widowed and 
4.1% divorced.  Many (86.5%) practiced 

the monogamous family marriage 
system. Nearly half (48.5%) of women 
had a family size of between 4 -6, 34.2% 
had between 1-3, 15.4%  had between 7 -9 
and only 1.9%  had a family size of  >9. 
About half (49.4%) of them completed 
secondary school, 38.1% completed 
tertiary education, while 11.4% 
completed primary education, while 1.1% 
had no formal education. The average 
monthly income of the women ranged 
from <N25.000 to > N125.000.  
 
Table 1: Percentage Responses on Types 

of Alcoholic Beverages Consumed 
by Market Women in Aba 

S
/
N 

Types of alcoholic 
beverages consumed 

F (%) 

1 Do not take alcohol 263 (31.0) 
2 Beer 127 (14.9) 
3 Palm wine 117 (13.8) 
4 Local gin (Akpuruachia/ 

kaikai) 
109 (12.8) 

5 Brandy 99  (11.6) 
6 Wine 81   ( 9.5) 
7 Dry gin 54   ( 6.4) 
 Total  850  (100%) 

 
Table 1 shows the types of alcoholic 
beverages consumed by the market 
women.  Some (31.0%) reported they do 
not consume alcoholic beverages.  
Among alcoholic beverage users 14.9% 
drink beer, 13.8% drink palmwine and 
dry gin was consume by (6.4%).  

 
Table 2:  Percentage Responses on Quantity of Alcoholic Beverage Consumed Daily 

by the Market Women in Aba. 
S/N Quantity of alcoholic beverage consumed in a day  (N =587)  F (%)___ 

1. Occasionally        131 (22.3) 
2. < 1 cup (< 15cl or <1.25% vol. or 3.5gm of alcohol)   278 (47.3) 
3. 1- 2 cups (15cl- 30cl or 1.25 – 2.50% vol. or 3.5gm - 7gm  of alcohol)   51 ( 8.7) 
4. >3 cups (>45cl or > 3.75% vol. or 10gm of alcohol)     20  (3.5) 
5. 1 bottle (60cl or 5% vol. or 20gm of alcohol)      76 (13.0)                                                     
6. ≥2 bottles  (≥120cl or > 10% vol. or ≥ 40gm of alcohol)     29  ( 5.0) 
    Total          587  (100) 
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Table 2 shows the quantity of alcoholic 
beverages consumed daily by the market 
women in Aba.  Many (47.3%) consumed 
1-2 cups (15cl – 30cl or 1.25-2.50% vol. of 
alcohol), 22.3% are occasional drinkers 

8.7% consumed less than one cup (< 15cl 
or <1.25% vol. of alcohol) and 13% 
consumed one bottle  (60cl or 5% vol. of 
alcohol) on a daily basis. 

 
Table 3:   Percentage Responses on Reasons for Consuming Alcoholic Beverages by 

the Market Women in Aba. 
S/N Reasons for consuming alcoholic beverages  F  ( % )_ 

A. Self related reasons 
1. Makes one  feel  high     306  (52.2) 
2. Helps one  feel good      69   (11.5) 
3. Improves  desire for pleasure     94  (16.0 ) 
4. Helps to forget sorrows       78  (13.3) 
5. Helps to handle health issues      40  ( 6.7) 
      Total       587 (100) 
B. Market environment/ business related reasons  
1. Forget market stress     142  (24.1) 
2. Calm tension down when there are no sales  244  (41.6) 
3. Helps keep body warm in cold weather   201  (34.3) 
     Total       587   (100) 
C. Social / other Personal related reasons 

1. Influenced by people ( husband, friends and co-wives,  
     neighbors in the market      61    ( 10.4) 

2. Makes one to be more acceptable and social  104  (17.7) 
3. Makes one feel younger and adventurous  155  (26.4) 
4. During celebrations and invitations in the market 267  (45.5) 
      Total       587  ( 100) 

 
Table 3 shows the reasons why the 
market women consumed alcoholic 
beverages. On self related reasons,   over 
half (52.2%) reported it made them feel 
high, 16.0% reported it improves their 
desire for pleasure and 13.3% reported it 
helped them forget their sorrow. When 
the market environment and business 
related reasons were considered, 41.6%, 
34.3% and 24.1% reported it calms 
tension down when there are no sales, 
helps to keep the body warm in cold 
weather and helps them forget market 
stress respectively.  In social and other 
personal reasons for alcoholic beverage 
consumption, nearly half (45.5%) 

reported they consume alcoholic 
beverages during celebrations in the 
market while 26.4% reported that 
consume it because it  made them feel 
younger and adventurous,  17.7%  
reported that consuming alcoholic 
beverages made them more social and 
acceptable to others. 
 
Discussion 
The age distribution in the study was 
similar to that reported by Olurinola et al. 
(2014). They described the age range as 
active labour age that would be involved 
in vigorous livelihood including 
marketing activities. Many people in Aba 
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are introduced into trading very early in 
life.  Some civil servants and other people 
in paid employment engage in one form 
of trade or the other.  

 Alcohol intake is a learned response 
which can be a source of considerable 
pleasure, the 31% of the market women 
who reported that they do not consume 
alcohol may mean that they had not 
learnt the intake of alcohol either from 
their parents or friends, again the Eastern 
Nigerian culture is averse to excessive 
intake of alcohol by women which also 
carried a social stigma (Obot 2013).  
Among alcohol users, beer (14.9%) and 
palmwine (13.8%) were the most 
common consumed and dry gin ( 6.4%) 
was the least consumed alcoholic 
beverage. Beers are fermented from 
grains after the starch in them had first 
been converted to sugar and contains 
between 3% to 9% or more of alcohol but 
lower than that found in wines and spirit 
that may be up to 40% or more.  
Palmwine is a whitish sap collected in 
vessels from the palmtree (“Ngwo”) flow. 
Fresh palmwine is sweet and contains 
little alcohol (Mammanet al. 2002), but 
with fermentation, the alcohol increases 
over time to between 3% – 6% (Obot, 
2000).  Local gin “kaikai”/ “akpuruachia” 
is a drink distilled from palmwine.  The 
end product is a clear liquid with alcohol 
content often higher than 40% in volume 
(Obot, 2007).  The reason why many of 
the respondents consumed beer and 
palmwine may be because beer and 
palmwine were readily available and 
they contained lower volume of alcohols 
than wines, spirits and gin.  Moreover, 
palmwine are cheaper and traditional to 
the people so they may have been 
exposed to its consumption from their 
youth.  This agreed with the report 
ofObot (2007) that palm-wine and local 

gin “akpuru-achia, kai-kai” were some of 
the common alcohol drinks consumed in 
the South Eastern States. In addition easy 
access and lack of implementation of 
minimum drinking age by both the 
government and the brewing firms in 
Nigeria may be a huge contributing 
factor as observed by earlier study (Goar, 
Ayuba, Tangchama, Maigari, Agbir and 
Audu 2018).  

Traditionally, men were expected to 
consume more alcohol than women, but 
the cumulative (69%) percentage of 
respondents that consumed alcohol in the 
present study agreed with the report of    
Henry- Unaezeet al. (2012) that also 
reported that over half of their study 
population consumed alcoholic 
beverages.  This could be attributed to the 
recent reports by WHOM (2011c) that 
there is now an increased prevalence of 
alcohol consumption rate among women 
in developing countries.  The WHO 
(2011c) summarized increased prevalence 
of alcohol use among African women in 
the past few years as follows: Namibia 
(47%), Nigeria (38%) (Ibangaet al., 2005), 
Botswana (30%) (Weiser et al., 2004) and 
Uganda (20%) (Tumwesigye and Kasirye, 
2005). The study also showed that nearly 
half   (47.3%) of the respondents 
consumed  less than 1 cup  (less than 15cl 
or 1.25% volume or 3.5g  of alcohol) , 
8.8% consumed between 1 - 2 cups daily 
(15cl-30cl or 1.25 – 2.50% volumeor 3.5g -
7g), and 13.0% consume up to a bottle of 
beer daily. (A 60cl bottle of beer is about 4 
cups with 5% or volume or 20g of 
alcohol). This showed that many (82%) of 
the market women were responsible 
drinkers but 18% exceeded the less than 
20g safe level per day recommended for 
females.  This habit may expose them to 
alcohol related problems. 
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Although public alcohol consumption 
is not traditionally accepted for women in 
Igbo land,  yet some of the self related 
reasons given by the market women for 
its consumption were that it made them 
feel high (52.2%) and increased their 
desire for pleasure (16.0%). This agreed 
with the report of Tutenges and Sandberg 
(2013) that young women perceived 
alcohol consumption as pleasurable and 
also a means of socialization. The market 
women reported that the business 
environment related reasons for alcohol 
consumption were that it helped them to 
forget market stress and calm down 
tension when there were no sells.  
GoarSet .al (2018) also observed that 
people going through stressful period 
may value drinking alcohol more highly 
because it helps to alleviate their negative 
feelings.  One of the reasons people may 
drink is to quench emotional problem 
and frustration which is possible in the 
case with poor sales. Other reasons 
showed that many drink alcohol during 
celebration in the market place. This 
could be because of the recent trend of 
zone and line party and merry making to 
announce the birth of a new baby, 
wedding, meetings and other forms of 
events in the market places nowadays 
which is often characterized by heavy 
drinking as a result of availability of 
drinks provided by the celebrants, friends 
and neighbors. Accessibility, availability 
and exposure to alcohol related cues are 
known to increase cravings for its 
consumption; this may not had been 
different in the present study. Some 
reported that alcohol consumption made 
them appear more social, adventurous 
and younger, no wonder it was easy for 
them   to be influenced by their 
husbands, friends, co-wives and other 
members of the market association to try 

alcohol with its promised transformative 
effects of allowing them return to a 
younger, carefree version of themselves 
and making them more acceptable 
among their group, thereby destroying 
the fear and stigma of isolation. 
Mammamet.al (2002) had earlier reported 
that people now freely drink in public 
places because of erosion of communal 
values, socialization and peer influences. 
Some (34.3%) reported alcoholic beverage 
consumption made them feel warm in 
cold weather, this may not be far from 
Xuehanet.al (2020) observation that 
alcoholic beverage consumption increases 
the heart rate and expands the blood 
vessels making more blood flow to the 
skin which in turn causes a feeling of 
warmth., this may not be for a long time 
though as the heat passes out through the 
skin causing a fall in body temperature 
after it has risen. The market 
environment may in some way 
encourage the women to seek for warmth 
as some of them traded in open sheds 
and open spaces outside.     
 
Conclusion 

The study showed that many of the 
market women consumed alcoholic 
beverages but few exceeded the safe level 
recommended daily for females. This 
points not only to the adoption of 
western lifestyles but to the gradual 
erosion of many traditional customs that 
had earlier prohibited alcohol drinking 
among women in the study area.   The 
fact that the market women freely and 
openly consume alcoholic beverages in 
market places during celebration and 
when union members and neighbors 
bring in ceremonial invitations to them is 
also worrisome.   Many of the market 
women reported that consuming 
alcoholic beverages made them feel high, 
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good , improves desire for pleasure,  feel 
younger  and more adventurous and that 
it also helps them to stay calm when 
tensed particularly during period of 
decreased or no sales lives room for  
increased alcohol consumption practices 
in future . Market women are 
contributing in many ways to support 
their families through their activities and 
economic assistances, so their health is of 
great importance to the smooth running 
and stability of the nation. 
 
Recommendations 
1. There should be nutrition and alcohol 

enlightenment campaigns in the 
market places on the dangers that 
alcoholic beverage consumption 
could pose on the health of market 
women. 

2. Market unions should regulate the 
quantity of alcoholic beverages that 
members bring during celebrations in 
market places. 

3. Other means of recreation should be 
introduced in the market places by 
the government and the market 
unions to help the market women 
socialize freely. 

 
Limitation 
The quantity of alcohol used in this study 
was self reported and may not be very 
accurate, nevertheless, the work provided 
a baseline data for further studies in the 
locality and material for health and state 
nutrition officers to work with.  
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Abstract  
The main objective of the study was to investigate the impact of pre-toasting 
methods on the nutritional and anti-nutritional composition of the soybean flour. 
Specifically, the study determined: proximate composition of six different 
samples of soybean flours produced through different forms of treatments, 
selected vitamins and mineral composition of the six different soybean flour   
samples, anti-nutrient and flavonoid contents of the six different soybean flour. 
Raw soybeans were treated thus: toasting alone; soaking for 12 hrs and toasting; 
boiling for 12 h and toasting and soaking for 12 h then boiling for 30 min and 
toasting. The raw seeds and market sample toasted soybean flour served as 
controls. Proximate, micronutrient and anti-nutrient analyses were carried out. 
The moisture, protein, fat, ash, crude fibre contents of the samples ranged from 
2.84 – 5.89 %, 30.17- 46.83 %, 17.07- 25.33 %, 3.97% - 4.66%, 3.12% - 3.97% 
respectively. Pre-toasting treatments led to significant increases (p<0.05) in 
protein and ash values and decrease in fat values of the samples. A significant 
increase in vitamin A (40.75 mg/100g - 68.40 mg/100g) and vitamin B1 (0.17 
mg/100g – 0.35 mg/100g). Iron content was also significantly affected by the pre-
toasting treatments, all the antinutrients decreased as a result of pre-toasting 
treatments. Alkaloid content varied from 0.83% for soaked and cooked pre-
treated sample to 1.17% for the raw sample. Tannin levels ranged from 0.016 
mg/100g for soaked and cooked sample to 0.044 mg/100g for raw sample. 
Soaking and cooking soybean prior to toasting is recommended because it led to 
higher protein and lower antinutrient contents than other treatments. 
 
Keywords: Soybean Flour, Processing, Nutritional, Anti-Nutritional, Pre-

Toasting, Treatments. 
 

Introduction  
Chronic protein energy malnutrition 
(PEM) causes stunting and wasting in 
children and also negatively affects the 
development of higher cognitive 
processes during childhood (Kar, Rao & 
Chandramouli, 2008). In 2020, over 61 
million stunted children lived in Africa, 
the only region where the number of 
stunted children increased since 2000 

(UNICEF, WHO and the World Bank 
Group, 2021). This high stunting 
prevalence among children in Africa is 
exacerbated by the high level of poverty 
in the region with the concomitant 
limited access and availability of high-
quality protein and nutrient-dense foods 
(Fanzo, 2012).  

Consequent upon this, diets in Sub-
Saharan Africa are largely based on 
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staple cereal or root crops which contain 
low levels of protein. Legumes however 
have been recognized as good sources of 
affordable protein which makes them 
important foods in the developing 
countries. Soybeans is a legume which 
has been regarded as one of the most 
cost-effective nutrient sources and 
valuable agricultural products due to its 
ease of cultivation and high protein, fiber, 
and oil contents, along with minerals and 
fat-soluble vitamins (Liu, 1997). Soybean 
has been reported to contain 
approximately 40-45% protein, 18-22% oil 
and 10% fibre (Goyal, Sharma& Gill, 
2012) and is a rich source of health 
promoting phytochemicals such as 
phenolic acids, flavonoids, isoflavones, 
saponins, phytosterols and sphingolipids 
(Alghamdi et al., 2018). 

Due to its status as a rich source of 
affordable protein and other important 
nutrients, soybean has been extensively 
promoted and used in the developing 
countries like Nigeria. It is commonly 
used for the enrichment of local weaning 
foods which are mainly starch based and 
deficient in essential nutrients for the 
growth of infants (Ikujenlola & 
Adurotoye, 2014).  As a result of high 
level of poverty prevalent in this region, 
many mothers cannot afford milk based 
infant formula or other animal proteins 
sources. 

Despite the high nutrient content of 
soybeans, its utilization is limited by the 
presence of anti-nutritional factors such 
as tannin, trypsin inhibitors, phytic acid 
and saponins which decrease nutritive 
value of grain legumes and cause health 
problems to both human and the animals 
when taken in large amounts (Mikic et al., 
2009; Sharma et al., 2011). These anti-
nutritional factors interfere with digestive 
processes and prevent efficient utilization 

of these legume proteins. These anti-
nutrients should therefore be reduced to 
below safe levels through processing.  

Several soybean processing 
techniques that are aimed at improving 
the nutritive values and removing anti 
nutritional factor have been documented. 
These include: drying, toasting, cooking, 
extraction, autoclaving, fermenting, 
sprouting, salt treatment (Pele et al., 2016; 
Ari, Ayanwale & Adama, 2017). These 
soyabean processing techniques affect 
both the nutritional profile and anti-
nutrient contents of soybeans for 
utilization by humans and animals. No 
single processing method would be 
effective in eliminating or reducing 
greatly these antinutrients without 
comprising nutritional and organoleptic 
qualities of soybean flour. Multiple 
processing methods are therefore 
recommended. Studies on the effect of a 
combination of methods on the 
nutritional and anti-nutritional content of 
soybean are however scanty.  

Unfortunately, most soybean flours 
sold in Nigerian markets are produced 
from soybeans to which little or no other 
processing treatment is given apart from 
toasting in open pans. This sole 
processing method may however not be 
effective in reducing the anti-nutrients to 
safe levels. Processing methods have also 
been reported to influence the nutritional 
and other chemical composition of 
legumes (Khattab & Arntfield, 2009).  It 
becomes imperative therefore to study 
the effect of other treatments prior to 
toasting on the nutritional and anti-
nutritional properties of soybean flour.  

 
Objectives of the study 
The main objective of the study was to 
investigate the impact of pre-toasting 
methods on the nutritional and anti-
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nutritional composition of the soybean 
flour. Specifically, the study determined: 
1 proximate composition of six 

different samples of soybean flours 
produced through different forms of 
treatments. 

2 selected vitamins and mineral 
composition of the six different 
soybean flour   samples. 

3 anti-nutrient and flavonoid contents 
of the six different soybean flour. 

 
Materials and Methods 
Design of the study: The experimental 
design adopted in the study involved 
production of six flour samples using six 
different techniques. The samples were 
the raw, toasted, soaked and toasted, 
cooked and toasted, soaked, cooked, and 
toasted. The sixth sample was the 
reference/control sample obtained from 
the market. 
Procurement of materials: The soybeans 
used for the study and the market sample 
used as controls were purchased from 
Ogige main market, Nsukka, Enugu 
State, Nigeria. Other chemicals and 
equipment used were obtained from the 
Department of Food Science and 
Technology, University of Nigeria, 
Nsukka, Nigeria.  
Sample Preparation: This involved the 
following; 
Raw soybean was sorted, divided into 
five equal portions of 500 g each and 
used to produce five samples of soybean 
flours using different methods. All 
samples were milled using hammer mill, 
sieved through a 0.2 mm sieve size, 
packed in air tight container and stored at 
-40C prior to analyses.The samples were 
coded as raw flour(SOR); toasted 
flour(SOT); soaked and toasted 
flour(SOS); cooked and toasted 
flour(SOC); soaked, cooked and toasted 

flour(SOSC), and the sixth sample was 
soybean flour purchased from the 
market(SOM). 
SOT: the raw soybeans were toasted in 
an open pan at 130 oC for 20 min and 
treated as above. SOS: The beans were 
soaked in water in the ratio of one 
portion of soybean to four portions of 
water (v/w) for 12 h. The water was 
changed after 6 hrs to avoid fermentation. 
Thereafter, the beans were dehulled and 
spread thinly on stainless trays and oven 
dried (Fulton, model NYC-101 Oven) for 
8 hrs at 70oC.  
SOC: The beans were cooked in boiling 
water in the ratio of one is to four (v/w) 
for 30 mins. Water was drained and the 
beans were allowed to cool to 30 min 
thereafter they were treated as in SOS. 
SOSC: The beans were soaked in water in 
the ratio of one portion of soybean to four 
portions of water (v/w) for 12 h. The 
water was changed after 6 hrs, the beans 
was drained and cooked in boiling water 
(1:4 w/v) for 30 min. Beans were treated 
as above.  
SOM: Toasted soybean flour purchased 
from Ogige main market Nsukka, Enugu 
State, Nigeria.  
Determination of Proximate composition: 

The proximate composition was 
determined using the AOAC (2010) 
method. The contents of the followings 
were determined 
Moisture: This was determined using the 
hot oven method.  
Crude protein: This was determined by 
the semi-micro Kjeldahl technique. 
Fat content: This was determined by the 
Soxhlet extraction method using 
petroleum ether as solvent. 
Crude fibre: This was determined 
heating 5g of sample with  200 ml of 1.25 
% H2SO4 were heated for 30 min and 
filtered with a buchner funnel. After 
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washing with distilled water the residue 
was heated in 200 ml of 1.25% NaOH for 
30 minutes. Final residue was weighed 
after drying. 
Ash: The ash content of the sample was 
determined by igniting in a muffle 
furnace at 550oC for 6 hours. 
 Carbohydrate: This was determined as 
the nitrogen free extraction calculated by 
difference. The formula below was used: 
Carbohydrate %= 100 % - (protein + fat + 
fibre + ash + moisture) 
 
Determination of Selected Vitamins and 
Minerals: 
Vitamin A: The AOAC (2010) method 
was adopted. A 2g sample was 
saponified with 200ml alcohol KOH. The 
saponification will take place in a water 
bath for 30 minutes. The solution was 
transferred to a separator funnel where 
water was added. The solution was 
extracted with 1.5ml of hexane. The 
extract was washed with equal volume of 
water. The extract was filtered through a 
filter paper containing 5g anhydrous 
Na2SO4 into a volumetric flask. The filter 
was rinsed with hexane and make up to 
volume. Hexane was evaporated from 
the solution and blank. One (1) ml 
chloroform and SbCl3 solution was added 
to the extract and blank and absorbance 
read at 620nm.  

Mg vitamin A = A620nm x SL x 
(V/wt) Where; A620 nm= absorbance at 
620 nm; SL= slope of standard curve 
(vitamin A concentration); V= final 
volume of colorimeter; Wt= weight of 
sample. 
Vitamin B1 (Thiamine): This was 
determined using the method described 
by AOAC (2010). One gram (1) g of the 
sample was macerated with 50 ml of 
distilled water for 5 minutes and 2 ml of 
reagents (9 % potassium ferricyande, 10% 

sodium hydroxide) was added to the 
filtrate and after 1 minute, 15 mls of 
isobutyl alcohol was added and shook 
vigorously for 2 minutes, the isobutyl 
layer was collected and dried by passing 
through spatula of anhydrous sodium. 
Vitamin C (Ascorbic Acid): Vitamin C 
was determined using 2,4-dinitrophenyl 
hydrazine (DNPH) method as described 
in AOAC(2010).  
 
Mineral analysis: This was performed 
using the procedure by AOAC (2010). 
Minerals (iron, Zinc Magnesium) content 
was measured using Atomic Absorption 
Spectrophotometer (model; 210 VGP, 
Buck Scientific Inc, USA). The sample 
treatment for analysis as follows: One 
gram of each sample was dry-ashed in 
crucible in a furnace at 5500C for 7 hours. 
The ash was dissolved in 10ml 
concentrated hydrochloric acid in a 
conical flask, filtered into a 100ml 
standard flask and will be made up to 
mark with distilled water. The diluents 
were then filtered into a plastic vial for 
AAS analysis. Stock standard solution 
(1000mg/l) for individual elements (Iron, 
Zinc, and Magnesium) was prepared. 
Mineral content of the samples were 
calculated from the standard curve for 
each mineral. 
Determination of Anti-nutrients and 
Flavonoid contents: The contents of the 
following were determined: 
Alkaloid: This was determined using the 
method of Harbone (1973). Five grams of 
the dried powder of each sample was 
weighed into a 250 ml beaker and 200 ml 
of 10 % acetic acid in ethanol was added. 
The mixture was covered and allowed to 
stand for 4 hours. This was filtered and 
the extract was concentrated on a water 
bath until it reaches to one-quarter of the 
original volume. Concentrated 
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ammonium hydroxide was added drop 
wise to the extract until the precipitation 
was complete. The whole solution was 
allowed to settle and the precipitated was 
collected and washed with dilute 
ammonium hydroxide and then filtered. 
The residue was the alkaloid, which was 
dried, weighed and percentage was 
calculated 
Saponin: This was determined using the 
method of Obadoni and Ochuko (2001). 
Twenty grams of each sample was placed 
into a conical flask and 100 ml of 20 % 
aqueous ethanol was added. The samples 
were heated over a hot water bath for 4 
hours with continuous stirring at 55°C. 
The mixture was filtered and the residue 
re-extracted with another 200 ml 20 % 
ethanol. The combined extracts were 
reduced to 40 ml over water bath at 90°C. 
The concentrate was transferred into a 
250 ml separating funnel and 20 ml of 
diethyl ether was added and shaken 
vigorously. The aqueous layer was 
recovered while the ether layer was 
discarded. The purification process was 
repeated; 60 ml of n-butanol was added. 
The combined n-butanol extracts were 
washed twice with 10 ml of 5% aqueous 
sodium chloride. The remaining solution 
was heated in a water bath. After 
evaporation the samples were dried in 
the oven to a constant weight and 
saponin content was calculated as 
percentage. 
Flavonoid: This was determined using 
the method of Arunugamet al. (2006). Ten 
gram of each sample was extracted 
repeatedly with 100 ml of 80 % aqueous 
methanol at room temperature. The 
whole solution was filtered through 
Whatman filter paper No 41. The filtrate 
was allowed to be evaporated into 

dryness over a water bath and weighed 
to a constant weight. 
Tannins: These were determined by 
Folin-Ciocalteu method. 0.1 ml of the 
sample was added to a volumetric flask 
(10 ml) containing 7.5 ml of distilled 
water and 0.5 ml of Folin- Ciocalteu 
phenol reagent, 1 ml of 35% sodium 
carbonate solution and dilute to 10 ml 
with distilled water. The mixture was 
shaken well and kept at room 
temperature for 30 min. Absorbance was 
measured against the blank at 700 nm 
with a spectrophotometer. The tannin 
content was expressed in terms of mg of 
tannic acid equivalents/ g of dried 
sample.  
Phytate: This was determined by the 
procedure of Lucas and Markaka(1975). 
A 2.0 g sample was weighed into a 250ml 
conical flask. 100 ml of 2% HCl was used 
to soak the sample for 3 hrs, and then 
filtered with Whatman no. 1 filter paper. 
50cm3of the filtrate and 10cm3of distilled 
water were added in each case to give 
proper acidity. Thereafter 10 ml of 0.3% 
ammonium thiocyannate solution was 
added to the solution and titrated with 
standard iron (ii) chloride solution 
containing 0.00195 g iron/ml. End point 
was observed to be yellow which 
persisted for 5 minutes. The percentage 
phytic acid was calculated thus:  
Phytic acid =Y ×1.19 × 100 where Y = titre 
value × 0.00195 g 
 
Data analysis 
All values are mean of triplicate 
determination. Data were subjected to 
one-way analysis of variance (ANOVA) 
using the Statistical Package for Service 
Solution (SPSS) and means were 
separated using Duncan’s new multiple 
range test. Differences between means 
were accepted at p<0.05. 
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Finding of the study 
 
Table 1: Effect of Pre-toasting Treatments on the Proximate Composition (%) of 

Soybean Flour 
Sample  Moisture Protein Fat Ash Fibre Carbohydrate 

SOR 4.76±0.04b 30.17±0.03c 25.33±0.01a 2.59±0.01c 4.17±0.01c 32.98±0.25b 
SOM 3.69±0.03e 30.24±0.02c 21.35±0.00c 3.95±0.03b 5.26±0.00b 37.22± 0.01a 
SOT 2.84±0.01d 45.36±0.00b 23.84±0.02b 2.92±0.02c 6.72±3.20a 18.32±0.17d 
SOC 3.73±0.01e 46.60±0.02a 19.96±0.02d 3.97±0.04b 3.34±0.06e 22.40±0.06c 
SOS 4.18±0.02c 46.83±0.21a 18.87±0.01ed 4.24±0.01ab 3.97±0.03d 21.91±0.28c 
SOSC 5.89±0.01a 46.63±0.59a 17.07±0.03e 4.66±0.02a 3.12±0.03e 22.63±0.57c 

SOR = Raw flour; SOM= Soybean flour purchased from the market; SOT= Toasted flour; SOC= Cooked 
and toasted flour; SOS= Soaked and toasted flour; SOSC= Soaked, cooked and toasted flour 
Values on the same column bearing different superscripts are significantly different (p<0.05). Data are 
expressed as means of triplicate determinations ± standard deviation (SD). 

 
Table 1 shows effect of pre-toasting treatments on the proximate composition (%) of 
soybean flour. 
 
Table 2: The Effect of Pre-toasting Treatments on Some Micronutrient Content 

(mg/100g) of Soybean Flours 
Sample  Vit. A (RE) Vit. B1 Vit. C Calcium  Iron Magnesium 

SOR 40.75±0.07f 0.17±0.14e 0.21±0.01a 194.05±0.07e 25.47±0.02e 354.20±0.01d 

SOM 43.50±0.14e 0.21±0.01d 0.20±0.01a 222.10±0.16d 40.78±0.02a 386.79±0.03a 
SOT 51.40±0.00d 0.25±0.02c 0.17±0.01b 221.30±0.14d 27.47±0.02d 377.56±0.01c 

SOC 52.70±0.14c 0.29±0.01bc 0.15±0.01c 249.39±0.86c 28.20±0.14c 378.45±0.03b 

SOS 61.20±0.14b 0.31±0.01b 0.10±0.00d 301.41±0.01b 28.68±0.02c 379.44±0.04b 

SOSC 68.40a±0.13a 0.35±0.01a 0.05±0.07e 305.53±0.04a 29.64±0.04b 379.88±0.03b 

SOR = Raw flour; SOM= Soybean flour purchased from the market; SOT= Toasted flour; SOC= Cooked 
and toasted flour; SOS= Soaked and toasted flour; SOSC= Soaked, cooked and toasted flour 
RE- Retinol equivalent. Values on the same row bearing different superscripts are significantly different 
(p<0.05). Data are expressed as means of triplicate determinations ± standard deviation. 

 
Table 2 shows the effect of pre-toasting treatments on the Calcium, Iron, Magnesium 
vitamin C, A and B1 of the soybean flour. 
 
Table 3: Effect of Pre-toasting Treatments on the Anti-nutrient and Flavonoid 

Content of Soybean Flour Samples  
Sample  Alkaloids (%) Saponin(%) Tannin mg/g Phytate (%) Flavonoid (%) 

SOR 1.17±0.04a 0.211±0.02a 0.040±0.02a 0.081±0.01a 2.46±0.11a 

SOM 1.10±0.28a 0.172±0.03c 0.044±0.00a 0.074±0.02ab 2.47±0.06a 

SOT 0.98±0.11a 0.192±0.01b 0.030±0.03b 0.072±0.02b 2.05±0.21b 

SOC 0.89±0.18a 0.181±0.00bc 0.021±0.01c 0.054±0.00d 1.36±0.21c 

SOS 0.88±0.04a 0.183±0.02a 0.018±0.01d 0.065±0.01abc 1.26±0.08d 

SOSC 0.83±0.01a 0.172±0.02c 0.016±0.02e 0.06±0.02c 1.21±0.04e 

SOR = Raw flour; SOM= Soybean flour purchased from the market; SOT= Toasted flour; SOC= Cooked 
and toasted flour; SOS= Soaked and toasted flour; SOSC= Soaked cooked and toasted flour. 
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Values on the same column bearing different superscripts are significantly different (p<0.05). Data are 
expressed as means of triplicate determinations ± standard deviation (SD). 

 
Table 3 presents the effect of pre-toasting 
treatment on the anti-nutrient and 
flavonoid content of soybean flour 
samples. 
 
Discussions of findings 
The effect of pre-treatment process on the 
proximate composition of soybean flour 
is shown in Table 1 above. Pre-toasting 
treatments significantly (p<0.05) 
influenced the proximate composition of 
the soybean flour samples. The moisture 
content of the soybean flour samples 
ranged from 2.84% to 5.89% for the 
toasted only sample (SOT) and the 
soaked, boiled and toasted sample 
(SOSC). Moisture content of the water 
treated samples (SOC, SOS &SOSC) was 
higher than for those samples (SOM % 
SOT) that did not undergo any water 
treatment. This could be due to water 
absorption by those samples. The protein 
content of the samples ranged from 
30.17% to 46.83% with SOR having the 
lowest value and SOS having the highest 
value. The pre-toasting treated samples 
had higher protein contents compared to 
the raw, market and toasted samples and 
this could be attributed to wet dehulling 
treatment given to them. Wet dehulling is 
more efficient in removal of seed coat 
than dry dehulling. This could have led 
to concentration of protein. The protein 
value obtained for the raw sample 
(30.17%) is lower than the 37.69% 
obtained by Ogbemudia et al. (2018).  

The various pre-toasting treatments 
caused significant (p<0.05) changes in the 
fat content of the samples. The values 
ranged from 17.07% to 25.33%, for SOSC 
and SOR respectively. The lower values 
of the pre-treated samples could be 

attributed to leaching of fat into soaking 
or/and cooking water. The result for raw 
sample is higher than 20.7%-22.2% 
reported by Sharma et al. (2011), while the 
result for soaked sample is lower than 
20.51% reported by Pele et al.(2016) for 
soaked soybean. This discrepancy could 
be due to varietal differences, agronomic 
factors and processing methods. 

The pre-treated samples had higher 
ash (3.97% to 4.66%) and lower fibre 
(3.12% to 3.97%) than other samples. The 
higher ash content could be attributed to 
concentration effect due to higher seed 
coat removal while the lower fibre 
content could be due to more efficient 
removal of high fibre containing seed 
coat by wet dehulling method and also 
solubilization of some fibre components 
into processing water.  

The carbohydrate values of the 
soybean flour samples ranged from 
18.32% to 37.22% for SOT and SOM 
respectively. the raw flour and the 
market sample had the highest 
carbohydrate content. This is explained 
by their much higher protein contents 
resulting in lower carbohydrate contents.  

It could be concluded that pre-
treating of soybeans prior to toasting 
resulted in higher protein and ash 
contents of the flours and this could have 
beneficial effect on infants and children.  

The effect of pre-toasting treatments 
on some micronutrient content of 
soybean flours is presented in Table 2 
above. The treatments led to significant 
(p<0.05) changes in the vitamin contents 
of the samples. The vitamin A (Retinol 
Equivalent) content of the samples 
ranged from 40.75 mg/100g to 68.40 
mg/100g with SOR having lowest value 
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and SOSC having the highest value 
respectively. The results showed an 
increase in the vitamin A content of the 
pre-treated samples when compared to 
the commercial and raw samples.  

The vitamin B1 values also increased 
with soaking and/or cooking while a 
significant reduction in vitamin C was 
recorded for the pretreated samples. The 
loss of vitamin C is due to its solubility in 
water. This agrees with the report that 
processing of legumes by heating leads to 
the reduction of vitamin C content 
(Asogwa and Onweluzo, 2010).  

The values of the calcium contents 
ranged from 194.05 mg/100g to 305.53 
mg/100g. SOC, SOS, SOSC had higher 
values than SOM and SOT.  The same 
trend was observed for magnesium. The 
higher mineral levels could have been 
caused by concentration effect. It has 
been reported that de-hulling and 
soaking showed greatest retention of 
minerals with relation to any other 
processing techniques (Abbas and 
Ahmad, 2018). 

The iron content ranged from 25.47 
mg/100g to 40.78 mg/100g with SOR 
having the lowest value and SOM having 
the highest value. The exceptionally high 
iron content of the commercial sample 
may have come as a result of 
contamination from the milling machine 
used in the market (Kwofieet al., 2011). 
The magnesium content of the soybean 
flours ranged from 354.20 mg/100g to 
386.79 mg/100g, with SOR having the 
least value and SOM having the highest 
value. Malunga et al. (2012) reported 
increase in Ca, Mg and Fe of a cultivar of 
chicken pea after boiling, dehulling 
soaking and germination treatments. 
Other previous studies also report 
increase in calcium, zinc and 
phosphorous after cooking and 

germination of legumes (Sangronis and 
Machado, 2007; Mubarak, 2005).  

The effect of pre-toasting treatment 
on the anti-nutrient and flavonoid 
content of soybean Flour is presented in 
Table 3 above. The treatments led to 
significant variations (p<0.05) in the 
alkaloids content of the samples. The 
level ranged from 0.83% for SOSC to 
1.17% for SOR. The alkaloids levels of the 
raw and commercial samples are high 
compared to those of the treated samples. 
The reason for the low content of the 
alkaloid in the pre-toasting treated 
samples is as a result of the additional 
processes given to the samples which 
reduced the alkaloids content of the 
flours. This observed decrease is 
beneficial to the human health since high 
level of alkaloids exerts toxicity and 
adverse effects to humans, especially in 
physiological and neurological activities 
(Egbuna and Ifemeje, 2015). 

The saponin content of the samples 
changed significantly (p<0.05) with the 
treatments. The decrease in the saponin 
content of the processed samples 
compared to the raw samples would be 
attributed to different heat processing 
method which caused its degradation. It 
has been reported that oral intake of 
saponin of 5-10 mg/ kg produces local 
effect of corrosion and paralytic ileus 
(Ndie & Okaka, 2018). The saponin 
content of all the flour samples are 
therefore relatively low and may not pose 
any health risk.    

The various treatments caused 
significant (p<0.05) changes in the tannin 
content of the products. The tannin level 
ranged from 0.016 mg/100g to 0.044 
mg/100g. The tannin content decreased 
in the pre-toasting treatment samples. 
The decrease could be attributed to the 
heat sensitive nature of tannin and 
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probably due to leaching of tannins 
during soaking and cooking treatments. 
These results are in agreement with those 
of Rehman and Shah (2004) who found 
that tannin content of black and red 
kidney beans was significantly decreased 
after soaking followed by other 
processing method.  The phytate content 
of the samples also depreciated with 
processing. A decrease in tannin content 
of legumes due to soaking and cooking 
has been reported by Ramírez-Cárdenas 
et al. (2008). According to Humer (2014), a 
phytate diet of 1-6% over a long period 
reduces the bioavailablity of mineral 
elements in mono gastric animals. All the 
samples contained phytate below this 
value.  

The flavonoid content of the samples 
also decreased significantly (p<0.05) with 
the various treatments. The flavonoid 
levels ranged from 1.21% for SOSC to 
2.47% for SOM. The decrease in the 
flavonoid content of the pre-toasting 
treated samples could be attributed to 
soaking and/or cooking treatments 
which caused leaching. Flavonoids are 
antioxidants known to be beneficial in the 
reduction of oxidative stress that is 
associated with the etiology of many 
cardiovascular and degenerative diseases 
(Asogwa and Ani, 2017). 
 
Conclusion  
Conclusively, the sample that was 
soaked, cooked prior to toasting (SOSC) 
gave the best result with the lowest anti-
nutrients and highest protein and 
vitamins content amongst the six soya 
bean flours. Generally, the pre-toasting 
treatments had significant effects on the 
nutritional and anti-nutritional contents 
of soybean flours.  There were increases 
in the protein, vitamin A, vitamin B1,and 
the calcium in pre-treated samples and a 

decrease in their vitamin C level. The 
treatments also caused increases in the 
calcium content of the pre-toasting 
treated samples. All the anti-nutritional 
components were decreased with pre-
toasting treatments. 
 
Recommendation 
It is recommended that soybean should 
be soaked and cooked before toasting to 
reduce the anti-nutritional factors while 
at the same time increasing most of the 
nutrients. 
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Abstract  
The study investigated issues relating to consumption of antioxidant rich foods 
among retired primary school teachers in Igbo-Etiti Local Government Area 
(LGA) of Enugu State, Nigeria. Specifically, it determined extent of awareness of 
antioxidant rich foods among the retired primary school teachers, and factors 
that militate against adequate consumption of antioxidant rich foods by the 
retired primary school teachers. Two research questions guided the study. 
Population for the study made up of was 86 retired primary school teachers in 
Igbo-Etiti LGA.  Questionnaire was used for data collection. Mean and standard 
deviation were used to analyze data. Findings of the study show that the retired 
primary school teachers are aware of 20 antioxidant rich foods, including 

cabbage (        , pawpaw (        , tangerine (        , avocado pear (   = 
2.90), cucumber (   = 3.44), wallnut (   = 3.05) among others. Other findings are 
10 factors militate against the women’s consumption of antioxidant food 

sources, including poverty (        , irregular payment of retirement benefits 
(        , poor cooking methods (   = 2.68), food consumption culture (   = 

3.45), health condition of retirees (   =2.03), age of the retirees (   = 3.40), 
unavailability of rich antioxidant food (   = 3.42) more factorand so on. Four 
recommendations were made based on findings of the study. These include that 
the local and state governments should pay the retirees their benefits regularly, 
the retirees should grow mini vegetable gardens in their homes, among others. 
 
Keywords: Antioxidants, Foods, Awareness, Teachers, Primary School, Retired  

 
Introduction 
Retirement is the period when an 
individual has permanently left 
workforce in life time. Dana (2021) stated 
that retirement is the stage in life when 
one leaves work and live off sources of 
income. Retirement goes with aging 
which involves physiological changes in 
the body of human. It results to the 
reduction of the ability of a man to adapt 
to metabolic stress and biological 

functions. Aging according to Ivannikov, 
and Remen (2015) is a mental, physical 
and functional deterioration in human 
being. Aging is a harmless change that 
people experience and it begins as soon 
as adulthood is reached. Ivannikov and 
Remmen (2015) maintained that aging 
involves accumulation of changes with 
time in an individual which results to 
physical, mental, social and psychological 
changes. Aging sociologically, 
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accompanies both voluntarily and 
involuntarily social isolation. The aging 
person may voluntarily withdraw herself 
set from certain activities in the public 
because of lack of interest and energy or 
involuntarily embark an isolation as a 
result of physical changes or 
deterioration, retirement, predominant of 
mobile nuclear family among others. 
Retirement may be referred to as 
withdrawal from individuals’ active 
working position which eventually 
reduces the financial strengths of the 
retiree. 
 Retirement therefore needs proper 
financial planning in other to meet up 
one’s daily needs. There are various ways 
to fund retirement so that the retiree will 
be fairly comfortable in his financial 
Obligations. Individuals who work in 
public sectors plan their retirement 
financial support for consumption 
through pensions and other social 
security benefits. Consumptions both 
direct and indirect consumption of a 
retiree is completely dependant on the 
retirement financial plan while in active 
workforce. Consumption according to 
Tusher (2019) involves expenditure of 
wealth or money to satisfy human wants.  
 Aging is also accompanied by 
multitude of other social behavious such 
as decrease income after retirement, 
reduction of social contact, lack of 
mobility, depressive mood, and loss of 
appetite which often lead to decrease in 
food intake (Klang, Schiiling, Sorensen, 
Sahu, Kapalu, Andersch, Swoboda, 
Killiea, Gibson and Lithgrow (2014). 
Retirement and aging therefore, involve 
mental and physiological changes in a 
man which encompasses to decline of the 
ability to adapt to metabolic stress. It 
begins at the time when active 
contributions and responses of an 

individual to the immediate environment 
is no more very viable. The person is 
really retiring from involvement in some 
serious activities. Primary school teachers 
according to Agcas (2020) are the class of 
teachers who have passion to inspire 
young minds and a commitment to 
ensuring that every child in primary 
school achieves his/her potentials. A 
primary school teacher usually has broad 
academic potential to teach all areas in 
the primary school curriculum. The 
Federal Government of Nigeria (2021) 
target retiring age of teachers is 65 years. 
Retirement by service is forty (40) years, 
this means that when a teacher works for 
forty years she/he will be retired 
whether the birth age is up to sixty five 
years or not. A teacher will also be retired 
if he/she is sixty five (65) years by age 
without minding the number of years 
she/he has stayed in the service. This 
statutory age is peculiar with teachers in 
primary and secondary schools in 
Nigeria Nevertheless, Professors in 
higher institution in Nigeria retire at 
seventy(70) years (Ugwu 2017), the 
statutory retirement age for medical 
consultants in university teaching 
hospitals and supreme court justices and 
judges in the lower courts are also 
seventy (70) years without minding or 
regarding the number of years the person 
might have worked in the public service 
(Afejuku, 2021). This study focused on 
the primary school teachers who retired 
due to their age. Retired primary school 
teachers in the area of study consist of 
both males and females, though the 
number of retired female teachers are 
larger than the retired of male teachers 
(Enugu State person board 2015). 
 Retirement and aging occur naturally; 
the life of a man may be saved or 
sustained through adequate food intake. 
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There are substances called antioxidants 
which help to maintain life. Antioxidants 
are produced by food items and in the 
body too. The food items produce 
antioxidant called exogenous 
antioxidants while endantioxidants are 
produced in the human body (Taylor 
2017). 
 Antioxidants are substance which help 
to defend the body from free radicals and 
other harmful substances. It inhibits the 
oxidation of other molecules and 
formation of free radical in the body. Free 
radicals according to Lobo, Patil, Phatak 
and Chandra (2010) are the by-products 
created when cells use oxygen to generate 
energy which is also referred as Reactive 
Oxygen Special (ROS). Free radicals in 
the body causes oxidative stress when 
overloaded and cannot be gradually 
destroyed (Lobo, 2010). Antioxidants are 
regarded as free radical scavenger in the 
body (Mallikajun, Scialo and Sanz 2014).  
 The food sources of antioxidants 
according to Ati (2019) are fruits, 
vegetables, turmeric, onions, garlic and 
other foods rich in vitamin E and C. Ati 
(2019) further stated that berries, green 
tea coffee, dark chocolate, oatmeal, meat 
and fish products are good sources of 
antioxidants. Hence, diet contributes 
essentially to antioxidants in the body. 
Therefore, adequate consumption of 
foods rich in antioxidants is one of the 
best strategies to fight diseases and 
remain healthy. 
 
Purpose of the Study  
The main purpose of study was to 
investigate issues relating to awareness  
of antioxidant rich foods among retired 
primary school teachers in Igbo-Etiti 
L.G.A. Specially the study; 
(1) identified antioxidant rich foods 

sources which retired primary school 

teachers are aware of in Igbo-Etiti  
LGA. 

(2)  determined factors that militate 
against adequate consumption of 
antioxidants rich foods among retired 
primary school teachers in the area of 
study. 

 
Research Question  
1. Which antioxidant rich foods are 

retired primary school teachers aware 
of in Igbo-Etiti LGA? 

2. What are the factors that militate 
against consumption of antioxidants 
rich foods among primary school 
teachers in Igbo-Etiti LGA? 

 
Methodology  
Area of the Study: The area of the study 
was Igbo-Etiti LGA, Enugu State, Nigeria. 
It is made up of twelve communities. The 
communities have numerous primary 
schools and many aged people. The 
study however focused on retired 
primary schools teachers in the area of 
the study. 
Design of the Study: Survey design was 
used for this study. Survey design was 
considered suitable for the study because 
it enabled the researchers to collect 
accurate information from the retirees 
scatted in the various communities in the 
area of the study. 
Population for the Study: The population 
for the study comprised retired primary 
school teachers in the area of study. It 
was made up of 86 female and male 
retired teachers (Enugu State pension 
board 2015). They were largely females 
(53) and male (33). Most of the teachers 
retired as classroom teachers while few 
retired as headmasters and 
headmistresses. The entire population 
was used for the study. There was no 
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sampling because the population was 
small. 
Instrument for data collection:  
Questionnaire was used for data 
collection. It was developed based on the 
purposes of the study and review of 
literature. The instrument had a 4-point 
scale of: “Strongly disagree (1), 
“Disagree” (2) Agree (3) and “Strong 
agree” (4). The instrument was validated 
by three experts in Foods and Nutrition. 
Based on their input the draft instrument 
was reviewed. To establish reliability of 
the instrument, it was trial tested on 10 
primary school teacher retirees in Ebonyi 
State who were not part of the population 
of this study. Data collected were used to 
determine the internal consistency of the 

instrument using Cronbach Alpha. The 
overall reliability coefficient obtained was 
0.857.  
Data Collection Method: Eight six (86) 
copies of the questionnaire were 
distributed by hand to the primary school 
retirees. The entire 86 copies of the 
questionnaire were properly completed 
and retrieved. This represents 100 percent 
return.  
Data Analysis: Mean and standard 
deviation were used to analyze data. 
Mean (X) values of 2.50 and above were 
regarded as “agreement” while mean 
values below 2.50 cut off point were 
regarded as “disagreement”. 
 
Findings of the study 

 
Table 1: Means (X) Response on Antioxidant Food Source which Respondents 

Aware of in Igbo-Etiti LGA 
S/N Rich Antioxidant Food Sources Means (X) SD Decision  

1  Apple (Malus domestica)  3.00 0.05 Aware  

2  Cabbage (Brassicaceae) 2.91 0.94 Aware  

3  Paw paw (carica papaya) 3.15 0.74 Aware  

4  Tomatoes (Allium cepa) 2.91 0.85 Aware  

5 Tengerine (citrus reticulate) 3.21 0.65 Aware  

6 Wallnut (Coula edulis)  3.05 0.74 Aware  

7  Grape (Vitis vinifera) 2.91 0.85 Aware  

8 Cashew nut (anacardium occidentale) 2.91 0.85 Aware  

9  Orange (Citrus sinensis)  3.21 0.71 Aware  

10  Pepper (Capsicum annuum) 3.45 0.62 Aware  

11  Onions(Allium cepa) 3.45 0.62 Aware  

12  Lettuce  (Lactuca sativa) 3.45 0.62 Aware  

13 Eggnut  (Pendulanut) 2.91 0.93 Aware  

14 Green beans (Phaseolus cocineus) 2.91 0.93 Aware  

15 Avocado pear (Persea Americana) 2.90 0.85 Aware  

16 Green tea (Camellia sinensis) 2.91 0.85 Aware 

17 Spinach (Spnacio oleracea) 2.91 0.85 Aware 

18  Cucumber (cucumis sativus) 3.44 0.62 Aware 

19  Okro (Abelmoschus esculentus) 2.85 0.79 Aware 

20 Broccoli (Brassica Oleracea) 2.83 0.78 Aware 

Mean (X), Standard Deviation (SD), N = 86 

 
Table (1) shows that all the 20 items 
obtained mean score above 2.50  (   = 

>2.50) cut off point set for the study. This 
indicates that retired primary school 
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teachers in the area of study are aware of 
foods that are rich in antioxidants.the 
food sources with high mean scores are 
pepper (   =3.45), onions      = 3.45) 

lettuce (                      = 3.44), 
orange (          

 
Table 2: Factors Militating Against Consumption of Antioxidant Rich Foods Sources 

by the Retired Primary School Teachers (N =86) 
S/
N 

Factors Militating Against Consumption of Antioxidant 
Food Sources                                                                                                                                 

(X) SD Decision 

1 Poverty among the retired people 3.24 0.69 Agreed  
2 Antioxidant rich foods are expensive. 3.02 0.74 Agreed  

3 Improper method of picking and washing of fruits and 
vegetables.   

2.98 0.79 Agreed  

4 Wrong application of heat during cooking.  2.68  Agreed  
5 Irregular payment of retirement benefits to the retired 

teachers   
3.45 0.64 Agreed  

6 Food consumption culture in the area of study  3.45 0.64 Agreed  
7 General poor knowledge of healthy benefit of antioxidant rich 

foods  
2.04 0.84 Disagreed  

8 Short supply of antioxidant rich foods  3.43 0.64 Agreed  

9 Limited awareness of rich antioxidant foods among the 
retirees. 

2.02 0.84 Disagreed   

10 Health condition of the retirees  2.03 0.84 Disagreed   
11 Unavailability of rich antioxidant food 3.42 0.62 Agree  
12 Age of the retirees  3.40 0.58 Agree  
13 Retired primary school teachers do not received social security 

payment 
3.25 0.68 Agree  

Mean (X), Standard Deviation (SD) 

 
Table 2 reveals that 10 out of 13 factors 
obtained mean scoresthat are above 2.50 
cut off point set for the study. This 
implies that respondents agree on 10 
factors militating against the 
consumption of antioxidant food sources. 
Only three items scored mean value 
below 2.50 cut off point. These factors 
include poverty (        , expensive 
nature of antioxidant rich foods (   = 
3.02), irregular payment of retirement 
benefits (    = 3.45) and others.  
 
Discussion of Findings 
Retired primary school teachers in Igbo-
Etiti LGA are aware of the food sources 
that are rich in antioxidants. Good 

knowledge and awareness of food 
nutrition is as important as the ability to 
purchase the foodstuffs. Nutritional 
awareness implies having good 
understanding of the types of food items 
individual eats and the reasons such food 
items are eaten at a particular time.     
Knowledge is information, awareness 
and facts gained as a result of experience. 
It is the capacity to practice a substance in 
action. Stephen (2005) stated that 
knowledge is the idea or understandings 
which are used to take effective action to 
achieve the goal of an entity and basic 
knowledge to all human being. 
 Nutritional knowledge and awareness 
involve the idea about the diet of a 
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human, what he eats, and the function of 
the foods consumed Stephen (2005) 
further noted that nutritional knowledge 
accomplished intended man’s daily diets. 
Purple colour foods according to Kubala 
(2019) which include cabbage and egg 
plant are loaded with antioxidants for 
good health. Minich (2019) also opined 
that green, red and orange coloured fruits 
and vegetables contain micronutrients 
and polyphenols with antioxidant power 
to support the health of aged people.  The 
findings also revealed that poverty 
among the retired people, expensive 
nature of foods rich in antioxidants, poor 
handling and cooking of foods rich in 
antioxidants, irregular payment of 
retirement benefits and food 
consumption culture are factors 
militating against the consumption of 
antioxidant rich foods Jaing (2001) noted 
that finance and location are strong 
hindrance to adequate and regular 
consumption of foods rich in 
antioxidants. Fruits and nourishing 
vegetables are without doubt foods of the 
rich today.  

The result also revealed that foods 
preparation and method of cooking 
militate against adequate consumption of 
foods rich in antioxidants. The finding 
agrees with Janet (2018) who noted that 
various cooking methods impact 
significantly on the level of antioxidants 
in a particular foodstuff, this implies that 
some cooking methods are better in the 
retaintion of antioxidants. Janet (2018) 
maintained that microwaving, roasting, 
steaming and stir-frying methods of 
cooking are better to cook foods rich in 
antioxidants than boiling method. These 
methods reduce the loss of antioxidants 
and other nutrients in food. Aguilera, 
Martincabre and Gonzalez de Mejia 
(2016) also noted that cooking vegetables 

can definitely increase the antioxidant 
level in foods. Aguilera et al stated that 
beta-orolane and lycopene in carrots and 
tomatoes respectively are increased by 
three to four times the quantity in raw 
stage when cooked. This implies that 
proper care must be taken in cooking 
foods rich in antioxidants. The finding 
also revealed that religion and culture in 
the area of study affects the consumption 
of foods rich in antioxidants. The finding 
is line with Zehra and Beril (2017) that 
culture and religion have essential role in 
food consumption pattern and life style 
of a community. Foods are used as a 
symbol of a particular tradition in a 
definite day in the month within the 
culture feast of some people (Zehra and 
Beril 2017). There may be restriction of 
certain foods during a particular cultural 
or religious period. Some foods are also 
associated with a particular family or 
community to memorize an important 
event in the family or society. Food 
consumption pattern thus becomes 
traditional eating pattern without 
considering the nutritional content of the 
food. The most important thing for the 
people is to eat the particular food items 
without considering the nutritional 
values. 
 The result of the findings also showed 
that health condition of a retiree affects 
the consumption pattern of rich 
antioxidant foods. Memory loss, 
dementia, Parkinson and other 
neurological diseases that are associated 
with aged people influence their eating 
pattern (Halliwell and Gutteridge (2007).  
The patients according to Halliwell  and 
Gutteridge  (2007) normally experience 
reduced appetite to food consumption. 
Age of retirement is also a factor that 
militates against the consumption pattern 
of rich antioxidant food. Kathleen (2019) 



JHER Vol. 29 (1), September 2022                                          | 128  
 

stated that retiring age has significant 
impact on a retiree’s likelihood of 
meeting his or her retirement income 
goal. Early retirement according to 
Kathleen (2019) reduces time for saving 
and investment which consequently 
affecting affective eating habit, although, 
delayed retirement to age of seventy(70) 
years may increase retirement income. 

The finding revealed that the retired 
primary school teachers in the area of 
study do not receive social security 
payment. Potential social security 
payment provides basic retirement 
financial protection. Center on budget 
and policy priorities (2022) reported that 
social security payment provides a 
foundation of financial stability for 
workers’ retirement plan. It gives a 
guaranteed and valuable progressive 
assets to retired individuals in all fields of 
work. 
 
Conclusion  
The retired primary school teachers in the 
area of study are aware of rich 
antioxidant foods. The retirees have 
limited access to the food items because 
of poverty, the retired primary school 
teachers in Igbo-Etiti L.G.A do neither 
receive social security payment such as 
gratitute nor regular payment of  
monthly  pension. This situation results 
to low consumption of antioxidant rich 
foods by the retirees in Igbo-Etiti L.G.A. 
 
Recommendation 
(1) The local and state governments 

should pay the retired primary school 
teachers in the area of study and 
entire state their retirement benefits 
promptly and regularly. 

(2)  Relevant Home Economics 
associations should organize 
seminars enliglaten the retirees on the 

important of consumption of rich 
antioxidant foods.  

(3) The retirees should grow vegetable 
gardens around their homes. 

(4) The retirees should also take 
advantages of seasonal fruits and 
vegetables which are in their 
localities. 

 
References  
Afejuku, T. (2021). Retirement Age of 

University professors. The Guardian, 12th 
February 2021. 

Agcas (2020). Job Profile Primary School 
Teacher AGCAS and Graduate prospect 
Ltd. 

Aguilera, U., Matin- Cabra, M.A. and 
Gonzalez de Mejia, E. (2016). Phenolic 
compound in fruits and beverages 
consumed as part of the Mediterranean 
diet, their roles, in the prevention of 
chronic diseases. Phytochemistry review 
15(2) 405-425. 

Amalbert, R., Vincent, C., Nicklin. W. and 
Braithwaite, J. (2018). Coping with more 
people, with more illness: The nature of 
the challenge and the implication for 
safety and quality int. J. Qual. Health 
care. dio:10:1093/intqho/mzy236. 

Analsabel. C.M., Francisco I.J.R. Margarita 
R.K., Gill, S.S., Alika B.F., Juan Francisco, 
J.B (2018). Down regulation of arginine 
decerboxylase gene expression results in 
reaction oxygen species accumulation in 
Anabidopsis. Biochem, Biophys Res 
commun. Dio:1016/ibbrc. 

Ati, A. (2019) Antioxidants Explained in 
simple Term. Retrieved from 
Antioxidant. Expl. Healthline.com. 

Brazier, Y. (2019). The  Health benefit of 
almonds. Almonds: health... 
medicalnewstoday.com. 

Centers on Budget and policy priorities (2002) 
Retrieved from policy-baric-to clopping. 

Dand, A. (2021). What is Retirement? 
Retrieved from thebalande.com. 

Debra R.W. (2020). 6 ways to boost your 
coffee with vitamins and antioxidants. 



JHER Vol. 29 (1), September 2022                                          | 129  
 

Retrieved from 6 ways to natural…. 
Healthline.com. 

Dunkin,  M.A. (2021). Super food for optimal 
health: Reviewed by Melinda ratini.oo, 
ms. 

Enugu State Pension Board, Primary School 
Session, 2015. 

Federal government council (2021). Bill 
extending retirement age of service years 
for teachers. 

Genestra, M. (2007). Oxyl radicals redox-
senstive signally cascades and 
antioxidants. Review cell signal 
(PubMed) (Google Scholar). 

Halliwell, B. and Gutteridge J.M.C (2007). 
Free radicals in biology and Medicine. 4th 
Oxford, clarendon press (Google scholar). 

Hume, C. (2014). Effect of  vitamins 
supplementation on recovery from 
repeated bouts of resistance exercise. 
Journal of strength and conditioning 
Research. 17(4) 801-809. 

Ivannikov, M.V. and Van Remmen H. (2015). 
Sodi ablation in adult mice leads to 
physiological changes at the neuro-
muscular junction similar to changes that 
occur in old wild type mice. Free Radic. 
Biol. Med. Dio.10.1016/j: freeradbiomed. 
2015.03.021. (PMC free article) (Pubmed) 
(cross Ref) (Google scholar). 

Jaing, B. (2001). Fortification, supplem-
entation and nutrient balance European 
Journal of clinical Nutrition 57(1). 576-582. 

Janet, R. (2018). Are Antioxidants Destroyed 
by heat? Retrieved from http:// 
healthyeating.stgate.com .an. 

Kathleen, E. (2019). How much more money 
you could have if you delay retirement 
until 70 years, Retrieved from David 
Batch disag. cnbc.com-deliver  

Klang I.M., Schilling B., Sorensen D.J., Sahu 
A.K., Kapahi P., Anderson J.K., Swoboda 
P., Killies D.W., Gibson B.W., and 
Lithgrow G.J. (2014). Iron Promotes 
Protein insolubility and aging in C. 
elegans. (PMC free article) (Pubmed). 

Kubala, J. (2019). Delicious and nutritions 
purple foods. Retrieved from 
https://www healthline.com. 

Lobo, V., Patil, A. Phatak, A. and    Chandra 
N. (2010). Free radicals, antioxidants and 
functional foods: Impact on human 
health. Phcurmacogen Rev. 2010, Jul-Dec;  
4(8): 118-126. Do:10.4103/0973-
7847.70502. 

Mallikarjun V., Sriram A., Scialo F., and Sanz 
A., (2014). The interplay between mito-
chondrical protein and iron homeostasis 
and its possible role in aging. Exp 
Gerontol. (Pubmed) (Cross Ref) (Google 
Scholar). 

Minich, D.M. (2019). A review of the science 
of  colourful, Plant-Based Foods and 
Practical Strategies for Eating the 
Rainbow; Retrieved from Eat the 
Rainbow 

Ryan, R. (2018). 12 healthy foods high in 
antioxidants. Retrieved from coffee and 
antiox… healthline.com  

Stephen, D. (2005). The leaders Guide to 
storytelling. Retrieved from www. 
Stevedenning.com>who… 

Stetan , I.L. (2015). Causes of Aging 
https//www.nch.nib.gon>pme. 

Taylor J. (2017). Does Milk block antioxidants 
in foods and beverages? Retrieved from 
Does milk Block… healthline.com. 

Timothy, J.L. (2018). Everything you should 
know about oxidative stress. Retrieved 
from oxidative stress. https://www 
healthlines.co.org. 

Tusher, S. (2019). Consumption: meaning, 
types and importance of consumption. 
Retrieved from https://www.economics 
discussion.net… 

Ugwu, L.E. (2017). Retirement age in Nigeria 
for various institutions and professions. 
Retrieved from infoguidenigeria.com. 

World Health Organization (2018). Redox-
Imbalance in Age Related Diseases. 
Retrieved from frontiers/Antioxi.-
frontiersin.org. 

Zehra, D.S and Beril, D. (2017). The effect of 
culture on food consumption, a case 
study of special religious Days in Turkey. 
Journal of food Research 6(2) 92-101. 

https://www/
https://www/
https://www.economics/


JHER Vol. 29 (1), September 2022                                          | 130  
 

JHER Vol. 29 (1), September 2022, pp. 130 –140 
 

Comparative Evaluation of Proximate, Phytochemical and 
Antinutrient Compositions of Cucumber (Cucumis sativus) Peel, 

Pulp and Seed 
 
 

Okoye O.I.,  Eze D. I. & Egumgbe U. D. 
Department of Home Science and Management, 

University of Nigeria, Nsukka, Nigeria 
 
Abstract   

Cucumber (Cucumis sativus) is a vegetable that belongs to the gourd family 
Cucubitacae. It consists of various parts (peel, pulp and seed) which contains 
substantial nutrients and phytochemicals that are beneficial to health. The main 
objective of this study was to analyse the proximate, phytochemical and 
antinutrient compositions of peel, pulp and seed of cucumber. Specificially, the 
study analysed the proximate composition (moisture, crude protein, fat, ash, 
crude fibre and carbohydrate); phytochemical content (carotenoid, flavonoids, 
terpenoid, alkaloid) and anti-nutrient content (phytate and oxalate) of the peel, 
pulp and seed of cucumber. Analysis of homogenate parts of cucumber were 
determined using standard analytical methods. Proximate analysis was done 
according to the Association of Official Analytical Chemists (AOAC) methods. 
Atomic Absorption Spectroscopy was used to determine the phytochemical and 
antinutrient contents of the samples. All were done in triplicate and results 
presented as means and standard deviation. The findings on proximate analysis 
showed that the peel had significantly higher (p<0.05) levels of ash, protein and 
energy values compared to the seed and pulp. The findings on phytochemicals 
showed that the seed contain significantly higher (p<0.05) levels of flavonoids and 
alkaloids compared to the peel and pulp. The concentration of oxalate and phytate 
are generally low in all the parts studied though peel had significantly higher 
levels of phytate.  Levels of antinutritional factors in all the parts were within 
safe limits. The findings of the study indicated that all the parts of cucumber 
are safe for human consumption with significant amounts of dietary nutrients and 
bioactive compounds. 
 
Keywords: Cucumber, Proximate, Phytochemical, Antinutrient, Analysis, Peel, 

pulp, Seed 

 
Introduction 
Fruits and vegetables are reliable source 
of nutrients and phytochemicals. 
Nutrients are essential substances needed 
by the body for growth and maintenance 
of health. Phytochemicals are bioactive 
non-nutrient plant compounds with 
therapeutic potentials and medicinal 

value. Cucumis sativus (cucumber) is 
vegetable which posses some nutritional 
and therapeutic potentials. It is the fourth 
most exotic cultivated vegetable in the 
world. It belongs to the gourd family 
Cucubitacae and one of the most popular 
members this family (Vivek et al., 2017). 
It is classified as a fruit vegetable. 
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Cucumis sativus structurally consist of the 
peel, pulp and the seed.  

Cucumber parts contain nutrients 
with high nutritional values and 
phytochemicals which have antioxidant 
properties. Nutrients in cucumber can 
function as energy generators, contribute 
substantially to growth and tissue repair, 
perform various other functions in the 
body and can help prevent nutritional 
deficiencies. Thus, poor   intake of 
cucumber  can lead to  micronutrient and 
protein- energy deficiencies such as are 
associated with stunting, pronounced 
wasting (marasmus) or a 
disproportionately large abdomen (a sign 
of kwashiorkor) alterations in energy 
metabolism, immune function, cognitive 
function as well as poor growth and 
development. Studies have shown that 
nutrients and antioxidants in cucumber 
can prevent and minimize the harmful 
effects of free radicals while restoring the 
normal physiological system (Aniobi, 
Okeke, Ezeh, Okeke &  Nwanya,  2021; 
Oragwu et al., 2021). 

Phytochemicals are secondary 
metabolites produced by plants. They 
consist of compounds such as alkaloid, 
saponin, carotenoid, flavonoids, lignans 
and triterpenes and others which have 
antioxidants, anti-inflammatory anti-
cancer benefits (Zhang, 2015). Studies 
have shown that flavonoids are the most 
common phytochemicals that provide 
antimicrobial, antioxidant, anticancer, 
anti-inflammatory, and wound-healing 
activities (Sharmin et al., 2013;  Zhang, 
2015; Panahi et al., 2015). Cucumber 
contains some phytochemicals which 
have been linked to human health by 
contributing to protection against 
degenerative diseases (Roleira, Tavares-
da-Silva & Varela, 2015).   

Proximate and phytochemical 
analysis of medicinal plants such as fruits 
and vegetables play a role in assessing 
nutritional and bioactive significance 
plant based foods (Pandey, Abidi, 
Sadhana & Singh, 2006). The purpose of 
these analysis is to determine how much 
of the major food components that exist 
in a given food or sample. Proximate and 
phytochemical compositions of 
vegetables have shown that they 
contribute substantial nutrients and 
therapeutic substances to the diet of the 
people (Okwu, 2005). 

These substantial nutrients and 
therapeutic substances are vital in 
preventing malnutrition, as well as 
controlling and managing existing 
diseases. It gives protection against a 
variety of diseases, particularly nutrition 
related diseases. Cucumber is low in 
calorie, posses hydrating, cooling, 
healing, soothing and moisturizing 
effects and can relieve constipation, 
contain probiotic bacteria that promote 
healthy digestion and beneficial gut flora 
(Foong, Mohammad & Ichwan, 2015). 
The beneficial potentials of this vegetable 
depend on the combined attributes of 
their nutritional and bioactive 
compounds in its various parts, that is 
the peel, pulp and seed.  

Despite the benefits of this vegetable, 
there have been some concerns about 
whether they are beneficial because of the 
various anti-nutrient compounds found 
in plant based foods. These antinutrients 
are natural or synthetic compounds 
found in a variety of the foods 
particularly plant-based foods which 
cause some limitations in absorption of 
essential nutrients especially proteins, 
vitamins, and minerals. These chemical 
substances reduce the maximum 
utilization of nutrients. High oxalate in 
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diets can increase the risk of renal 
calcium absorption. High phytic acid 
could form complexes with numerous 
metals like calcium, iron, zinc and 
magnesium which can render the metals 
unavailable for absorption into the body 
(Akande, Doma, Agu, & Adam, 2010). 

Some vegetables have low anti-
nutritional factors which are within same 
limit and can help to cure certain 
diseases. Antinutrients found in foods 
have been categorized as having both 
adverse and beneficial health effects in 
humans.  Studies have shown that small 
amounts of phytate and oxalate may 
occur in many vegetables and fruits 
without posing nutritional problems and 
can help in absorption of metals (Naseem 
et al., 2012; Akande, Doma, Agu, & 
Adam, 2010). In Nigeria, there are some 
known vegetables with various parts 
which are of great nutritional values. 
Some of these vegetables have remained 
underutilized as a result of poor nutrition 
education and low level of awareness by 
consumers.  

Cucumis sativus is one of the 
underutilized vegetables in Nigeria, yet it 
can offer an alternative source of essential 
nutrients. It also has health promoting 
benefits. For instance, it demonstrates 
anti-inflammatory, anti-glycemic, anti-
lipidemic, anti- tumor and hypoglycemic 
properties (Sharmin et al., 2013). Enough 
evidence has, however, not been 
established for these claims. Therefore, it 
is necessary to establish enough evidence 
for the claims. Quantification of nutrients, 
phytochemicals and antinutrients 
compounds in the different parts of 
cucumber will give valuable information 
that can help to reduce the risk of 
developing nutrition related diseases. 
Moreso, it will help to prove the safety of 
the different parts of cucumber for 

human consumption with regards to the 
anti-nutritional factors.    
 
Objectives of the study 
The main objective of this study was to 
analyse the proximate, phytochemical 
and antinutrient compositions of 
cucumber peel, pulp and seed. 
Specifically, the study determined: 
1 proximate composition (moisture, 

crude protein, fat, ash, crude fibre 
and carbohydrate) of cucumber peel, 
pulp and seed; 

2 phytochemicals content (carotenoid, 
flavonoids, terpenoid,  alkaloid) of  
cucumber  peel, pulp and seed and 

3 anti-nutrients content (phytate and 
oxalate) of  cucumber peel, pulp and 
seed.   

 
Materials and Methods 
Design of the Study: There was an 
experimental research design. The 
proximate,  phytochemicals  and 
antinutrients  content analysis were 
conducted in the food and analytical  
laboratory of Nutrition and 
Dietetics/Home Science and  
Management Department, University of 
Nigeria, Nsukka. 
Procurement of Materials: Two kilogramme 
(2kg) of Cucumis sativus was bought from 
Ogige market Nsukka, Enugu State, 
Nigeria. They were identified in the 
Department of Plant Science and 
Biotechnology, University of Nigeria, 
Nsukka.  
 
Preparation of samples for chemical analysis: 

Fresh mature cucumber was sorted to 
remove defects, washed under clean 
running water, sliced and separated into 
three parts of the peel, pulp and seed. 
The different parts were blended 
separately. The different parts were 
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homogenized with Kenwood high speed 
blender. The different parts (samples) 
obtained were stored at room 
temperature and further used for 
analysis. 
Chemical Analysis: This involved 
proximate, phytochemical and 
antinutrient analysis of the three samples. 
All the analyses of the samples were done 
in triplicates using standard methods. 
Proximate analysis: The proximate analysis 
of the homogenate parts (peel, pulp and 
seed) of C. sativus for moisture, ash, fat, 
crude protein and carbohydrate were 
determined as described by AOAC 
(2010).  
Moisture: Moisture content was 
determined using the AOAC (2010). 
Approximately 2g of the sample was 
introduced into the weighed crucible and 
the weight determined using a weighing 
balance.  The crucible containing the 
sample was placed in a hot air oven at a 
temperature of 95 -100oC under pressure 
less than or equal to 100mmHg. The 
crucible and its content were cooled in a 
desiccator and weighed. 
Crude fat: The fat content of the samples 
were determined using Soxhelet 
extraction method. The defatted samples 
were removed and the solvent recovered. 
The flask and the content were 
reweighed. The flask was cooled in a 
desiccator and weighed. 
Ash content: Sample of 2g were weighed 
into a crucible. The sample was 
transferred into a pre-heated Muffle 
furnace at 50oC. At this temperature light 
grey ash was obtained. The ashy sample 
was cooled in a desiccator, weighed and 
recorded. 
Crude fiber: Two grammes of the sample 
were weighed into a crucible and placed 
in a hot 200ml of 1.25% tethraoxosulphate 
(H2SO4) and boiled for 30 minutes. 

Crude protein: Twenty grams (20g) of the 
samples were weighed and carefully 
transferred to a kjeldahl flask. Titration 
was against standard 0.1N (concentration 
in terms of normality of the acid) HCl. 
The difference in weight between oven 
dry weight and weight after incineration 
was taken as the fiber content of the 
sample. 
Carbohydrate: The total carbohydrate 
content was determined by difference 100 
– Total % content of other components.  
 
Quantitative phytochemical analysis  
Flavoniods: Flavoniod was determined 
according to the method of El-Olemyl et 
al. (1994).  A quantity, 1 g of the sample 
was macerated with 20 ml ethylacetate 
and filtrated. The filterate (5 ml) was 
pipette inside the test tube. The dilute 
ammonia (5 ml) was added and the 
upper layer collected. Measurement of 
absorbance was at 490 nm. 
 Alkaloid: This was determined 
according to the method of El-Olemyl et 
al. (1994). A portion (1 g) of the sample 
was macerated with 20 ml of ethanol, 20 
% sulphuric acid (1:1) and filtered. Each 
sample (1 ml) of the filterate and 5 ml of 
60 % H2SO4, was mixed and allowed to 
stand for 3 hours. Measurement of 
absorbance was at 490 nm. 
Terpenoid: This was determined 
according to the method of El-Olemyl et 
al. (1994).  A quantity, 0.5 g of the sample 
was marcarated with 20 ml of ethanol 
and filter. Each sample (2.5 ml) of filtrate 
was pipette inside the test tube. The 5 % 
phosphomolybdic acid solution (1 ml) 
was added and add concentrated H2SO4 
(1 ml) and mix. It was allowed to stand 
for 30 minutes and absorbance at 700 nm 
was measured.   
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Antinutrient Determination 
Phytate: This was determined using 
AOAC (2010) method. Two grams (2g) of 
the sample were weighed into a 250ml 
conical flask and 100ml of 2% 
hydrochloric acid added to soak the 
sample for 3 hours and was later filtered. 
Ten milliliter (1ml) of 0.3% ammonium 
thiocyanate solution were then be added 
into the solution and then titrated with 
standard iron (III) chloride solution 
which contained 0.000195g iron per 
milliliter. The percentage of the phytic 
acid was then calculated. 
Oxalate: The AOAC (2010) method was 
used to determine oxalate content of the 
sample. Two grams of the sample were 
weighed into a labeled 250ml beaker, 
150ml distilled water and 55ml HCl 
added. The solution stirred intermittently 
with a magnetic stirrer for about one 

hour. It was filtered and the filtered 
collected and titrated hot in 
milliequivalent per liter of 0.1N (normal 
solution) of potassium permanganate 
(KMno4) solution at temperature of (80-
90 oC) until a faint pink color appeared. 
 
Data Analysis Techniques: This was carried 
out using statistical product for service 
solution (SPSS) version 21. The data 
obtained was expressed as mean ± 
standard deviation of triplicate 
experiment. Analysis of variance 
(ANOVA) was used to determine 
statistically significant differences 
between the means, level of significance 
was  at  5% level of probability (P<0.05) .  
 
Findings of the study 
The results were presented in the 
following Tables.

 
 
Table 1: Proximate composition of Cucumis sativus parts per 100g 
Sample  Fat (%) Ash (%) Moisture 

(%) 
Crude 
fibre (%) 

Protein 
(%) 

Carbohydrate 
(%) 

PC 0.12±0.01a 2.49±0.01a 65.74±0.41a 2.50±0.01a 2.51±0.01b 26.64± 0.03a 

PU 0.23±0.01b 2.47±0.00a 86.63±0.32c 2.54±0.01a 2.48±0.01b 5.65±0.01c 

SC 0.56±0.01c 2.45±0.03a 67.17±0.20b 2.63±0.03b 2.40±0.02a 24.79±0.04 b 

Key:Values are Mean ± SD (standard deviation) of data of triplicate determination. Means on the same 

column with different superscripts are significant at P<0.05. Different superscript letters a, b, c on the 

same column of the table indicated statistical significance difference at the P<0.05 
 
Table 1 shows the proximate composition 
of cucumber parts per 100g. It shows that 
the  moisture content of cucumber pulp 
(86.63%) is significantly higher (P<0.05) 
than the other samples (peel and seed) 
which recorded 65.74%, and 67.17% 
respectively, the least was found in Peel. 
There was variation in fat content of the 
samples PC, PU, and SC which were 
0.12%, 0.23% and 0.56% respectively 
while the ash content in PC, PU, and SC 
was recorded as 2.49%, 2.47% and 2.45% 
respectively. The crude fibre content of 

PC (2.50%) was significantly similar to 
that of PU (2.54%) but significant higher  
to that of SC(2.63%). It was found that the 
crude protein content of the samples 
contained 2.40% in SC, 2.48% in PU, and 
2.51% in PC. Statistically, significant 
(P<0.05) difference was observed in the 
crude protein content of the samples. The  
carbohydrate content of cucumber pulp 
(5.65%) is significantly lower (P<0.05) 
than the other samples (peel and seed) 
which recorded 26.64%, and 24.79% 
respectively, the least was found in seed. 
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However, in the ash content, all the samples were comparable. 
 
Table 2: Phytochemical contents of samples (mg/100g) 
Sample  Flavonoid (mg)  Alkaloid(mg)  Carotenoid (µg) Terpenoid (mg) 

PC 2.65±0.01a 2.63±0.48a 1.41±0.01a 4.02±0.01a 

PU 2.61±0.01a 2.46±0.27a 1.48±0.01b 4.01±0.00a 

SC 4.13±0.03b 4.26±0.03b 1.39±0.01a 1.02±0.00b 

Values are Mean ± SD (standard deviation) of triplicate determination. Means on the same column with 
different superscripts are significant at P<0.05. Different superscript letters a, b, c on the same column 
of the table indicated statistical significance difference  at the P<0.05. 
Key: PC=Peel of cucumber, PU=Pulp of cucumber, SC=Seed of cucumber. 

 
Table 2 shows the phytochemical 
composition of samples. The flavonoid 
contents of the samples ranged from 
2.61mg/100g to 4.13mg/100g with the 
seed having the highest flavonoid content 
(4.13mg/100g). The alkaloid content 
varied where PU recorded 1.46%,  SC 
(3.26mg), and PC(1.63mg) while the 
carotenoid content recorded 1.39mg in 
SC, 1.48mg in PU, and 1.41 in PC. The 
terpenoid content of the samples was 
highest in PU (4.02mg/100g) followed by 
PC (4.01mg/100g) and lowest in SC 
(1.02mg/100g).  
 
Table 3: Anti-nutrient contents of 
samples (mg/100g) 
Sample  Phytate (mg)  Oxalate (mg) 

PC 0.005±0.01b 0.009±0.00a 

PU 0.003±0.00a 0.006±0.01a 

SC 0.003±0.00a 0.016±0.01a 

Values are Mean ± SD (standard deviation) of 
triplicate determination. Means on the same 
column with different superscripts are significant 
at P<0.05; Different superscript letters a, b, c  on 
the same column of the table indicated statistical 
significance difference  at the P<0.05. 
Key: PC=Peel of cucumber, PU=Pulp of 
cucumber, SC=Seed of cucumber. 
 

Table 3 shows the anti-nutrient contents 
of the cucumber parts. The phytate 
content of the samples;   PU, PC and SC 
were 0.03(mg/100g), 0.005(mg/100g), 
and 0.003(mg/100g) respectively while 

the oxalate content recorded 
0.006(mg/100g) in PU, 0.009(mg/100g) in 
PC and 0.016(mg/100g) in SC. Statistical 
analysis showed no significant (P>0.05) 
difference in the oxalate content of the 
samples. In the phytate content, however, 
PU and SC were comparable (P>0.05). 
 
Discussion of the Findings  
Proximate and nutrient analysis of 
medicinal plants, fruits and vegetables 
play a role in assessing nutritional 
significance (Pandey, Abidi, Sadhana & 
Singh, 2006). The findings on proximate 
content of cucumber parts per 100g 
revealed that the peel, pulp and the seed 
parts of a cucumber have difference 
percentages of fat, ash, moisture, crude 
fibre, crude protein and carbohydrate. 
The protein content of the samples 
ranged from 2.40 to 2.51% in which the 
peel recorded the highest. The value 
obtained in this study was similar to a 
study reported by Omutugba et al.(2012) 
that most fruit and vegetable peels 
contain higher amount of protein than 
the seed and pulp.  

Cucumber peels are important 
sources of bioactive compounds 
including anti-oxidants and proteins 
(Aniobi, Okeke, Ezeh, Okeke & Nwanya, 
2021).  Protein in cucumber is vital for 
various body functions such as formation 
and maintenance of body tissues, 
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synthesis of antibodies, production of 
formation of hormones, enzymes and 
sustaining strong immune function 
(Okoye, 2013). 

Fat content of the samples were low 
and it ranged from 0.12% to 0.56%. There 
was no significant difference (p>0.05) in 
fat content of the parts studied.  A similar 
research by Joanne & Beate (2012) that 
had 0.4%-0.62% of crude fat was in line 
with the values obtained in this study. 
Low fat content  in cucumber suggest 
that it will  facilitate absorption of fat 
soluble vitamins and can help reduce the 
risk of heart attack and stroke (Uzomah & 
Odusanya, 2011).  

The ash content ranged from 2.45 to 
2.49% in which the peel registered the 
highest. Omutubga et al. (2012) reported 
that peels contain ash content than some 
parts of fruit vegetables. Ash content in 
fruits and vegetables could imply 
presence of mineral contents in the 
samples (Joanne & Beate, 2012). The ash 
content of the samples indicates that they 
are good sources of mineral content.  
Minerals are inorganic elements which 
are necessary for the formation of body 
structures and for  proper functioning of 
many body processes(Okoye, 2013).  

The crude fibre content of the sample 
ranged from 2.49 to 2.63%. Similar 
observations were reported Uzomah and 
Odusanya (2011) where the crude fibre 
recorded similar values, 2.42- 2.7%. This 
suggests that it has some portions of 
cellulose, hemicellulose and lignin. The 
consumption of diets rich in plant foods 
can significantly reduce cardiovascular 
disease, colon cancer, and diabetes.  
Crude fiber in diet is known to enhance 
digestibility, improves diabetes, reduces 
the risk of constipation, slow down the 
release of glucose into blood stream, aid 
bowel movement, and protects the 

intestinal mucosa. Crude fibre is 
important for our digestive health and 
regular bowel movements. It helps can 
improve cholesterol and blood sugar 
levels and can assist in preventing some 
diseases such as diabetes and heart 
disease (Achikanu, Ani & Onyishi, 2020).  

The moisture content of the samples 
ranged from 65.74 to 86.63%. It showed 
that the pulp has the highest water 
content (86.63%), the seed part (67.17%) 
and least (65.74%) was the peel parts of 
cucumber. The concentration of moisture 
in the pulp part disagrees with the report 
of Aina et al. (2018) which have a higher 
moisture concentration (94.2%).Studies 
have shown that the chemical 
compositions of fruits and vegetables 
vary with variety, cultivation practices, 
season of harvest, and degree of 
maturity, storage conditions and the 
degree of ripeness (Eifediyi & Remison, 
2010; Vivek et al., 2017). Nutritional 
studies reported that the moisture aids in 
digestion as well act as a solvent in 
biochemical reactions in the body system.  

The carbohydrate content of the 
samples ranged from5.65% - 26.64%. 
There was significant difference (p<0.05) 
between the pulp (5.65%), seed (24.79%) 
and peel(26.79%). The range obtained in 
this study were lower  and disagree with  
the range as reported by Oluwagbenle  et 
al.(2019) which  ranged from 33.7 - 52.7 
g/100 g. the highest level recorded was in 
pulp (52.7 g/100 g) and the lowest value 
was in peel (33.7 g/100 g). This might be 
due the differences in either climate, soil 
or varieties of cultivars. Carbohydrates in 
cucumber parts suggest that they 
constitute the primary source of energy 
for the brain’s high energy demand in the 
body. 

Quantitative analysis of the samples 
revealed that the seed contain the highest 
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flavonoid content among the samples. 
Flavonoids are demonstrated to have 
anti-infective properties such as antiviral, 
antifungal, anti-angiogenic, anti-
tumorigenic, and immune-modulatory 
properties (Rashid et al., 2019). Flavonoid 
in cucumber compounds are attributed to 
their redox properties which can serve as 
reducing agents and inglet oxygen 
quencher (Mandey et al., 2019; Oragwu et 
al., 2021). They have been reported to 
possess antioxidant, anti-inflammatory, 
antitumor, antiallergic, and antiplatelet 
activity (Rashid, et al., 2019). The high 
content of flavonoids present in 
cucumbers  have been reported to exhibit 
antioxidant  activities via sparing effect 
on other antioxidants and regulation of 
antioxidant enzymes in metabolic 
pathways involved (Oragwu et al., 2021; 
Achikanu, Ani & Onyishi, 2020). 

The alkaloid content ranged 
from1.39mg/100g - 3.26mg/100g in 
which the pulp registered the highest in 
alkaloid content. The seed parts of the 
cucumber recorded the highest 
percentage of alkaloid in the range of 
3.26mg/100g. The alkaloid contents 
observed in the cucumber were lower 
than 29.5% of alkaloids found by Anaobi 
et al. (2021). Studies have shown that 
alkaloids are powerful pain relievers and 
narcotics (induces sleep or drowsiness) 
(Ibraheem & Maimoko, 2014; Sotiroudis 
et al., 2010; Abubakar et al., 2015).  They 
also contain antifungal, and anti-
fibrogenic effects (Ibraheem & Maimoko, 
2014; Kaur & Arora, 2015).  

The carotenoid content recorded 
1.39mg/100g in SC, 1.48mg/100g in PU, 
and 1.41mg/100g in PC. Carotenoid 
recording highest of about 1.48mg in the 
pulpy part of a cucumber compared to 
the other parts. This phytochemical 
compound functions as an antioxidant. 

Carotenoid is required for a great number 
of reactions in the human body (Zhang, 
2015). It is critical to collagen synthesis, 
protein metabolism and antioxidant 
regeneration. Studies have shown that 
beta-carotene in cucumber good for the 
eyes and can help in regulating diseases 
of the immune system (Joanne & Beate, 
2012; Sharmin et al., 2013). 

The terpenoid content of the samples 
was highest in PU and PC (4.02mg/100g, 
4.01mg/100g) respectively and lowest in 
SC 1.02mg/100g. Terpenoid in cucumber 
can act as an antioxidant by minimizing 
the harmful effects of free radicals while 
restoring the normal physiological 
system (Aniobi, Okeke, Ezeh, Okeke & 
Nwanya, 2021). Terpenoids concentration 
in the fruit and vegetables are reported to 
have anti-inflammatory and pain-
relieving   properties (Vivek et al., 2017). 
Some studies have shown that terpenoid 
in  cucumber can reduce the generation 
of reactive oxygen species and reactive 
carbonyl species which could be of help 
in individuals with type 2 diabetes 
(Roleira, Tavares-da-Silva & Varela, 
2015).  

The findings revealed that the anti-
nutrient contents of cucumber parts.  The 
concentration of phytate in all the parts 
ranged from 0.003- 0.005mg/100g in 
which the peel recorded the highest.  
Moreso, oxalate content ranged from 
0.009-0.016mg/100g in which the peel 
recorded the highest. The phytate   and 
oxalate contents in all the parts are low 
when compared with antinutrients found 
in most vegetable (Naseem et al., 2012 ). 
He stated that lower concentrations of 
phytate and oxalate in plants are found to 
be desirable for human and animal 
consumption.  

 Studies have shown that small 
amounts of phytate and oxalate may 
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occur in many vegetables and fruits 
without posing nutritional problems. 
Studies on low phytate have shown its 
beneficial effects such as decrease in 
blood lipids, decrease in blood glucose 
response and cancer risk (Zhou & Erman, 
1995). The low presence of phytate in 
cucumber showed that cucumber can 
aids protein digestibility, reduce 
flatulence   and can help in the absorption 
of iron (Foong, Mohammad & Ichwan, 
2015). The low oxalate content in 
cucumber parts will help to decrease the 
risk of renal calcium absorption and 
protect the liver and kidney from 
oxidative stress (Naseem et al., 2012; 
Rosane, 2013). 
 
Conclusion 
It can be concluded from the study that 
cucumber seed, peel and pulp are good 
sources of protein, fibre, carbohydrate, 
minerals because of the ash content. They 
are rich in secondary metabolites 
(phytochemicals) such as flavonoid, 
alkaloid, trepenoid and carotenoids. 
Cucumber parts exhibit numerous 
medicinal properties with therapeutic 
potentials. Antioxidants in cucumber can 
help minimize the harmful effects of free 
radicals. Low antinutrient values in peels 
of cucumber revealed that they could be 
used as good resource materials for 
production of skincare products, food 
products and supplements. It would be 
beneficial to nutritionists and dieteticans 
as good source of dietary substitute and 
in management of nutrition related 
diseases.    
 
Recommendations 
Based on the findings, the following 
recommendations were made. 
1. Consumers should be encouraged 

through nutrition education on the 

important of consuming  cucumber 
whole  in order to maximize the 
benefits and improve their nutritional 
status. These will serve as dietary 
intervention strategy in combating 
malnutrition. 

2. Home- makers should encourage 
members of the family to avoid paring 
the peels of cucumber since the 
antinutrient values are within safe 
limit. This peel can serve as a source of 
insoluble fibre to aid bowel movement 
and can reduce the absorption of 
dietary cholesterol which  can 
positively modifying the blood lipid 
profile. 

3. Extensive investigation  should  be 
carried out on clinical trials with 
humans in order to exploit the 
therapeutics potentials of cucumber 
peel, pulp and seed  to cure many 
diseases. 

4.  Regular consumption of cucumber 
pulp, peel and seed should be 
beneficial to overweight individuals 
since they contain considerable 
amounts of carbohydrate with low 
caloric  values  in addition to other 
beneficial nutrients and antioxidants. 
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Abstract 

 This study focused on utilization of student-centered instructional methods by 
Home Economics lecturers in tertiary institutions in Anambra State. Specifically 
the study determined extent to which Home Economics lecturers use student-
centered instructional methods in tertiary institutions, challenges inhibiting their 
use student-centered methods, and possible ways of enhancing use student-
centered methods. The research design was survey. Population for the study was 
made up of 49 Home Economics lecturers in four tertiary institutions in Anambra 
State. Questionnaire was used for data collection. Data were analysed using 
mean. Findings reveal 10 student-centred instructional methods being utilize. 
These include: lecturer method, questioning, discussion method and field trip. 
Also 15 challenges inhibiting the utilization of student-centred methods were 
identified, including, inadequate student motivation and poor monitoring, 
lectures not providing enough guidelines on home-work. More findings are 15 
ways of enhancing utilization of student-centred instructional methods by Home 
Economics lecturers. These include that tertiary institutions should be granted 
academic autonomy to enable them decide on various academic issues and 
lecturers should be paid their salaries regularly to avoid industrial actions. Five 
recommendations were made for enhancing utilization of student-centred 
instructional methods b Home Economics lectures in tertiary institutions in 
Anambra State. 
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Introduction 
Student-centred teaching is teaching that 
is aware of students and their needs 
above beyond anything else. Here the 
learner is centre at the leraning process. 
Student-centred learning allows students 
to actively participate in their learning. 
Thus in a student-centred classroom, the 
focus of activity is the student. Students 
are thus encouraged to participate 
actively in such tasks as, planning, 
speaking, listening, etc. Student-centered 

learning covers a wide variety of 
educational programs, learning 
experiences, instructional approaches, 
and academic-support strategies that are 
intended to address the distinct learning 
needs, interests, aspirations, cultural 
backgrounds of individual students and 
groups of students (Alimova & Nazarova 
2020). This approach differs from 
traditional way of instruction in which 
lecturers direct the learning process while 
students assume a receptive role in their 
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education and learning process. With 
student-centered education, the students 
are the main focus of the lesson rather 
than the teacher. Teachers and students 
work together to facilitate learning in a 
student-centered environment (Hwang, 
2021). In other words, the students 
actively participate in their own 
schooling.  
 The importance of student-centered 
learning includes the ability to view 
education from a new perspective, one in 
which learning is enjoyable, engaging, 
and tailored to the needs and interests of 
the individual student (Ahmed & Mikail, 
2022). The creation of meaningful 
learning environments through student-
centered learning relies on students' 
intuitive awareness of the students’ need 
and such results in motivated and 
engaged learners. Students work together 
with their teachers in a student-centered 
learning environment, and the teachers 
consider the students' ideas, preferences, 
and learning styles when they are 
instructing (Ibrahim, Bello, Usman & 
Adewole, 2020). According to recent 
research, students who study in student-
centered settings are more self-assured, 
better able to express their ideas and 
opinions, better leaders, and like learning 
for its own sake. Student-centred 
instruction increases students’ 
opportunities to actively participate in 
the classroom and engage in self-directed 
learning outside the classroom, and 
encourages the sharing of learned 
information with peers (Wright, 2011). 
The student-centred model calls for 
methods of teaching that shift the focus of 
instruction from the lecturer to the 
student (Hannafin & Hannafin, 2010). 
These methods should put responsibility 
for the learning path in the hands of 
students by imparting to them skills, and 

the basis on how to learn a specific 
subject and schemata required to 
measure up to the specific performance 
requirement (Johnson, 2013). 
Instructional methods are kinds of 
instructional activities used to guide the 
facilitation of learning in each phase of 
the instructional process (Mutrofin, 
Degeng, Ardhana & Setyosari, 2019). 
Student-centered instruction focuses on 
skills and practices that enable lifelong 
learning and independent problem-
solving. Some student-centred 
instructional methods are discussion, 
brainstorming, role-playing, simulations, 
group work, project work, among others.  

The student-cented approach is suited 
for the teaching of general Home 
economics generally and its various 
aspects. This is because Home economics 
is skill-oriented and for students to 
imbibe new skills they must be actively 
involved in the teaching and their own 
learning process. Home economics 
instruction is expected therefore to help 
students learn the practical skills needed 
in the various aspects of the discipline 
(Taar & Palojoki, 2022). In Anambra State, 
litereature has shown that the 
predominant method of teaching Home 
Economics has been peer tutoring 
Method (Okoye, 2013) and inquiry based 
method (Ifeanyi-Uche & Chima, 2013). 
However, Talbert, Hofkens & Wang 
(2019) suggested that the didactic concept 
of complete student activity should be 
used to structure student-centred 
education in order to accomplish the aim 
of Home economics Education. This is 
because the student-centred approach to 
instruction assumes that students become 
deeply engaged in learning when 
teachers support students in generating 
their own strategies to solve cognitively 
challenging tasks and in constructing 
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their own understanding of Home 
Economics concepts. 

There are numerous opportunities for 
the use of student-centred methods in 
teaching Home Economics subjects in 
tertiary institutions such as in the case of 
home management practicum, clothing 
construction, pattern drafting, among 
others (Moon & Shim, 2021). These 
approaches involve organizing learners 
in smaller or larger groups, or pairs, or 
working with them individually. It 
involves using teaching techniques that 
fit the purpose and content of the lesson 
and at the same time encourage active 
learner participation. Such techniques 
could include explaining, demonstrating, 
posing questions, checking for 
understanding, helping, providing for 
active practice, and problem solving.  The 
extent to which student-centred 
instructional methods are been used by 
Home Economics lectures in tertiary 
institutions, especially in Anambra State 
remains questionable. Efforts need to be 
made to evolve ways of promoting the 
use of student-centred approach in the 
tertiary institutions. 
 
Purpose of the Study 
The main purpose of this study was to 
investigate utilization of student-centered 
instructional methods by Home 
Economics lecturers in tertiary 
institutions in Anambra State. 
Specifically, it determined: 
1. extent to which Home Economics 

lecturers use student-centered 
instructional methods in tertiary 
institutions in Anambra State 

2. challenges inhibiting the use of 
student-centered instructional 
methods in teaching Home 
Economics in tertiary institutions 

3. possible ways of enhancing 
utilization of student-centered 
instructional methods by lecturers in 
teaching Home Economics in tertiary 
institutions. 

 
Research Questions 
The following research questions were 
formulated to guide the study: 
1. To what extent do Home Economics 

lecturers use student-centered 
instructional methods in tertiary 
institutions? 

2. What challenges inhibit the use 
student-centered instructional 
methods in teaching Home 
Economics in tertiary institutions? 

3. What are possible ways of enhancing 
utilization of student-centered 
instructional methods in teaching 
Home Economics in tertiary 
institutions? 

 
Methodology 
Design of the study: The research design 
for the study was survey design.  
Area of the study: Area of the study was 
Anambra State. Anambra is a state in 
southeastern Nigeria. There are four 
tertiary institutions that offer Home 
Economics programmes in Anambra 
state. They include Nwafor Orizu College 
of Education, Nsugbe; Federal College of 
Education (Technical) Umunze; Anambra 
State Polytechnic, Mgbakwu and Federal 
Polytechnic, Oko.  
Population of the Study: The population of 
the study was 49 Home Economics 
lecturers in the four tertiary instructions 
offering Home Economics courses in 
Anambra state. The size of the population 
was considered small, therefore there was 
no sampling. The entire population made 
up of 44 female and 5 male lecturers, was 
involved in the study. 
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Instrument for Data Collection: Instrument 
used for data collection was 
questionnaire. It was developed based on 
literarure review and specific purposes of 
the study. It was made up of two 
sections. Section A focused on 
demographic data of respondents while 
section B dealt with items on the two 
research questions. The questions have a 
4-point scale of “extent of utilization” for 
research question No 1 as follows: “Very 
High extent” (VH=4), High extent 
(HE=3), Minimal extent (ME=2), Low 
extent (LE=1). Four-point scale of  
strongly agree (SA = 4), Agree (A=3), 
Disagree (D=2) and strongly disagree 
(SD=1) were adopted for research 
question No 2 and 3. The instrument was 
validated by three university lectures of 
Home Economics. Reliability of the 
instrument was established using test-
retest method. Data were collected from 
10 respondents of who were not part of 

the population (outside the area of the 
study). Reliability coefficient of the 
instrument for reliability test was 
establish using Cronbach Alpha 
procedure. Coefficient of internal 
conststency obtained was 0.80. 
Data Collection method: Forty nine copies 
of the questionnaire was administered by 
hand to the respondents. The entire 49 
copies were retrieved. This is a 100 
percent return rate. 
Data Analysis techniques: Data were 
analysed using mean (  ) and standard 
deviation (SD).  Based on the 4-point 
scale of the instrument. 2.50 was taken as 
the cut-off point for decision making. 
Any item with mean score (  ) of 2.50 and 
above was regarded as “agreed upon” 
while items below 2.50 was considered 
“disagreed upon” item.  
 
Results 

 
Table 1: Mean Responses and Standard Deviation on Extent of Utilization of 

Student-centered Instructional Methods by Home Economics Lecturers. 
S/N Student-Centered Methods Utilization  

 

   SD R 

1 Demonstration with students’ participation 3.35 0.89 3rd 
2 Lecture method  2.94 0.74 7th 
3 Questioning 3.24 0.77 4th 
4 Simulation and role-playing 3.45 0.73 1st 
5 Discussion method  3.20 0.64 5th 
6 Group study 3.35 0.87 3rd 
7 Independent study 3.06 0.91 6th 
8 Focus group discussion 3.35 0.89 3rd 
9 Project method 3.06 0.68 6th 
10 Field trip 3.43 0.76 2nd 

      = mean, (SD) = standard deviation, R=Ranking of methods. 

 
Table 1 shows 10 student-centred 
instructional methods utilized by Home 
Economics lecturers in tertiary 
institutions in Anambra State. The Table 
shows that simulation and role-playing 

are forms of experiential learning which 
predominantly used by the lecturers (   = 
3.45). Field trip is ranks second among 
student-centered instructional methods 
used by Home Economics lecturers with 
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a mean score of (   = 3.43 and standard 
deviation of 0.76. Lecture method is the 
least utilized with a mean score of 2.94 
and standard deviation of 0.74. Each of 10 

items has a mean score of >2.50, so each 
is utilized by the lectures. The ranking 
might probably be indicative of extent of 
utilization of each method. 

 
Table 2: Mean Responses and Standard Deviation on Challenges Inhibiting 

Utilization of Student-cantered Instructional Methods in Teaching Home 
Economics at the Tertiary Institutions in Anambra State. 

S/N Challenges inhibiting  Use Student-cantered Instructional Method     SD 

1 Lack of teamwork, empathy, and support among students. 3.04 0.7 
2 Lecturers performing too many roles at the same time 3.06 0.91 
3 Not enough time for planning instruction by lecturers. 3.06 0.68 

4 Lecturers being made accountable for more than they should. 2.63 0.9 
5 Applying a prescribed curriculum to all types of students. 2.65 0.94 
6 Poor conditions of service for lecturers. 2.94 0.74 
7 Limited academic autonomy which reduces the institutions ability 

to decide on various academic issues. 
3.24 0.77 

8 Insufficient knowledge and use of information communication 
.technology (ICT) by lecturers. 

3.20 0.64 

9 Poor control and regulation of teaching profession by Teachers' 
Registration Council  

2.27 0.99 

10 Poor quality assurance which reduces institutions ability to maintain 
and improve their efficiency and students progress 

3.43 0.76 

11 Inadequate student motivation and poor monitoring 3.51 0.7 
12 Poor parental assistance and low interest in children’s education 1.61 1.03 
13 Lecturers not providing enough guidelines on home-work. 3.18 0.77 
14 Lack of basic infrastructure for conducive learning and practical. 2.80 1.21 
15 Examination malpractices, secret cult menace and corruption 

students. 
3.04 0.83 

16 Bullying is a major issue in school causing students to experience a 
range of emotional, physical, and behavioral problems 

2.51 0.88 

  (  ) = mean, (SD) = standard deviation 

 
Table 2 shows challenges inhibiting the 
use of student-centred methods. Table 2 
reveals that inadequate student 
motivation and poor monitoring (  = 3.51) 
are the topmost challenges inhibiting 
utilization of student-cantered 
instructional methods in teaching Home 
Economics. The next is poor quality 
assurance which reduces institutions 
ability to maintain and improve their 
efficiency and students progress (  = 

3.43). However, poor parental assistance 
and low interest in children’s education 
(   = 1.61) was not considered a major 
problem to effective utilization of 
student-cantered instructional methods.  
In all, items obtained mean scores greater 

than 2.50     >2.50) except No 12 which 
has   = 1.61. Thus 15 challenges were 
identified. 
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Table 3: Mean Responses and Standard Deviation on Possible Ways of Enhancing 
Utilization of Student-centered Instructional Methods by Home 
Economics lecturers 

S/N Ways of enhancing the use student-centered method    SD 

1 Tertiary institutions should be granted academic autonomy to enable 
them decide on various academic issues 

3.51 0.7 

2  Necessary textbooks needed for easier learning should be subsidized 
to make it easier for students and lecturers to buy them. 

2.27 0.99 

3 Lecturers to involve students in decision making on instructional 
issues 

3.43 0.76 

4 Encourage students’ group and individual presentations in classroom 
activities 

2.27 0.99 

5 Encouragement of  atmosphere of mutual respect and quest for 
knowledge among the students 

3.35 0.87 

6 Adequate funding for more practical and research based instruction 3.20 0.64 

7 Lecturers should be paid their salaries regularly to avoid industrial 
actions. 

3.43 0.76 

8 Lecturers need to be given periodical training to ensure what they are 
giving out is of good quality 

3.35 0.89 

9 Lecturers should be provided with quality and up to date quality 
teaching. 

2.65 0.94 

10 Students should be admitted based on merit only to make the use 
student-centered method in teaching Home Economics easy. 

3.04 0.7 

11 Level of exam malpractices needs to be curbed by a joint effort of the 
government and examination regulatory bodies 

3.67 0.55 

12 The level of corruption in education ministries and regulatory bodies 
needs to be taken seriously and tackled. 

2.51 0.88 

13 Teaching curriculum needs to be reviewed and updated. It needs to 
be more practical and research based. 

3.35 0.96 

14 Parents should not be allowed to use their political office to influence 
lecturers recruitment. 

3.04 0.97 

15 Teamwork, empathy, and support should be encouraged among  
lecturer and students  

2.65 0.94 

      = mean, (SD) = standard deviation 

 
Table 3 shows ways of enhancing the 
utilization of student-centred 
instructional methods. The Table 3 
reveals that item No 1 tertiary institutions 
should be granted academic autonomy to 
enable them decide on various academic 
issues (   3.51) has the highest mean score. 
Each of the item however has a mean 
score of more than 2.50 (   = 2.50). 
Therefore all the 15 items are possible 
ways of enhancing the use of student-
centred instructional methods by Home 

Economics lecturers in tertiary 
institutions in Anabra State. 
 
Discussion of Findings 
Findings of the study show simulation 
and role-playing are forms of experiential 
learning which is predominantly used by 
Home Economics lecturers. This outcome 
is consistent with the report by Barrera, 
Venegas-Muggli and Nuñez (2021) who 
found that students taught using role-
playing simulation activities achieve 
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better final marks and have better pass 
rates than students taught using 
traditional methods. Similarly, Tura 
(2022) observed that the strategy of role-
playing has a positive role in developing 
the interpretive  skills  of    students by 
deepening their understanding and    
addressing    conceptual    
misunderstandings   to    develop 
descriptive skills. From the results, field 
trip is ranked second among student-
centered instructional methods used by 
Home Economics lecturers. This is in line 
with the result obtained by Pridāne 
(2015) who maintained that field trips 
and hands on learning in Home 
Economics make concepts more 
memorable.  This is because, according to 
Mahmud, Muhammad and Ibrahim 
(2022), students are able to access the 
content better when they can learn in the 
classroom setting. The results also 
indicated that lecture method is the least 
utilized by Home Economics lecturers. 
Collaborating this finding, Bello, Ibi and 
Bukar (2016) observed that students are 
often passive in lecture because there is 
no mechanism to ensure that they are 
intellectually engaged with the material, 
hence information tends to be forgotten 
quickly when students are passive. 
Behmadi, Asadi, Okhovati and Sarabi 
(2022) also upheld that lecture method is 
usually somewhat inferior to that of other 
teaching methods in developing student's 
problem-solving skills. 

Findings on challenges inhibiting the 
use student-centered method in teaching 
Home Economics reveal that inadequate 
student motivation and poor monitoring 
are the topmost challenges inhibiting 
utilization of student-cantered 
instructional methods in teaching Home 
Economics. This finding is related to the 
views of Baiden, Essel, Vlachopoulos, 

Tachie-Menson and Essuman (2022) who 
suggested that the engagement and 
motivation of Home Economics students 
are of great importance to their learning 
processes. Aremu (2021) upheld that lack 
of motivation/interest in school can lead 
to withdrawal from school activities, 
depression and could ultimately lead to 
the student dropping out of school. Also, 
the result showed that poor quality 
assurance reduces institutions ability to 
maintain and improve their efficiency 
and students progress thereby inhibiting 
the utilization of student-cantered 
instructional methods in teaching Home 
Economics. Similar findings by 
Akueyinwa and Nwobi (2021) indicate 
that quality assurance is hampered in 
colleges of education in Anambra State 
because instructional resources were not 
adequate. Insufficient knowledge and use 
of information communication 
technology (ICT) by lecturers was 
identified as a challenge inhibiting 
utilization of student-cantered 
instructional methods in teaching Home 
Economics at the tertiary institutions in 
Anambra State. This finding is similar to 
the report by Ejinkeonye and Usoroh 
(2016)  who observed low utilization of 
ICT in lesson preparation and 
presentation by Home Economics 
Lecturers in South Eastern Nigeria. 
Furthermore, Gamawa, Adebayo, 
Tiamiyu and Akande (2020) argued that 
the integration of ICT in Home 
Economics Education plays an essential 
role in providing high quality education, 
providing possibilities of transforming 
teaching and learning process, serving as 
great potential for generating and 
supporting lifelong knowledge 
acquisition, providing innovative ways to 
utilize the knowledge and skills in Home 
Economics Education. 
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Findings on possible ways to enhance 
the use student-centered method in 
teaching Home Economics, show that 
granting tertiary institutions academic 
autonomy to enable them decide on 
various academic issues was rated with 
mean score (          This is in line 
with the finding of Siddikov (2021), who 
advocated the importance of ensuring 
academic freedom in ensuring the quality 
of education in higher educational 
institutions. Additionally, Ren and Li 
(2013) observed that Higher Education 
Policy research contributes to a 
sophisticated and systematic 
understanding of the complexity of 
academic freedom, addressing both the 
original theoretical issues and burning 
current issues in policy and practice, as 
well as in legislation. There was advocacy 
for periodical training of lecturers to 
ensure that what they are giving out to 
the student is up-to-date and of good 
quality. This outcome was collaborated 
by Yulianti, Zamzam, Aravik, Marnisah, 
Yustini, Satria and Sanmorino (2020) who 
upheld that 
periodic teacher training helps the 
lecturers to equip themselves with the 
ongoing and current educational 
procedure. On the whole, respondents 
suggest that lecturers should allow 
students to share in decision making. In 
most cases, creating a student-centered 
classroom requires collaboration. It 
requires placing students at the center of 
their own learning environment by 
allowing them to be involved in deciding 
why, what, and how their learning 
experience will take shape.  
 
Conclusion  
The study has been able to examine the 
extent to which Home Economics 
Lecturers use student-centered 

instructional method. The results of this 
study have shown that simulation and 
role-playing are forms of experiential 
learning which is predominantly used by 
Home Economics lecturers. Also, field 
trip is ranked second among student-
centered instructional methods used by 
Home Economics lecturers while lecture 
method is the least utilized. The study 
also showed that some factors inhibit the 
use of student-centred methods 
inadequate student motivation and poor 
monitoring. 
 
Recommendations 
The following recommendations are 
made based on the findings of the 
findings: 
1. Lecturers should use simulation and 

role-playing method often for 
teaching Home Economic. 

2. Lecturers should be encouraged to 
make use of instructional materials 
during teaching so that some abstract 
concepts can be made concrete.  

3. Students should be encouraged to be 
actively involvd in their learning. 

4. Curriculum planners should 
endeavour to review Home Economic 
curriculum from time to time. 
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Abstract 

The main purpose of the study was to investigate awareness of nutrition and 
health related issues about added-sugar diets among undergraduates in 
tertiary institutions in Imo State Nigeria. Specifically, the study determined the 
undergraduates’ awareness of: nutrition issues related to added-sugar diet, and 
health challenges related to added-sugar diet. Descriptive survey design was 
used. Area of the study was Imo state. Population was made up of 
undergraduates in tertiary institutions in Imo state. Questionnaire was used for 
data collection. Mean and t-test were used for data analysis. Findings reveal 
that respondents were generally aware of added-sugar diets with a grand 

Mean (  = 2.78, SD = 1.0), but some were still less aware about certain policies 
by different health organizations’ and ministries. Many were also aware of 
some health challenges of added-sugar diet such as: teething problem, frequent 
urination, feeling thirsty often, increase in weight amongst others with a grand 
Mean (  = 2.50, SD = 1.1). Hypothesis tested at 0.5 alpha level based on gender 
difference indicates that there was a significant difference t (373) = -4.38, p<.05 
in their nutritional awareness with females being more aware than the males. 
Findings also indicate that there was no significant difference t (373) = -3.91, 
p>.05 as far as awareness of health challenges were concerned. Findings have 
implications for Home Economics curriculum intervention towards creating 
policy awareness to guide added-sugar diet consumption. 
 
Keywords : Added-sugar, Diet,  Awareness, Challenges,  Nutrition, Health, 

Undergraduates. 

 
Introduction 
Sugar is a soluble carbohydrate with a 
sweet taste made up of carbon, hydrogen 
and oxygen. It performs a variety of 
functions in food products by provision 
of sweet taste and flavour to beverages as 
well as preservative which inhibits the 
growth of micro-organisms (Oti, 2016). 

Added-sugar is refined sugar such as: 
brown sugar, corn and glucose syrups, 
fructose-based sweeteners, honey, 
sucrose, dextrose, raw sugar, invert 
sugar, maple syrup, concentrated fruit 
juice, and molasses added to foods and 
beverages by manufacturers during 
preparation, processing or at the table 
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(Bailey, Fulgoni, Cowan, & Gaine, 2018; 
World Health Organization (WHO) 
2015). The United States Department of 
Agriculture (USDA) began to use the 
term added-sugar in the year 2000 to help 
consumers identify foods with added 
energy nutrients (Tierney, Gallagher, 
Giotis, & Pentieva, 2017). These Sugar 
sweetened beverages also include soft 
drinks (Coca Cola, Fanta, Pepsi), 
energy/sports drinks (Bullet, Lucozade 
Boost), sweetened tea/coffee, fruit drinks 
and alcoholic beverages. Added-sugar is 
also used in pastries such as: biscuits, 
cake and chin-chin which are believed to 
be detrimental to the health.  

According to American Heart 
Association (2013), 180,000 deaths around 
the world each year are associated with 
sugary soft drinks; with 133,000 diabetes 
deaths and 44,000 deaths from 
cardiovascular diseases. Low and 
middle-income countries had 78 percent 
of these deaths due to over-consumption 
of sugary drinks than from 
communicable diseases (Abdelmalek & 
Day, 2015; Erickson & Slavin, 2015). 
Research has also shown that 3.1 million 
out of 76 million adults in Nigeria have 
diabetes mellitus (Oguejiofor, Odenigbo 
& Onwukwe, 2014). There is also a high 
prevalence of dental caries among youths 
between 16 – 25 years of age who are 
likely undergraduate students in the 
higher institutions of learning (Ohalete & 
Nwaehiri, 2019).  

These youths of 15-24 years, are 
mostly found among students in tertiary 
institutions. At this stage many health 
and nutritional habits are formed 
(Murad, 2017) due to poor nutritional 
awareness (Jensen, et al, 2018). As they 
emerge from adolescence, their 
dependence on family lessens and they 
begin to enjoy freedom to make decisions 

relating to various issues including 
nutrition. Hence the need to investigate 
undergraduate students’ awareness of 
nutritional related issues and health 
challenges of added-sugar intake in their 
diets.  

Nutrition related issues are 
deficiencies found in the body as a result 
of lack of one or more essential nutrients 
found in foods. Nutrition is the study of 
food nutrients and their functions in the 
body (WHO, 2018). Poor nutrition could 
leads to reduced immunity, increased 
susceptibility to disease, impaired 
physical and mental development and 
reduced productivity (WHO, 2018). 
Nutrition also has a powerful influence 
on growth, development, and the 
productive life of every individual 
(Federal Ministry of Health, 2014). 
 Nutrition as part of the school 
curriculum is usually acquired through 
nutrition education provided in schools 
as well as other government and health 
promotion agencies (Spronk, Kullen, 
Burdon & O'Connor, 2014). Studies have 
revealed that university students have 
unhealthy eating habits of consuming fast 
foods that are usually high in fat, sugar, 
and salt which has been attributed to 
inadequate nutritional awareness 
(Oluyemisi, Ayorinde, & Samuel, 2016). 
Nutrition awareness could help in taking 
appropriate precautions and decisions on 
the right type of food to eat in order to 
avoid health challenges (Duffey & Pot, 
2016; Eze, et al, 2017; Murad, 2017; 
SoederbergMiller & Cassady, 2015). 
Hence the study investigated the 
nutritional awareness of undergraduates 
about added-sugar intake in tertiary 
institutions of learning in Imo State 
Nigeria. Poor nutritional awareness could 
constitute some health challenges that 
could be detrimental to human health. 

https://www.sciencedirect.com/science/article/pii/S0195666315002743#!
https://www.sciencedirect.com/science/article/pii/S0195666315002743#!
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Health challenges emanating from 
added-sugar intake ranges from dental 
caries due to fermentation of sugar by the 
bacteria in the mouth (Whitney & Rolfes, 
2016) which constitutes a major public 
health problem worldwide (Viswanath & 
Sabu, 2014; Soroye & Braimoh, 2017). 
Poorly treated and untreated dental 
conditions could affect quality of life by 
causing pain, discomfort, sleepless 
nights, loss of self-esteem, individual’s 
inability to chew, smile, speak, and loss 
of school or work (Ogwo, 2017). 
Obesity/overweight is another health 
risk associated with the excess 
consumption of added-sugar. Obesity is 
generally caused by consuming high 
amounts of energy foods, particularly fat 
and sugars, without burning off the 
energy through physical activity (Poe, 
2018; Ojiegbe, 2016). Obesity increases the 
chances of some chronic diseases such as 
type 2 diabetes mellitus, cardiovascular 
disease, hypertension, stroke, sleep 
apnea, osteoarthritis, depression, reduced 
quality of life and cancer (Iwuala, 
Ayankogbe, Olatona, Olamoyegun, 
OkparaIgwe, Sabir & Fasanmade, 2015; 
Ma, McKeown, Hwang, Hoffmann, 
Jacques & Fox, 2016; Murad, 2017; Ruff, 
Akhund, Adjoian  & Kansagra, 2014). 
Hence the study focused on awareness of 
health challenges of added-sugar intake 
of undergraduates in higher institutions 
of learning based on their gender. 

Gender is a social determinant that 
affects the formation of nutritional habits 
and behaviour and especially, the 
consumption of excess added-sugar in 
the diet (Njoroge, 2017). According to 
Park, Blanck, Sherry, Brener, and O’Toole 
(2012), boys are more likely to consume 
sugar sweetened beverages than 
girls. This has been linked to the fact that 
boys require higher energy intake than 

girls because they have greater average 
body weight and higher resting metabolic 
rate (Ukaegbu et al, 2017). The effect of 
sugar in the body goes beyond health risk 
but also economic meltdown and 
socialization as a result of poor health 
status of youths. It is therefore also 
important to find out how much 
awareness undergraduates in tertiary 
institutions in Imo state possess as far as 
added-sugar diet is concerned.  

Findings of the study would be useful 
to many individuals and groups, 
including nutrition educators using 
curriculum intervention to enlighten 
undergraduates on the right nutrient to 
consume. Others are bodies that 
sensitization campaign programmes on 
healthy eating in schools and hospitals 
and relevant policy makers.  
 
Purpose of the Study 
The main purpose of the study was to 
investigate awareness of nutrition and 
health related issues about added-sugar 
diets among undergraduates in tertiary 
institutions in Imo State Nigeria. 
Specifically, the study determined the 
undergraduates’ awareness of: 
1. nutrition issues related to added-

sugar diet. 
2. health challenges related to added-

sugar diet. 
 
Hypotheses 
The following null hypotheses were 
tested at 0.05 level of significance: 
There is no significant difference in mean 
responses of male and female 
undergraduates on: 
H01: nutrition issues related to added-
sugar diets intake. 
H02: perceived health issues related to 
added-sugar diets. 
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Methodology 
Design of the Study: This study adopted a 
descriptive survey research design. 
Area of the Study: This study was 
conducted in Imo State. There are four 
tertiary institutions in the state capital. 
These include two Universities, one 
Polytechnic and one College of 
Education. The Alvan Ikoku Federal 
College of Education (AIFCE) is a degree 
awarding college. 
Population for the Study: This was made 
up all students (undergraduates) of the 
faculty of Education of Imo State 
University (IMSU) Owerri and all the 
defree students of AIFCE. As at the time 
of this study this population size 
included 3576 from IMSU (Faculty 
Officer Statistical Reportz IMSU 2019) 
and 10,349 from AIFCE (Admission 
Department Statistical Record AIFCE 
2019). Education students where 
specifically chosen for the population 
because it is expected that the knowledge 
they acquire through this study, would 
be used on the long run to teach other 
students they will encounter in later life 
during their teaching career at various 
educational levels.  
Sample for the Study: The sample was 
made up of 375 Education 
undergraduates drawn both tertiary 
institutions. A total of 175 Faculty of 
Education from IMSU and 200 from 
AIFCE were selected. Both purposive and 
random sampling techniques were 
appropriately adapted to drawn a 
representative sample for the population 
with respect to gender and years of study 
(levels). 
Instrument for Data Collection: 

Questionnaire was used for data 
collection. It was developed through 
extensive literature review based on the 
purposes of the study. The questionnaire 

was made up of 25 items divided into 
two major sections (A&B). Section A 
consisted of personal details of 
respondents while section B elicited 
nutritional awareness and challenges of 
added-sugar diets. It had 4-point scale of: 
not aware=1, less aware =2, aware=3 and 
highly aware=4. It was face-validated by 
three experts (lecturers) in Food and 
Nutrition. Their input was used to 
restructure the instrument. The 
questionnaire was further trial-tested for 
reliability using Cronbach alpha analysis. 
A reliability coefficient index of 0.86 was 
obtained for section on awareness of 
nutrition issues (B1) while 0.913 was 
obtained for awareness of health 
challenges (B2) then 0.89 was the overall 
index. 
Method of Data Collection: A total of 375 
copies of the questionnaire were 
distributed by hand to the 
undergraduates, with the help of four 
research assistants. The entire 375 copies 
were completed and retrieved. This gave 
a return rate of 100 percent. 
Method of Data Analysis: Mean was used 
to analyse data on specific purpose. 
Decision on research objectives were 
made using  real limit numbers on a four 
point rating scale options such as: 0.50-
1.49 = Not Aware, 1.50-2.49 = Less 
Aware, 2.50-3.49 = Aware and 3.50-4.00 = 
Highly Aware. t-test was used to test the 
null hypotheses at 0.05 level of 
significance. The null hypothesis was 
accepted if the probability value is 
greater than the alpha significance of 0.05 
(P > 0.05) at which it was tested while it 
was rejected if it is less than the alpha 
significance of 0.05 (P < 0.05).  
 
Results 
Findings were made based on the 
research objectives and hypotheses. 
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Table 1: Mean Responses on Nutrition Related Issues Awareness about Added-

sugar Diet Among Undergraduates (n = 375) 
S/N Nutrition Awareness Indicators       SD        Decision 

1. Excess sugar piled up in the body can lead to serious 
sickness in old age 

3.65 0.8 HA 

2 Food label of packaged foods should be read to know the 
sugar content before consumption. 

3.54 0.9 HA 

3 Quantity of sweetener used in a food should be considered 
before purchasing it. 

3.49 0.7 A 

4 Added-sugar diets can cause tooth decay. 3.43 0.9 A 
5 Frequent consumption of added-sugar diets can lead to 

overweight. 
3.13 1.0 A 

6 Added-sugar diets are not naturally found in food but are 
added by the manufacturer or consumer. 

3.10 0.95 A 

7 Added-sugar diets include table sugar, confectioneries, soft 
drinks, fruit drinks and the likes 

3.06 0.97 A 

8 Added-sugar diet does not add any nourishment to the 
body. 

2.46 1.1 LA 

9 One teaspoon of granulated sugar is equal to four grams 
and sixteen kilocalories. 

2.43 1.1 LA 

10 Honey is not a proper alternative to sugar 2.39 1.2 LA 
11 Fruit drink contains added-sugar while fruit juice does not 2.38 1.1 LA 

12 One cube of sugar is equal to 4 grams or 16 kilocalories of  
Energy 

2.27 1.0 LA 
 

13 Federal Ministry of Health has recommended a decrease in 
consumption of sugar and foods high in sugar content. 

2.23 1.2 LA 

14 World Health Organisation recommended an intake of        
added-sugar diets to be less than 10% of total daily energy 
intake. 

2.15 1.1 LA 

15 American Heart Association recommended a dietary limit 
per day of five teaspoon of added-sugar for an adult 
woman. 

2.05 
 
 

1.0 
 
 

LA 
 
 

Grand Mean 2.78 1.0 A 

   = Mean, SD = Standard Deviation, HA=Highly Aware, A= Aware, LA= Less Aware, NA=Not 
Aware. 

 
Table 1 shows that undergraduates are 
aware about added-sugar diets with a 

grand mean score of (  = 2.78, SD = 1.0). 
However, they are highly aware about 
readings of food label on packaged foods 
with a Mean of (  =3.54, SD = 0.9); and 
also knowing the impact of excess sugar 
piled up in the body at old age with a 

Mean (  = 3.65, SD = 0.8). They are also 
aware about added-sugar as reflected in 
items 3 to 7 in Table 1. However, 
respondents were less aware about 
added-sugar diets as also reflected in 
items 8 to 15 in Table 1. 
 
Hypothesis One (H01) 
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Table 2: t-test Analysis on Nutrition Related Issues Awareness of Added-sugar 
Intake of Undergraduates by Gender 

Group N    SD df t-Cal P-value Decision 

Males 128 39.98 6.10     
    373 -4.38 .00 Sig 
Females 247 43.68 5.44     

Total 375 83.66 11.54     

   = Mean; SD = Standard Deviation; t-critical = 1.96; t-cal = t- calculated value; df = Degrees of 
freedom; Sig = Significant at 0.05 level; Sig. = significant. 
 

 Table 2 shows the null hypothesis of no 
significant difference on the level of 
nutrition related issues awareness of 
young adults by gender. It shows t-test 
analysis value which resulted of -4.38, p < 
.05. Based on this result, the null 
hypothesis was rejected. Hence there is a 
significant difference in nutrition related 

issues awareness based on their gender. 
A closer look at their Mean difference in 
Table 2 indicates that females are more 
aware about nutrition related issues of 
added-sugar diet than males (  = 43.68, 
SD = 5.44). 

 
Table 3: Mean Responses on Perceived Health Challenges associated with 

Consumption of Added-sugar in the diet of Undergraduates in Imo State (n = 
375).  

S/N    Health challenges of added-sugar    SD Decision 

1 A visit to the dentist is a sign for dental problem 3.02 1.1 Aware 
2 Removal of tooth/teeth is associated with added-sugar intake  2.72 1.1 Aware 
3 Filling of tooth/teeth is caused by added-sugar intake 2.69 1.1 Aware 
4 Frequent urination is a sign of excess sugar in the blood 3.00 1.1 Aware 
5 Feeling  thirst often is associated with high sugar in the blood  2.73 1.1 Aware 
6 Increase in weight is due to high sugar consumption. 2.71 1.0 Aware 
7 High sugar level in my blood causes diabetes. 1.87 1.1 L. Aware 
8 Diabetics and related challenges from added-sugar intake 1.87 1.1 L. Aware 
9 Overweight/obesity is associated with added-sugar intake.  2.42 1.2 L. Aware 
10 Heart disease is the consequences of added-sugar intake. 1.75 1.0 L. Aware 

 Grand Mean 2.50 1.1 Aware 

   = Mean, SD = Standard Deviation, HA=Highly Aware, A= Aware, LA= Less Aware, NA=Not 
Aware. 

 
Table 3  shows that the respondents are 
aware of the health challenges as 
reflected in items 1-6 which are 
specifically: a visit to the dentist is a sign 
for teething problem (   = 3.02, SD = 1.1), 
removal of tooth/teeth (  = 2.72, SD = 
1.1), filling of tooth/teeth (  = 2.69, SD = 
1.1), frequent urination (  = 3.00, SD = 
1.1), feeling of thirst often (  = 2.73, SD = 
1.1) and increase in weight due to sugar 

consumption (  = 2.71SD = 1.0). The 
respondents on the other hand, are less 
aware about items 7-10 which are: high 
sugar level in the blood (  = 1.87, SD = 
1.1), diagnosed by the doctor for diabetics 
(   = 1.87, SD = 1.1), difficulty in walking 
because of body weight (  = 2.42, SD = 
1.2) and heart disease (   = 1.75, SD = 1.0) 
are all signs of added-sugar consumption 
in the body.   
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 Hypothesis Two (H02) 

 
Table 4: t-test Analysis of Undergraduates Mean Response on Health Challenges 

Associated with Consumption of Added-sugar in the Diet by Gender. 
Group N    SD Df t-Cal P-value Decision 

Males 128 24.78 9.55     
    373 -3.91 5.423 Not Sig 
Females 247 24.81 11.16     

Total 375 49.59 20.71     

X = Mean; SD = Standard Deviation; t-critical = 1.96; t-cal = t- calculated value; df = Degrees of 
freedom; Sig = Significant at 0.05 level; Sig. = significant. 

 
Table 4 shows data analysis on HO2 on 
perceived health challenges associated 
with the consumption of added-sugar in 
the diet by gender of undergraduates. 
The Table shows t-test analysis value of -
3.91, p > .05. Based on this result, the null 
hypothesis was retained. Hence, there is 
no significant difference in their 
perception of health challenges 
associated with consumption of added-
sugar in the diet based on their gender.  
 
Discussion of Findings 
Findings based on research objective one 
revealed that undergraduates generally 
are aware about added-sugar diets. 
Similarly, findings based on gender 
difference from hypothesis one tested, 
indicates that females are significantly 
aware of the nutrition and health related 
issues of added-sugar diet than their 
male counterpart in the area of study. 
This is similar to findings from Folasire, 
Folasire and Chikezie (2016) that females 
are more aware about added-sugar diet 
than the males. This is also contrary to 
Park et al, (2012), and Ukegbu et al (2017) 
that boys consume more sweetened 
beverages than girls due to their high 
energy intake for metabolic activities. For 
this reason, it is expected that males 
would be more aware about sugar-added 
diets than their female counterpart. These 
undergraduates are specifically aware 

that added-sugar is not naturally found 
in food but is added by the manufacturer 
or consumer. They are aware that the 
quantity of sweetener used in foods need 
to be considered before purchasing it; 
and that frequent consumption of added-
sugar could lead to overweight and tooth 
decay. Young adults were also aware that 
added-sugar is table sugar 
confectioneries, soft drinks and fruit 
drinks; which revealed that a large 
proportion of the undergraduate students 
in the two tertiary institutions in Imo 
state are adequately aware of the health 
hazard caused by excess sugar in old age 
and the need to read the food label of 
packaged foods before consuming them. 
Researchers like Ahmadi, Torkamani, 
Sohrabi and Ghahremani (2013) found 
out that the highest use of food label by 
women was to check the calorie content 
of foods. Also, the findings from a study 
by Prada, Saraiva, Garrido, Rodrigues 
and Lopes (2020) revealed that 
participants regard information about 
sugar content and reported that sugar is 
the item in the nutrition panel they attend 
to more frequently. They also considered 
sugar content as the most important item 
to attend to in order to stay healthy. This 
observation is similar to the reports of 
Fadupin, Ogunkunle and Gabriel (2014) 
which indicates that undergraduates in 
Nigerian institution are adequately aware 
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of the health implications of excessive 
intake of sugar sweetened beverages. It is 
however, alarming that a large 
percentage of the undergraduates were 
less aware about the recommendations 
from World Health Organisation (WHO) 
(2018), Federal Ministry of Health (2014) 
and American Heart Association (AHA) 
(2013) about added-sugar consumption. 
This also converges with the results of 
Murad (2017) where over half of the 
respondents stated that they were 
unaware of the AHA and WHO added-
sugar recommendations. Also supporting 
the findings above, most participants in 
the research by Prada, Saraiva, Garrido, 
Rodrigues and Lopes (2020) reported 
about not being aware or not 
remembering the WHO guidelines, and 
only about one-fourth of the sample 
provided an accurate estimate of the 
maximum free sugar intake 
recommended. This implies that 
undergraduates’ are not aware of the 
quantity of added-sugar that is enough 
for their daily consumption. This could 
lead to excess consumption of added-
sugar without knowing that they have 
exceeded their daily limit, which has 
implications on their health status. 

The findings based on perceived 
challenges revealed that many of the 
respondents were aware of the health 
challenges as peculiar to their responses. 
They are aware of a visit to a dentist for 
teething problem, removal of tooth/teeth, 
filling of tooth/teeth, frequent urination, 
feeling of thirst often and increase in 
weight are due to added-sugar 
consumption. These are actually signs of 
added-sugar related problems. These 
findings converges with Ruff, et al  
(2014); WHO (2015) and Folasire, 
Folasire, Chikezie (2016) as well as Poe 
(2018) that added-sugar foods were 

responsible for dental caries and obesity 
among New York student, youths as well 
as undergraduates of University of 
Ibadan. Exceeding the 10% total daily 
energy intake could have direct 
consequences on human health 
considering the fact that undergraduates 
were not aware of the recommended 
intake of sugar in foods. Supporting the 
finding, Ukegbu et al (2017) discovered 
that unhealthy snack foods was 
significantly higher only among obesed 
participants compared to their normal 
weight counterparts. However, some 
respondents are less aware that having 
high sugar in their blood, diagnosis for 
diabetes, difficulty in walking and also 
heart disease are signs of added-sugar 
intake. These challenges might not have 
been noticed by the respondents since it 
has to do with pathological analysis in 
the laboratory and technical findings by 
the doctors. One can only testify to what 
they are aware of. They might likely not 
be aware of these challenges which could 
come up later in life as a result of excess 
or frequent consumption of added-sugar 
diet. This could also be that such health 
conditions hardly manifest at a young 
age but usually comes up over time at old 
age. If the undergraduates continue with 
excess added-sugar consumption, they 
might likely suffer from these health 
challenges in future. Perceptions of 
respondents based on findings, indicates 
that gender does not matter as far as the 
challenges associated with added-sugar 
diet are concerned among education 
undergraduates of Imo State University 
and Alvan Ikoku College of Education, 
Owerri Imo State Nigeria.  
 
Conclusion   
This study was carried out to investigate 
the awareness of nutrition and health 
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related issues about added-sugar diets 
among young adults with a focus on 
undergraduates in two tertiary 
institutions in Imo State Nigeria. These 
undergraduates are generally aware of 
the nutrition and health related issues of 
added-sugar in the diet with females 
showing higher awareness. They are 
aware of the quantity to be taken as well 
as the implications of taking such foods 
based on some perceived challenges 
irrespective of their gender. Such health 
challenges ranges from: dental caries, 
frequent urination, feeling of thirst and 
increase in weight. Even though they 
know the health implications of 
consuming excess added sugar diets, they 
do not know what quantity is excess and 
what quantity is not. These 
measurements are stipulated in the 
World Health Organisation and 
American Heart Association 
recommended guidelines and these 
young adults are less aware about them. 

This has implications for curriculum 
intervention through effective teaching of 
nutritional education and creating 
awareness through the use of social 
media, seminars, conferences and so on 
about added-sugar diet consumption.  
 
Recommendations  
Based on the findings of the study, the 
following recommendations were made; 
1. Undergraduates in tertiary 

institutions should be exposed to 
mandatory workshops and seminars 
through the school authority and in 
collaboration with Ministry of Health 
to create awareness platform to 
educate youths on the implications of 
consuming added- sugar products. 

2. Government should establish policies 
that regulates and address the 
production of foods with added-

sugar diet to regulate the quantity of 
added-sugar used in producing 
commercial foods to serve as a control 
measure. 

3. Manufacturers of foods should 
endeavour to state clearly the calorie 
content of foods that are produced by 
including the right proportion on the 
food label for awareness. 

4. Undergraduates could serve as 
veritable tools in the campaign 
against excess added-sugar 
consumption among their age group 
in order to educate others. 

5. Parents and family members should 
get involved with inculcating the 
right food habits into their children 
before they leave home to tertiary 
institution. This could involve 
limiting the quantity of sugary foods 
children are exposed to as they grow 
older.  

6. Tertiary institutions should open 
catering services where 
undergraduates could have access to 
more healthy and affordable meals 
and preferably organized by food and 
nutrition unit of Home Economics 
department. 
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