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Abstract
This study investigates dietary intake between urban and rural secondary school students in a low-income country to provide information on an
important target group for dietary interventions. A cross-sectional survey was conducted in a representative sample of 180 senior secondary school
classes 1-3(SSS1-SSS3) that comprise of 13–18 years students in the rural and urban areas of Ile-Ife, Nigeria. Student’s t-test was used to compare
the average weight of subjects with different age categories in the rural and urban settings, while ANOVA compared different types of dietary intake
for breakfast, lunch and dinner and the amount of carbs, protein and fats for the SS1-SS3 classes in urban and rural schools. Dietary intake for
carbs, protein and fats for the students in SS1 [F (2, 10) = 61.84, P<0.001], SS2, [F (2, 10) = 113.67, P<0.001] and SS3 [F (2, 10) = 55.32, P <0.001]
were significantly different for students in the urban and rural schools. There was no significant difference (P>0.05) for the types of food taken for
breakfast, lunch and dinner between the rural and urban schools. Average weight for all age groups were generally higher in the rural schools than
the urban schools [T = (1) =4.24, df = 2, P = 0.05)]. Our findings indicate that dietary intake differs in young secondary school students in rural and
urban settings. Higher consumption patterns for high starch content root tubers dominated the dietary intake for rural students, while protein and
fats were the dominant foods for urban students.
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Introduction
Dietary food intake is a major risk factor that can be improved
to prevent weight gain, improve health and reduce overall disease
risk of students irrespective of whether they live in rural or urban
setting [1]. Therefore, the assessment of the dietary food intake
in both rural and urban secondary school populations provides
a holistic assessment of nutrient appropriateness and provides
insight into the impact of diet on weight gain and health outcomes
[2]. While urban-rural differentials in students’ anthropometric
status have been reported in several countries [3-7], little is known
about the differences in the dietary intake between urban and rural
secondary school students, and especially how these differences
may contribute to differences in weight gain. Differences in diet
intake between urban and rural secondary school students may

reveal differences in the macro or micronutrient consumption
patterns, which may show higher carbs, protein or fats intake
among rural students. Findings may help to inform the development
of targeted programs to improve nutrition in secondary school
students to prevent weight gain and reduce the risk for ill health
and chronic diseases. Our aim was to assess whether diet quality
intake differs between urban and rural secondary school students
in a low-income country. We analyzed differences in carbs, protein
and fats food intake for breakfast, lunch and dinner and compared
weight as an anthropometric measure of the dietary food intake
between secondary school students in rural and urban settings. Our
findings from the assessment of diet intake in this study population
reveal that secondary school students were an important target
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population for future dietary interventions aiming to improve diet
quality.

Method

Area of study
The study was conducted in Ile-Ife located within latitudes
7028 N and 7046 N, and longitudes 4036 E and 4056 E. Ile-Ife is
an ancient Yoruba town in southwestern Nigeria. Evidence of IleIfe’s urbanization is dated back to 500 AD [8], and it is presently
one of the prominent towns in Osun state, extending over parts
of Ife Central, Ife East and Ife North Local Government areas with
a population of 3501,100 inhabitants((NPC) 2014). The sociocultural group is the Yoruba ethnic group, one of the largest ethnic
groups in Africa [9]. Ile-Ife is an agricultural area with a rural setting
and inhabitants who are involved in farming of food crops like, yam,
cassava, maize, orange, kola, cocoa, vegetables etc.

Data collection

Experimental design: The study consists of students selected
from 2 randomly selected secondary schools in urban and rural
areas of Ile-Ife. This was a descriptive cross-sectional study on rural

and urban secondary school adolescents in South-Western Nigeria.
A randomized sampling technique was used to select participants
from public secondary schools stratified by rural or urban location.
Data were collected from students in Senior secondary school
classes 1-3(SSS1-SSS3). Two classes of about 30 students in each
were randomly selected (lottery method) from the senior class. In
total, 180 secondary school students in the rural and urban areas of
Ile-Ife provided complete and useable data for the study.

Sociodemographic characteristics: Questionnaires were
administered individually to the students to complete. The
respondents were not allowed to fill in the instruments until
they clearly understood the procedure. Enough time was allowed
for all the respondents to finish. Questionnaires were collected
from the students after completion on the spot. Section A of the
questionnaire collected data on sociodemographic characteristics,
including information on age, gender, household activities, parental
occupation and education level. Section B focused on type of food
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for breakfast, lunch and dinner. Students also completed sections
based on the names of local food, which was later categorized to
carbohydrate, protein and fats in the data analysis.

Data on anthropometric measurements: We obtained
the weight of all the participants before administering the
questionnaire. All anthropometric measurements were performed
by trained researchers using an electronic scale calibrated prior to
weighing [10-13]. The weight was recorded to the nearest 0.1 kg
(Tanita WB110AZ). The body mass index (BMI) of each student was
calculated as body weight divided by the square of height (kg/m2).

Dietary intake

Dietary intake was measured using a self-administered,
semi-quantitative food frequency questionnaire (FFQ) for
Epidemiological Studies [14]. The FFQ covers at least three types
of core food groups including carbohydrate, protein and fats [14].
Participants were asked to answer questions regarding their usual
dietary intake for breakfast, lunch and dinner and to indicate
how frequently they consumed these foods per day. The FFQ also
contained pictures of meals for participants to identify their usual
portion size and the food category as carbs, protein or fats which
was also included in the final dietary analysis. Dietary intake data
were collected and analyzed using standard approach [15].

Data analysis

All analyses were conducted in SPSS 24.0 for Windows. Raw data
were used to calculate the descriptive statistics (mean, standard
deviation). Age groups and average weight of subjects were
expressed in percentages to compare urban and rural students.
Student’s t-test was used to compare the average weight of subjects
in different age categories in the rural and urban settings, while
ANOVA compared the types of dietary intake for breakfast, lunch
and dinner and the amount of carbs, protein and fats for SS1-SS3
classes in urban and rural schools .

Ethics statement

This study was approved by the institutional review board
for Health institutional committee for ethics (approval number:
00052571).

Figure 1: Responses of subjects on different types of food taken for breakfast, lunch and dinner between the rural and urban schools for the
SS1 class.
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Results

urban and rural schools, but the different class groups (SSS1-SSS3
were not significantly different (P>0.05) between rural and urban
schools. ANOVA found a non-significant difference for the types of
food taken for breakfast, lunch and dinner between rural and urban
schools [F (5,17) = 0.03, P =0.99], but a significant difference in
the intake of carbs, protein and fats for urban and rural schools [F
(2,10) = 61.84, P<0.001] for the SS1 class (Figure 1) (Table 1).

Presents students’ demographic results for both rural and
urban schools. The 13-15 age groups were not significantly different
between rural and urban schools (P=0.18), the 15-18 (P=0.04).
However, the >18 age groups (P=0.01) were significantly different
between rural and urban schools. The male (P=0.006) and female
(P=0.01) students’ population were significantly different between

Table 1: Table showing the demographic characteristics of respondents in the urban school.
Urban

Age
Sex
Class

Rural

Parameters

Frequency

Age (%)

Frequency

Age (%)

P-values

13-15

34

33.3

32

35.6

P=0.18

26

55.6

45

33.3

15-18

30

Male

50

SS1

>18

Female
SS2

SS3

30

33.3

50

42

46.7

P=0.006

30

33.3

30

33.3

P=0.45

30

33.3

30

33.3

P=0.36

30

28.9

33.3

Post-hoc analysis revealed the highest intake of carbs for
dinner(P<0.001) was found in students from the rural school, while
the highest protein intake was during breakfast for students in the
urban school (P<0.001). The highest intake for fats was during
lunch and dinner for students the urban school. (P<0.05). For the
SS2 (Figure 2), the types of diet for breakfast, lunch and dinner
were not significantly different in the urban and rural schools [F

28

48

30

31.1

53.3

33.3

P=0.04

P=0.01
P=001

P=0.57

(5,17) = 0.05, P =0.85]. There was a significant difference [F (2,10) =
113.67, P<0.001] in the amount of carbs, protein and fats for urban
and rural schools. Post-hoc analysis revealed the highest intake of
carbs was at breakfast (P<0.001) in the rural school. The highest
protein intake was at lunch in the urban school (P<0.001), while
the amount of fats was not significantly different (P>0.05) for urban
and rural schools.

Figure 2: Responses of subjects on different types of food taken for breakfast, lunch and dinner between the rural and urban schools for the
SS2 class.

The types of diet for breakfast, lunch and dinner were not
significantly different [F (5,17) = 0.05, P=0.21], but the amount
of carbs, protein and fats significantly differed [F (2,10) = 55.32,
P <0.001] for urban and rural schools of the SS3 class (Figure 3).
Post-hoc analysis revealed the highest intake of carbs was at lunch
and dinner (P<0.001) in the rural school. The highest protein

intake was during lunch in the urban school (P<0.001), while the
amount of fats was highest at lunch and dinner (P<0.05) for the
urban school. Fig 4 presents the average weight of subjects with
different age categories. Students-t-test [ t = (1) =4.24, df = 2, P =
0.05) (Figure 4).
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Figure 3: Responses of subjects on different types of food taken for breakfast, lunch and dinner between the rural and urban schools for the
SS3 class.

Figure 4: Age groups and the average weight of subjects used in the study. (Subjects were drawn from urban and rural areas of south western
Nigeria.

Discussion
The major findings in this study were that, the 15-18, and
>18 age groups were significantly different between the rural
and urban schools. Also, the male and female student populations
were significantly different between urban and rural schools, but
the different class groups were not significantly different between
the rural and urban schools. Furthermore, there was a significant
difference in the intake of carbs, protein and fats for urban and
rural schools for the SSS1-SSS3 classes during breakfast, lunch and
dinner. Finally, the average weight for all age groups was generally
higher in the rural schools than the urban schools. Different types
of dietary intake have a strong effect on students’ weight [1620] and can be analyzed to assess changes in the urban-rural
differentials in diet and weight in different populations. In this
study, we observed a general high intake of carbs for breakfast,
lunch and dinner for students in the rural school compared to
students in the urban school. The highest intake for protein and
fats-rich food was observed at lunch and dinner for students in

the urban schools. This finding identifies heavy starchy root tuber
carbs as the major dietary intake for rural school students while
protein and low amount of fats constitute the major dietary intake
for urban students. This reveals that differences exist in diet quality
among students in urban and rural settings. Although the type
of diet (carbs, protein and fats) did not differ in urban and rural
students, a higher macronutrient consumption pattern was related
to a higher starchy root tuber carbohydrate dominated by cassava,
plantain and yam flour in rural students. Our finding is supported
by other recent studies [21-26], suggesting that different strategies
are needed in rural and urban areas to identify and improve healthy
dietary intake for populations at risk of diet-related diseases.
It is well known that fat is far more efficient at expanding fat
store than protein or carbohydrate [27]. The estimated metabolic
cost of storing carbohydrate as body fat requires 23% of its energy
content as opposed to 3% for dietary fat [27]. It then implies that
if the body’s metabolism remains constant, it is very likely that
specific sources of energy in the diet may differentially affect weight
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gain [28]. Hence, suggesting that dietary fat may be associated
with obesity independent of the energy intake [29]. Other recent
studies have identified that different levels of carbohydrate in the
diet could prevent metabolic changes from occurring [30-33], such
that weight loss may be prevented. Highly processed carbohydrates
like refined breads, crackers, cookies, and sugars cause energy from
the food to be stored more easily as fat, and may increase hunger
and food cravings, lower energy expenditure, and promote weight
gain [30]. While the simple act of eating carbohydrates does not
cause weight gain, eating too much carbohydrate or fat or protein
can lead to weight gain [34]. The consumption of excessive amount
of carbohydrates is converted to fat and stored in adipose tissue
through lipogenesis, resulting in weight gain [35,36]. In our study,
it can be inferred that the high intake of heavy starchy root tuber
carbs among rural school students resulted in excess circulating
glucose. This is converted to triglycerides and stored in adipose
tissue resulting in more weight gain in rural students compared
to those in urban schools who had a balanced amount of carbs,
protein and fats.
Diet is one risk factor that can be modified to prevent weight
gain, improve health and reduce overall disease risk [1]. Assessing
dietary intake in this study involving student populations provides
a holistic assessment of nutrient adequacy, which provides insight
on the impact of diet quality on weight gain [2]. Existing studies
have measured diet quality in younger, reproductive aged women
and studies in higher-risk settings including rural populations,
compared to urban settings. Some findings reveal better diet
quality in urban population compared to their rural counterparts
[37,38], while others report insignificant differences [39,40]. In
a population of rural and urban secondary school students with
different socioeconomic environment, our findings indicate starchy
carbs as the major dietary intake for rural school students while
protein and low amount of fats constitute the major dietary intake
for urban students revealing differences in diet quality among
students in urban and rural settings. Moreover, the average weight
for all age groups was generally higher in the rural school than the
urban school. Findings suggest improvement of students’ nutrition
in the rural setting which would close the urban-rural gap in
nutritional status of secondary school students [41,42].

Conclusion

Our results show that the diet intake did not differ in urban
and rural students; however, a higher macronutrient consumption
pattern was potentially related to a higher starchy root tuber
carbohydrate dominated by cassava, plantain and yam flour in rural
students. Differences between developed and developing countries
may, in part, account for the differences reported. These findings
reveal that dietary intake differs in young secondary school
students in the rural and urban settings. This assessment of dietary
intake in rural and urban student populations may better inform
the development of targeted weight gain prevention programs
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for secondary school students in rural areas of low-developing
countries.
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