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Abstract: Information is scarce about dietary habits and nutritional status in adolescents in Ekpoma, Nigeria. This is partly
because of this age group’s reputation for capriciousness and also because health services/research in developing countries
tend to focus more on pre-school children and pregnant women. This study aimed to optimize the health needs of Nigerian
adolescents by determining the dietary habits and the nutritional status of adolescents using anthropometry. The cross-sectional
descriptive study engaged 400 adolescents aged 10 - 19 years in four secondary schools in Ekpoma using a semi-structured
questionnaire for data collection. Height (m?) and weight (kg) were measured and body mass index (BMI) was computed to
assess underweight, normal weight, over-weight or obesity. SPSS was used to analyse data. Important factors affecting dietary
habits include parental influence (87%), taste of food (71%), mass media reports (61%) and culture (55%). Percentages of
underweight, normal weight, overweight, and obese adolescents were 24%, 72%, 3% and 1%, respectively. There was
significant association between BMI and monthly household income, p<0.002. There were no significant gender differences. In
contrast to the rising prevalence of obesity worldwide, this study has demonstrated that under-nutrition is a challenge in this
environment. Intensified nutritional education, provision of adequate healthy diets and motivational strategies are imperatives
to prevent malnutrition and its related health consequences in this adolescent population — tomorrow’s adults.
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infection and chronic diseases [3]. Thus, health services
particularly in developing countries tend to focus more on
pre-school age children and pregnant women to the detriment
of the health needs of adolescents [2-3].

According to the World Health Organization (WHO), an
adolescent is a person between 10-19 years of age and the
world adolescent population is about 1.2 billion, indicating
that one in every five people in the world is an adolescent,
with 85% of them living in developing countries [4]. It is
known that the period of adolescence is critical as it
encapsulates the window of time when the body is
metamorphosing from childhood to adulthood. Hence

1. Introduction

There is paucity of information as regards dietary habits
and nutritional status of adolescents in Ekpoma, Edo State of
Nigeria, partly because of this age-group’s reputation for
capriciousness [1]. Also, for a number of years in Nigeria,
the health of adolescents has not been a major concern and
hence research in this group has been limited because the
adolescents are observed to be less susceptible to disease and
suffer from fewer life-threatening ailments than children and
the elderly [2]. In fact, adolescence is generally described as
a period of relatively good health with low prevalence of
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adequate nutrient intake during this period is a desideratum
as growing evidence indicates a complex interplay between
nutrition and health. In fact, research has shown that the
primary causes of chronic diseases are influenced by diet [4-
6].

The dramatic increase in energy and nutrient requirements
coincides with other factors that may affect adolescents’
dietary choices and nutrient intake and thus nutritional status
[5-8]. These factors, such as the quest for independence and
acceptance by peer group (peer pressure), increase mobility,
greater time spent at school and/or work activities as well as
preoccupation with self-image, contribute to the erratic and
unhealthy eating behaviour characteristic of adolescents [9-
11].

Adolescents may skip meals because of irregular schedules.

Breakfast and lunch are the meals most often missed but
social, school and work activities can cause meals to be
missed as well [2, 4]. Skipping breakfast is a decision that
adolescents frequently make and healthy eating is often a low
priority or it is totally jettisoned [9-10]. Skipped meals and
fewer family meals result in lower intake of nutrients and
other food groups (fruits, vegetables and dairy). In focus
groups, adolescents associate eating healthy foods with
eating family meals and identify parents as having important
influences on their dietary habits [12].

Eating habits formed during adolescence can persist into
adulthood and can prevent or delay onset of some diseases in
future [14]. Hence, adolescents are ideal target for nutrition
education, more so as they are known to be curious and open
to new ideas [4, 6-9]. In various countries including Nigeria,
limited access to healthy and nutritious foods and the appeal
of fast food restaurants have been identified as impediments
to adolescents’ healthy eating [15-16]. According to WHO,
the ultimate intention of nutritional assessment is to improve
human health [1, 17]. Adolescents who have been found to
have a nutrition-related health challenge or who consume
poor quality diets will require in-depth nutritional assessment
in order to uncover dietary habits that require modification.
Consequently, most appropriate nutritional intervention and
the level of motivation to effect the desired change are to be
prudently pursued and utilized [17-19].

It is now well established that on a large scale, body mass
index (BMI) is the simplest and cheapest way to objectively
classify individuals as either underweight, normal weight,
overweight or obese. It is a measure of relative weight with
reference to the person’s height [20-22].

Hence two people can have the same weight but different
BMIs because of differences in their height. BMI is defined
as weight in kilogram (kg) divided by the square of the
person’s height in metres (m?) [2-3]. People at the extremes
of the BMI classification are said to be at increased health
risk. For the severely underweight persons, it calls for proper
assessment of the cause of the weight loss. Among possible
causes are chronic severe malnutrition, malabsorption
syndrome, anorexia nervosa, poorly managed HIV/AIDS,
tuberculosis and malignant disease. On the obese and
morbidly obese scale, factors such as genetic environment

and poor lifestyle choices including overeating, and not
exercising are to be considered [3, 15, 20].Thus, to optimize
the health needs of adolescents in Ekpoma, Nigeria, we
assessed their dietary habits and nutritional status.

2. Materials and Methods
2.1. Study Setting

The study was carried out in Ekpoma, a semi-urban
community and the headquarters of Esan West Local
Government Area in Edo State of Nigeria. It has a population
of about 130,000 people.

2.2. Inclusion and Exclusion Criteria

Those who were eligible for inclusion into this descriptive
cross-sectional study were a cohort of 400 adolescent boys
and girls aged 10-19 years drawn from 4 Secondary Schools
in Ekpoma (Mousco Comprehensive Secondary School,
Bonahis Secondary School, Zanna Royal Academy and
Ujoelen Grammar School). Students whose ages could not be
ascertained, those outside the age bracket of 10-19 years and
those who did not give their consent, were excluded.

2.3. Sample Size

Sample size was estimated using the Leslie Kish formula
[23] for cross-sectional surveys.

z2pq
N="3z

Where N= Required sample size

Z= Confidence level at 95% (standard value is set at 1.96).

P=Proportion of persons estimated to have a particular
characteristic in previous studies.

q=1-p

d= degree of accuracy or margin of error (standard value is
set at 0.05).

Since no previous study has been done in this area, we use
a P value of 50%. Therefore, calculating the minimum
estimated sample size N gives:

_ 1.962x0.5x0.5
h 0.052

N=384.16

Therefore, the minimum sample size was 384. Hence a
sample size of 400 was used.”

2.4. Sampling Technique

A multistage sampling technique was used:

One arm of each class (junior and senior) was selected
through simple random sampling technique by balloting.
Using the class register as the sampling frame, the required
number of students from each class (20 students) was
selected by simple random sampling using a table of random
numbers.
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2.5. Measurement of Height

A staff, calibrated in meters, was used to measure height
with each adolescent standing erect with head straight, legs
put together, with both back and heels touching the wall.

2.6. Measurement of Weight

A standard beam balance (Hackman, UK) calibrated in
kilogram was used to measure the weight of respondents with
their shoes taken off and their eyes fixed straight ahead and
their weight measured and recorded to the nearest whole
number in kilogram.

2.7. Calculation of BMI

The BMI was calculated from the height and weight using
the standard formula [BMI=Weight (kg)/Height (m”)] and
compared with the WHO BMI criteria to classify them into
underweight, normal weight, overweight and obese.

2.8. Data Collection

Data capture instrument was a self-administered questionnaire
that was developed in English and explained in simple terms to
the respondents for easy understanding. It was designed based
on the specific aims and objectives of the survey. Some of the
questions required a simple answer of Yes or No (close ended)
while others had answers that were self-explanatory. The

respondents were guided as they filled the questionnaires which
sought information on socio-demographic characteristics, factors
that might affect adolescent food choices, risk factors for obesity,
and nutritional status of adolescents. The questionnaire was
pretested on adolescents from Bishop Ajayi Crowther Memorial
College, Ekpoma to ascertain its construct validity and
anthropometric reliability.

2.9. Ethical Approval

Ethical clearance was obtained from the Ethics Committee
at the Ambrose Alli University College of Medicine, Ekpoma.
All respondents gave their informed consent before
participation in the survey.

2.10. Data Analysis

Data were analysed using the Statistical Package for Social
Sciences (SPSS) version 17 to generate rates, percentages
and proportions. Confidence interval was 95%. The chi
square of the Graph Prism software was used to test for
statistical significance set as 0.05.

3. Results

From the 430 questionnaires distributed, 406 were
retrieved. However, 6 were not satisfactorily completed and
so were rejected, leaving 400 for the survey.

Table 1. Sociodemographic characteristics of respondents.

Sociodemographic characteristic Frequency (n=400) Percent (%)
Age (Years)

10-14 196 49.0
15-19 204 51.0%
Sex 239 59.8*
Male

Female 161 40.2
Class

JSS2 80 20.0
JSS3 80 20.0
SS1 80 20.0
SS2 80 20.0
SS3 80 20.0
Father’s/Guardian’s occupation

Civil servant 115 28.8
Trader 97 24.2
Peasant farmer 48 12.0
Student 12 3.0
Unemployed 8 2.0
Father’s/Guardian’s level of education

No formal education 53 13.3
Primary 74 18.5
Secondary 132 33.0
Tertiary 141 353
Mother’s occupation

Civil servant 121 30.2
Trader 132 33.0
Peasant farmer 38 9.5
Student 7 1.8
Unemployed 29 72
Others 73 18.2
Mother’s level of education

No formal education 64 16.0
Primary 59 14.8
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Sociodemographic characteristic Frequency (n=400) Percent (%)
Secondary 158 39.5%
Tertiary 119 29.8%*
Average income of your household (Naira)

<20000 monthly 80 20.0
20000-40000 monthly 86 21.5
40000-60000 monthly 91 22.8
60000-80000 monthly 87 21.8
>100000 monthly 56 14.0

*Higher % sociodemographic characteristics.

Table 1 shows the sociodemographic characteristics of
respondents. Majority of respondents [204(51%)], fell within
the age range of 15-19 years. There were more males
[239(59.8%)] than females [161(40.2%)]. Respondents were
evenly distributed among the schools and in all the classes. It
is remarkable that fathers/guardians were mainly civil
servants [115(28.8%)] with 8(2.0%) unemployed. They had

predominantly tertiary level of education [141(35.2%)].
However, mother’s occupation was mainly trading
[132(33%)] but peasant farmers accounted for [38(9.5%)]
while mothers who were students represented 7(1.8%).
Mothers [158(39.5%)] had predominantly secondary level of
education. Fifty six households (14.0%) earned a monthly
income that was above one hundred thousand Naira.

Table 2. Determinants of dietary choices amongst adolescents.

Determinants Frequency (n=400) Percent (%)
Taking meals to school

No 208 52.0%
Yes 192 48.0
Food allergies

No 236 59.0*
Yes 151 37.8
Not sure 13 32
Consumption of food to which allergy is developed

No 111 73.5
Yes 40 26.5
Nutritional information and advertisements in the mass media

No 153 38.2
Yes 247 61.8%*
Food taboo

No 198 49.5
Yes 202 50.5%
Food choices based on taste

No 115 28.2%
Yes 285 71.2*
Culture

No 177 442
Yes 223 55.8*

*Higher % determinants.

Majority [208(52%)], of respondents did not take meals to
school while 192(48%) did (Table 2). Food allergy was
observed amongst 151(37.8%) respondents, however
236(59%) were not allergic. Among the respondents who
experienced allergy to foods, most of them [111(73.5%)] no
longer consumed such foods whereas 40(26.5%) still did.
Majority [247(61.8%)], attested to the fact that nutritional
information and advertisements in the mass media (television,
radio, newspapers, internet) affected their food choices,
whereas 153(38.2%) held opposite view. Food taboos
influenced choice of food in about half of the respondents
[202(50.5%)], as opposed to 198(49.5%) who did not have
any such inhibitions. Culture was also observed to be a major
determinant of food choices amongst respondents as
223(55.8%) were of the opinion that culture affected their
food choices but 117(44.2%) were of contrary opinion.

Table 3. Determinants of dietary choices amongst adolescents who take
meals to school.

Diet determinants Frequency (n=192) Percent (%)
Father 23 12.0

Mother 144 75.0*
Brother 6 3.1

Sister 8 42

Uncle 2 1.0

Aunty 0 0

Others 9 4.7

*Mothers were mostly responsible for food choices.

From Table 3, it is observed that amongst respondents who
took meals to school, mothers [144(75%)] were the major
determinants of the type of food taken while fathers (23),
sisters (8) and brother (6) constituted 12.0%, 4.2% and 3.1%,
respectively.
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Table 4. Adolescents’ dietary habits.

Variable Frequency (n=400)  Percent (%)
Number of meals per day

Once 2 0.5
Twice 121 30.2
Thrice 271 69.2%*
Others 0 0
Skip breakfast

No 243 60.7*
Yes 157 39.2
Eating in-between meals

No 163 40.7
Yes 237 59.2%
Reasons for skipping breakfast

I don’t want to be late for school 66 42.0
I don’t want to be fat 26 16.7
I don’t want to be tired 0 0
Fasting and praying 1 0.6
No appetite 17 10.8
No reason 21 13.4
Frequency of eating junk

Never 66 16.5
1-2 times 146 36.5
3-5 times 119 29.8
6-10 times 33 8.2
>10 times 29 72

i don’t know 7 1.8

*Higher % determinants.

Table 4 displays the dietary habits of respondents.

daily. A good number [243(60.7%)], claimed not to skip
breakfast whereas 157(39.2%) did. Possible reasons for
skipping breakfast by subjects included not wanting to be late
for school [66(42.0%)], dislike for obesity [26(16.7%)], no
appetite [17(10.8%)] and prayer and fasting [1(0.6%)].
However, 21(13.4%) gave no reason. Many [237(59.2%)]
responded positively to eating in-between meals. Most
respondents ate junk foods like fried fast foods, carbonated
beverages, sweets, chocolates, doughnuts, ice cream etc.
many times a month: 146(36.5%) ate junks 1-2times,
119(29.8%) ate junks 3-5times and 29(7.2%) ate junk more
than 10 times.

Table 5. Body mass index of subjects.

Frequency (n=400) Percent (%)

Body mass index (kg/m?)

<18 96 24.0
18.0-24.9 288 72.0*
25-29.9 12 3.0
>30 4 1.0
*Normal BMI.

The BMI of most respondents [288(72%)] was observed to
lie between the range of 18.0-29.9kg/m” while 96(24%),
12(3%) and 4(1%) had BMIs of <18, 25-29.9 and >30,
respectively (Table 5).

Majority of respondents ate more than once in a day as
121(30.2%) ate twice in a day and 277(69.2%) ate thrice

Table 6. Relationship between sociodemographic characteristics of respondents and body mass index.

Body mass index (kg/m’)

<18 (underweight)

18.0-24.9 (Normal weight) 25-29.9 (Overweight) >30(Obesity) Significance

N (%) N (%) n (%) n (%) Test
Age in years
Early adolescents (10-14) 53 (27.0) 137 (69.9) 5 (2.6) 1 (0.5) x2=3.708
Late adolescents (15-19) 43 (21.1) 151 (74.0) 7 3.4) 3 (1.5) df=3, p=0.447>0.05
Male 54 (122.6) 174 (72.0) 8 3.3) 3 (1.3) df=3 p=0.432>0.05
Female 42 (26.1) 114 (70.8) 4 2.5) 1 (0.6) df=3, p=0.647>0.05
Class
JSS2 37 (46.2) 40 (50.0) 2 2.5) 1 (1.2)* 2=41.076
JSS3 12 (15.0) 65 (81.2) 3 (3.8) 0 (0) df=12 p=0.000<0.05
SS1 11 (13.8) 66 (82.5) 2 2.5) 1 (1.2)
SS2 15 (18.8) 63 (78.8) 0 0) 2 2.5)
SS3 21 (26.2) 54 (67.5) 5 (6.2) 0 (0)
Father’s/Guardian’s level of
education
No formal education 20 (38.5) 33 (63.5) 0 (0) 0 (0) x2=18.305
Primary 20 (27.0) 53 (71.6) 1 (1.4) 0 (0) df=9, p=0.306>0.05
Secondary 28 (21.2) 98 (74.2) 4 (3.0) 2 (1.5)
Tertiary 28 (19.8) 104 (73.8) 7 (5.0) 2 (1.4)
Father’s/Guardian’s occupation
Civil servant 15 (13.0) 91 (79.1) 7 6.1) 2 (1.7) x2=30.631
Trader 25 (25.8) 67 (69.1) 4 4.1) 1 (1.0) df=15, p=0.165>0.05
Peasant farmer 17 (35.4) 30 (62.5) 0 0) 1 (2.1)
Student 4 (33.3) 8 (66.7) 0 (0) 0 (0)
Unemployed 3 (37.5) 5 (62.5) 0 (0) 0 (0)
Others 32 (26.7) 87 (72.5) 1 (0.8) 0 (0)
Mother’s level of education
No formal education 21 (32.8) 43 (67.2) 0 (0) 0 (0) x2=21.093
Primary 19 (32.2) 38 (64.4) 1 (1.7) 1 (1.7) df=9, p=0.175>0.05
Secondary 39 (24.7) 114 (72.2) 4 2.5) 1 (0.6)
Tertiary 17 (14.2) 93 (78.2) 7 (5.9) 2 (1.7)

Mother’s occupation
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<18 (underweight)

18.0-24.9 (Normal weight) 25-29.9 (Overweight)

>30(Obesity) Significance

: 2
Body mass index (kg/m"~) N (%) N (%) n %) n (%) Test

Civil servant 17 (14.0) 96 (79.3) 7 (5.8) 1 (0.8) x2=26.543

Trader 41 31.1) 85 (64.4) 4 (3.0) 2 (1.5) df=15 p=0.149>0.05
Peasant farmer 14 (36.8) 22 (57.9) 1 (2.6) 1 2.6)

Student 1 (14.3) 6 (85.7) 0 0) 0 0)

Unemployed 4 (13.8) 25 (86.2) 0 ) 0 )

Others 19 (26.0) 54 (74.0) 0 0) 0 )

Average income of household

<20000 monthly 30 (37.5) 48 (60.0) 1 (1.2) 1 (1.2)* x2=43.148
20000-40000 monthly 24 (27.9) 60 (69.8) 1 (1.2) 1 (1.2) df=12, p=0.002<0.05
40000-60000 monthly 16 (17.6) 70 (76.9) 4 4.4) 1 (1.1)

60000-80000 monthly 22 (25.2) 64 (73.6) 0 0) 1 (1.1)

>100000 monthly 4 (7.1) 46 (82.1) 6 (10.7) 0 (0)

*Significant relationship between BMI and classes as well as household average income.

From Table 6, a higher proportion [53(27.0%)] of early
adolescents was underweight compared to the underweight
late adolescents [43(2.1%)]. However, more late adolescents
151(74.0%) were of normal weight and overweight 7(3.4%)
as compared to the early adolescents with 137(69.9%)
normal weight and 5(2.6%) overweight, respectively. There
was no statistical significant association between the age and
BMI of respondents.

Fifty four (122.6%) male respondents were underweight,
while 174(72%) had normal weight, 8(3.3%) were
overweight and 3(1.3%) were obese compared to the females
who had 42(26.1%), 114(70.8%), 4(2.5%) and 1(0.6%)
underweight, normal weight, overweight and obesity,
respectively. There was no significant association between
sex and BMI.

Amongst the respondents in JSS2, 37(46.2%) were
underweight, 40(50.0%) had normal weight, 2(2.5%) were
overweight and 1(1.2%) was obese compared to the other
classes. There was a statistical significant difference between
the classes and BMI.

Amongst respondents who had fathers/guardians with
tertiary level of education, 28(19.8%) were underweight,
104(73.8%) had normal weight, 7(5.0%) were overweight
and 2(1.4%) were obese compared with the others with no
formal education, primary education and secondary
education. There was no statistical significant association
between the father’s/guardian’s level of education and BMI.

Amongst respondents whose fathers/guardians were
traders, 25(25.8%) were underweight, 67(69.1%) had normal
weight, 4(4.1%) were overweight and 1(1.0%) was obese
compared to the others. Of note, respondents whose
fathers/guardians were civil servants were found to have the
highest number of adolescents with normal weight 91(79.1%)
although there was no statistical significant association
between the father’s/guardian’s occupation and BMI.

A higher proportion of respondents  whose
mothers/guardians had secondary level of education were
found to be of normal weight 114(72.2%), whereas those
with no formal education had the lowest number of
adolescents [43(10.8%)] that fell within normal weight. Also,
mothers/guardians with tertiary level of education were
found to have respondents with the highest number of
overweight 7(5.95) and obese 2(1.7%) compared to those

with no formal education who had neither overweight nor
obese respondents. There was no statistical significant
difference between the mother’s/guardian’s level of
education and BMI.

Amongst respondents whose mothers were peasant farmers,
14(36.8%) were underweight, 22(57.9%) had normal weight,
1(2.6%) was overweight and 1(2.6%) was obese compared to
other mothers’ occupations. There was no statistical
significant association between the mother’s occupation and
BML

Respondents whose average household income fell
between 20,000 and 40,000 Naira had 24(27.9%)
underweight, 60(69.7%) normal weight, 1(1.2%) was
overweight and 1(1.6%) was obese. Respondents whose
average household income was more than 100,000 Naira per
month had the highest number of overweight adolescents
6(10.7%) compared to those whose families earned less than
20,000 thousand Naira monthly. There was a statistical
significant difference between the average income of each
household and BMI.

4. Discussion

The more males in this survey may not be unconnected
with the gender bias in some Nigerian communities and
cultures that place more emphasis on male child education
and health [24-26].

Accordingly, respondents’ mothers who had no formal
education and those who receive primary level education
were 16.0% and 14.8%, respectively. This is a sorry state of
affairs because substandard education is correlated with poor
health outcomes for women and by extension, their children
[24]. Girl child education must be a priority because of its
impact on all aspects of human development. To justify the
foregoing, out of 192 respondents who took food to school,
respondents’ mothers were the major determinants of the
type of food taken to school. Interestingly too, a higher
proportion of respondents whose mothers/guardians had
secondary education were found to be normal weight
whereas those with no formal education had the lowest
number of normal weight respondents, although the
association with BMI was not statistically significant.

The relatively high percentage (24.0%) of underweight
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respondents (as shown by the BMI), has demonstrated that
malnutrition, especially undernutrition, is a serious challenge
in this semi-urban university community. This percentage
may be higher in other surrounding rural/semi-urban districts
burdened by high unemployment, insecurity, poverty and
other deprivations. For example, in their study in Makurdi,
Nigeria, Une and Soumay [27] found the prevalence rate of
undernutrition to be 50.66% in school children and schools
located in the slums part recorded the highest rate. In the
same vein, Ojofeitimi et al [28], who studied adolescents in
Olorunda Local Government Area of Osun State, Nigeria,
found 42% were underweight using the BMI.

From this survey, possible causes of this undernutrition
may be multiple. The average monthly household income of
respondents, which was relatively low compared to
developed societies, was significantly associated with BMI.
Cultural practices and food taboos influenced the dietary
habits of 55.8% and 50.5% of respondents, respectively.
Tellingly, unhealthy cultural beliefs and practices cum food
taboos have been reported to have negative impact on the
health of Nigerian communities. Most tabooed food items,
including those rich in proteins, calories, vitamins and
minerals, work against the most vulnerable members of the
society, particularly pregnant women and children [29-31].
Similarly, food allergy, meal skipping, junk food eating,
dieting particularly by females because of weight concerns,
poor quality and unsatisfactory taste of family meals as well
as alluring mass media advertisement, have contributed their
bit to this disturbing undernutrition phenomenon [3-4, 8-11,
13-16, 32].

5. Conclusion

Abundant evidence indicates a complex interplay between
nutrition and health. The period of adolescence is the most
challenging in human development as it involves both
important physical and psychological changes that may
influence not only their future health but also the risk of
developing major chronic diseases in adulthood if adequate
nutrition is not received.

In contrast to the rising prevalence of obesity worldwide,
this survey has demonstrated that malnutrition, especially
undernutrition, is a challenge in this environment. The
monthly income of Nigerian workers should be increased to
enable each household feed adequately. Intensified nutrition
education, provision of adequate/healthy diets as well as
motivational strategies are imperatives to control and prevent
malnutrition and its related health consequences in this
adolescent population-tomorrows adults.
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