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Abstract: This study was carried out to find out the consumption of iron-rich foods by teenage students and to
know their nutritional status. A total of 120 students were randomly selected from four secondary (2 private and
2 government) schools, i.e. 30 students from each school. A structured questionnaire was used to obtain data
from the students. Anthropometric measurements of the students were taken using the standard techniques
described by World Health Organization “%. Weights were recorded to the nearest 0.1kg using a standard
bathroom scale; and their height were measured to the nearest 0.1cm with the use of a standard tape rule. The
result revealed that 41.7% (50) of the respondents were males, 58.3% (70) were females. The result also showed
that 94.2% of the respondents were in good health, 23.3% had some knowledge about anaemia; 5% had taken
blood transfusion, 67.5% usually take iron supplements while 32.5% do not. The anthropometric parameter
showed that 26.7% of the respondents were underweight, 65% had normal weight and 8.3% were overweight in
private schools; while 53.3% were underweight, 41.7% had normal weight and 5% were overweight for the
government schools. It was observed that many of the students (53.3%) from the government schools had lower
BMI, compared to that of students (26.7%) from the private schools; which implies that the students from the
private secondary schools are better nourished than those from the government schools. As regarding iron-rich
foods, 31.7% of the respondents eat vegetables (3.8mg/100g) three times daily, 23.3% eat meat (3.1mg/100g)
thrice daily, and 15.8% eat legumes (5.0mg/100g) thrice daily. Generally, we conclude that their diet is
adequate in iron nutrient; being that they consume vegetables, fish, meat, cereals and legumes several times per
day. We recommend that they take more meat, fish and poultry (chicken) because the body absorbs the most
iron from these foods, and prevents the incidence of anaemia.
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I.  Introduction

Iron is an essential micronutrient because it plays a vital role in oxygen transport, oxidative
metabolism, cellular proliferation and many other physiological processes and it is a redox metal and
participates in most of the reversible one-electron oxidation-reduction reactions by switching between the two
oxidation states, ferrous and ferric . This redox activity of iron can produce free radicals responsible for cell
signaling processes and iron mediated toxicity. Iron is also an essential mineral for all known pathogens,
because of which may have developed complex mechanism for iron acquisition and proliferation in an iron
restricted environment “Y. The human body has therefore developed intricate but exquisitely controlled
mechanism to absorb, transport and store iron, thus ensuring a ready supply for cellular growth and functions,
but limiting its participation in reactions that produce free radicals and availability to invading pathogens .

However, anaemia is wide spread inspite of diversity in food habits, particularly in the consumption of
cereals and such tight metabolic regulation ®®. The casualty between poor dietary iron density, bicavailability
and high prevalence of anaemia in our population has not been well established as anaemia has a multi-factorial
aetiology ", Iron deficiency anaemia in a population results in consequences that have serious implications and
it is now recognized that even mild-to-moderate anaemia can lead to lowered national productivity “.
According to WHO®, anaemia is defined as a condition in which there is low level of haemoglobin in the
blood either because there are few red blood cells and/or little haemoglobin in each cell. There are many
different types of anaemia, but iron deficiency anaemia is the most common type @

The Dietary Reference Intake (DRI) ®® of iron for male and female adolescents are: For males 9-13
years (8mg/day), 14-18 years (11mg/day), 19-30 years (8mg/day). For females 9-13 years (8mg/day), 14-18
years (15mg/day), 19-30 years (15mg/day). .

It is estimated that around 2.15 billion individuals suffer from iron deficiency anaemia ™. The risk of
anaemia appears as early as childhood for both boys and girls ) after which subsides for boys but remains for
girls because of menstrual blood loss.

Adolescence is the transition period between childhood and adulthood, a time of life that begins at
puberty. Secondary school students are grouped or known to be adolescents. For girls, puberty typically occurs
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between ages 12 and 13, while for boys, it occurs between 14 and 15 years. It is one of the fastest growth
periods of a person’s life. During this time, physical changes affect the body’s nutritional needs, while changes
in one’s lifestyle may affect eating habits and food choices.

Nutritional health during adolescence is important for supporting the growing body and for preventing
future health problems . The physical changes of adolescence have a direct influence on a person’s nutritional
needs. Teenagers therefore need additional calories, protein, calcium and iron. As adolescents gain muscle mass,
more iron is needed to help their new muscle cells obtain oxygen for energy. A deficiency of iron causes
anaemia which leads to fatigue, confusion and weakness. Adolescent boys need 12 milligrams of iron each day,
while girls need 15 milligrams ©. Good sources of iron include beef, chicken, pork, legumes including beans
and peanut, enriched or whole grains and leafy vegetables such as spinach, collards and kale ®). Nutritional
status is the balance between the intake of nutrients by an organism and the expenditure of these in the processes
of growth, reproduction and health maintenance.

Iron status can be considered as a continuum from iron deficiency with anaemia, to iron deficiency
with no anaemia, to normal iron status with varying amounts of stored iron and finally to iron overload, which
can cause organ damage when severe ?. Iron deficiency is the result of long-term negative iron balance. Iron
stores in the form of haemosiderin and ferritin are progressively diminished and no longer meet the needs of
normal iron turnover. From this critical point onward, the supply of iron to the transport protein apotransperin is
compromised . This condition results in a decrease in transferring saturation and an increase in transferring
receptors in the circulation and on the surface of cells, including the erythron. All tissues express their need for
iron in exactly the same way, i.e. by the same type of transperin receptors on cell surface as in proportion to
actual iron needed. Accordingly, a compromised supply of iron to the erythron is associated with a similar
insufficient supply of iron to all other tissues ©.

Iron deficiency is defined as a condition in which there are no mobilizable iron stores and in which
signs of a compromised supply of iron to tissues, including the erythron are noted. The more severe stages of
iron deficiency are associated with anaemia ©. When iron-deficiency occurs, haemoglobin concentrations are
reduced to below-optimal levels. When the individual haemoglobin levels are below two standard deviations (-
2SD) of the distribution mean for haemoglobin in an otherwise normal population of the same gender and age
who are living at the same altitude, iron deficiency anaemia is considered to be present.

An iron-rich diet is a diet that includes rich sources of iron each day. People need to follow an iron-rich
diet to treat or prevent a low blood iron level. People need extra iron during childhood, adolescence (teenage
years), and pregnancy. Iron is a mineral the body needs to make hemoglobin “®. Hemoglobin helps carry
oxygen from your lungs to the rest of your body. A low blood iron level may be caused by not getting enough
iron from food or by losing blood. If you do not have enough iron in your blood, you may get iron deficiency
anemia. Iron deficiency anemia may cause problems with a child's growth and development, and cause other
health problems in adults.

Meat, fish, poultry: The body absorbs the most iron from meat, fish and poultry (chicken). The amount of iron,
in milligrams (mg), that is found in these foods is listed below:

« Very good sources (3.5 mg or more per serving) ®*:

0 Three ounces of beef or chicken liver.

0 Three ounces of clams or mollusks.

o0 Three ounces of oysters.

» Good sources (2.1 mg or more per serving):

o Three ounces of cooked beef (ground or steak).

o Three ounces of canned sardines (canned in oil).

o Three ounces of cooked turkey.

« Other sources (0.7 mg or more per serving):

o0 Three ounces of chicken.

o Three ounces of halibut, haddock, perch, salmon, and tuna.

o Three ounces of pork (ham).

0 Three ounces of veal.

Other iron-rich foods: Other foods also contain iron, but your body does not absorb the iron from these foods
as well. To increase iron absorption from the following foods, eat a good source of Vitamin C at the same
time. Eating a food from the meat, fish, and poultry group at the same time will also increase iron absorption
@9 The amount of iron that is found in these foods is listed below:

« Very good sources (3.5 mg or more) ®9:

o0 Breakfast cereals enriched with iron.

0 One cup of cooked beans (white beans, soybeans, lentils or chickpeas).

0 One ounce of pumpkin, sesame, or squash seeds.
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This study aims to reveal the consumption pattern of iron-rich foods by teenage students, with a view
to help reduce the incidence of anaemia in private and public schools.

I1.  Methodology

The study was carried out in Owo township of Ondo State, Nigeria. Owo has a federal medical centre,
saw mill, hospitality industry, banking sectors, primary, secondary and tertiary institutions, as well as many men
and women who engage in business activities in the township market.

A structured questionnaire was used to obtain data from four secondary schools, two private and two
government. Permission was first taken from the school authority to distribute the questionnaires to the students.
Other instruments used to collect data were standard bathroom scale for measuring weight, and heightometer for
measuring height.

Random sampling was used to select 120 students from the 4 schools combined. 30 students from each
school from JSS 1 to SS 3 were involved in the study, randomly selecting five students from each class for the
study.

Anthropometric measurement (heights and weights) of the students were taken using the standard
techniques described by World Health Organization “%. Weights were recorded to the nearest 0.1kg using a
standard bathroom scale; and their heights were measured to the nearest 0.1cm with the use of a standard tape
rule.

The body mass index (BMI) = weight(kg)/height’(m?) i.e. kg/m? was calculated. BMI was used to
determine their nutritional status. The BMI reference of WHO® was used to classify the students as either
underweight, normal, overweight or obese. BMI below 18.5 is considered underweight, from 18.5 to 24.9 is
normal, 25.0 to 29.9 is overweight and 30.0 above is obese.

The questionnaires were analyzed using Statistical Package for Social Sciences (SPSS15) software.
Descriptive statistics such as frequencies, and percentage were determined.

1. Results
Table 1. Demographic data of the respondents
Variable Frequency Percentage (%)
Type of School
Private 60 50
Government 60 50
Sex
Male 50 41.7
Female 70 58.3
Age
10-14 52 43.3
15-19 68 56.7
n=120

Table 1 shows that 41.7% (50) of the respondents were male, while 58.3% (70) were female. Also 50% of the
respondents were from private schools, while 50% were from government schools. 43.3% were younger
teenagers, while 56.7% were older teenagers.

Table 2: Health status of the students

Subject (Variable) Frequency Percentage%
In Good Health

Yes 113 94.2

No 7 5.8

Awareness of Iron
deficiency anaemia

Yes 28 23.3
No 92 76.7
Taken blood transfusion

before

Yes 6 5
No 114 95
Iron supplementation

Yes 81 67.5
No 39 32.5

n=120
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Table 2 above shows that 94.2% of the respondents were in good health, 5.8% were not in good health.
Also, 23.3% of the respondents were aware of anaemia, while 76.7% were not aware of iron deficiency
anaemia.

The results showed that 5% of the respondents had taken blood transfusion before, while 95% never
did. It was revealed that 67.5% of the respondents usually take iron supplements, while 32.5% do not.

Table 3: Anthropometric Parameters of the Students in Private Schools

Students Frequency Percentage %
Underweight 16 26.7
BMI<18.5

Normal weight 39 65.0

BMI 18.5-24.9

Overweight 5 8.3

BMI 25-29.9

Total 60 100

Table 3 shows the nutritional status of the respondents as 26.7% being underweight, 65% had normal weight,
and 8.3% were overweight.

Table 4. Anthropometric Parameters of Students in Government Schools

Students Frequency Percentage %
Underweight 32 53.3
BMI<18.5

Normal weight 25 41.7

BMI 18.5-24.9

Overweight 3 5.0

BMI 25-29.9

Total 60 100

Table 4 shows the nutritional status of the respondents as 53.3% being underweight, 41.7% of them had normal
weight, while 5% were overweight.

Table 5: Iron-rich food consumption frequency (daily)

Food Items *Amount of Frequency of Consumption, Daily

Fe per 100g Once Twice Thrice Others

(mg) Freg % Freq % Freq % Freg %
Vegetables
(spinach) 3.8 46 38.3 33 275 38 317 3 2.5
Cereals(bread) 1.3 52 43.4 37 30.8 31 258 0 0
Fish(sardine) 2.4 24 20 56 46.7 40 333 0 0
Meat(beef) 3.1 62 517 30 25 28 233 0 0
Legumes 5.0 58 484 43 35.8 19 15.8 0 0

*NutriSurvey, 2007

Table 5 shows that 31.7% of the respondents eat vegetables (3.8mg/100g) three times daily. 23.3% eat
meat (3.1mg/100g) thrice daily. 15.8% eat legumes, a rich source of iron (5.0mg/100g) thrice daily. The foods
are prepared in a variety of ways to limit monotony.

IV.  Discussion

This study was carried out to find out the consumption pattern of iron-rich foods by teenage students
and to know their nutritional status. Findings show that 41.7% (50) (table 1) of the respondents were male, while
58.3% (70) were female.

The study shows that 94.2% (table 2) of the respondents were in good health, 5.8% were not in good
health. It was discovered that 23.3% of the respondents were aware of anaemia, while 76.7% were not aware of
iron deficiency anaemia. In a similar work done by Onyechi and Nkwuaku “® findings showed that 41% of the
subjects actually suffered from anaemia; but that was not the case in this study. Among the subjects 5% had
taken blood transfusion before, while 95% never did. Also noted, 67.5% of the respondents take iron
supplements, while 32.5% do not.

Looking at the nutritional status of the subjects (table 3) in the two private schools, 26.7% were
underweight, 65% have normal weight, and 8.3% were overweight. Closely followed by the nutritional status of
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the subjects in the two government schools (table 4), 53.3% were underweight, 41.7% of them have normal
weight, while 5% were overweight. The private schools had fewer underweight (26.7%), more overweight
(8.3%) and many normal (65.0%) students. But the public schools had more underweight (53.3%), fewer
overweight (5.0%) and some normal (41.7%) students with regards to their nutritional status. This is similar to
the work done by Dey et al @, using 420 participants (39% girls) they found that 40% of the adolescents were
undernourished. Severe malnutrition was found in 27% of male and 29% of female population; while 44% of
the study participants were stunted and 14% were severely stunted .

Pertaining to iron-rich foods, 31.7% of the respondents eat vegetables (3.8mg/100g) three times daily,
23.3% eat meat (3.1mg/100g) thrice daily, 15.8% eat legumes (5.0mg/100g) thrice daily. A study by Awobajo et
al, ® showed that Telfaria occidentalis, a vegetable, reduces the incidence of anaemia. In this study, spinach is
also a good agent in reducing the incidence of anaemia.

Majority (43.4%) of the respondents take cereals only once daily, 30.8% eat cereals twice daily, 25.8%
eat cereals thrice daily. This may imply that students have access to other foods outside the school menu time
table. Several (20%) of the respondents take fish once daily, 46.7% take fish twice, while 33.3% take fish thrice
daily. There were some (51.7%) of the respondents who eat meats only once daily, 25% eat twice, while 23.3%
eat thrice daily. The consumption of legumes like beans, groundnut was done once (48%) daily, 35.8% eat
legumes twice daily, and15.8% eat legumes thrice daily. Legumes happen to be a rich source of dietary iron.

V.  Conclusion
After some work on consumption of iron-rich foods by teenage students, we conclude that their diet is
adequate in the mentioned nutrient; being that they consume vegetables, fish, meat, cereals and legumes several
times per day. We recommend that they take more meat, fish and poultry (chicken) because the body absorbs
the most iron from these foods. And we encourage the mass media (newspaper, radio, television, magazine) to
broadcast more programs on nutrition and health, to enlighten our children and society on how to prevent and
stay safe from diseases.
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