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Summary

Nutritional assessment in the community is essential for accurate planning and implementation of
intervention programmes to reduce morbidity and mortality associated with under-nutrition. The study

was, therefore, carried out to determine and compare the nutritional status of children attending urban

and rural public primary schools in Ife Central Local Government Area (ICLGA) of Nigeria. The
schools were stratified into urban and rural, and studied schools were selected by balloting. Information

obtained on each pupil was entered into a pre-designed proforma. The weight and height were recorded

for each pupil, and converted to nutritional indices (weight for age, weight for height, height for age).

A total of 749 pupils (366 and 383 children from the rural and urban communities, respectively) were
studied. The overall prevalent rates of underweight, wasting and stunting were 61.2, 16.8 and 27.6%,

respectively. In the rural area these were 70.5, 17.8 and 35.8%, while in the urban they were 52.2, 15.9

and 19.8%, respectively. The mean nutritional indices (Weight for Age, Weight for Height and Height

for Age) were found to be significantly lower among the rural pupils than urban pupils (P< 0.001 in
each case). The present study shows that malnutrition (underweight, wasting and stunting) constituted

major health problems among school children in Nigeria. This is particularly so in the rural areas.

Therefore, prevention of malnutrition should be given a high priority in the implementation of the
ongoing primary health care programmes with particular attention paid to the rural population.

Introduction

Nutritional status is defined as the nutritional state
of an individual, or a population or a community [1].
Assessing the nutritional status of groups of
children is an essential part of monitoring the
health of a community [2]. Nutritional assessment
in the community serves as appropriate data
gathering processes to enable accurate planning and

implementation of interventions to reduce morbidity
and mortality associated with under-nutrition [1].
Anthropometric measurements remain the most

practically useful means for the assessment of the
nutritional status of a population [3]. The use of
appropriate anthropometric indicators allows the
identification of the nature and extent of protein
energy malnutrition in the community. The objective
of the present study was to determine and compare
the nutritional status of primary school children in
the rural and urban communities in Ife Central Local
Government Area (ICLGA).

Materials and Methods

This study was conducted in selected public primary
schools in rural and urban communities of ICLGA of
Osun State, South-west Nigeria, with headquarters at
Ile-Ife. The study was a cross-sectional comparative
study. All pupils registered in public primary schools
within the Local Government Area irrespective of
age or sex, were eligible for inclusion in the study.
Ethical clearance from the Ethical Committee of
Obafemi Awolowo University Teaching Hospitals
Complex (OAUTHC), Ile-Ife, Nigeria and approval
from Ministry of Education, Osogbo, Osun State,
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Nigeria were obtained before the study commenced.
Parents, teachers and the pupils in the selected
schools were well-informed on the scope and extent
of the survey, and consent of the parents was also
obtained.

The list of schools in the LGA was obtained from
the Ministry of Education. The schools in ICLGA
were stratified into urban and rural schools with the
assistance of the officials of the State Ministry of
Education. The ICLGA has 59 primary schools
consisting of 37 public schools and 22 owned by
private individuals and organizations. Thus the list
of 37 public schools with 22 and 15 schools in urban
and rural communities, respectively was obtained.
Based on available resources in terms of finance,
logistics and time available for the study, two schools
from the urban area and three schools from the rural
area were selected by simple balloting. This decision,
on the number of schools from each area, was based
on the fact that schools within the urban area had
higher pupil enrolment (average 490 per school)
compared with those in the rural areas (average 312
per school). From each of the selected schools all
grades (primaries 1–6) were studied. The arm studied
from each grade was selected by balloting. All pupils
in the selected arms were included in the study.

Data were collected from January to March 2000.
Information was collected from all eligible pupils
and entered into a pre-designed interview proforma.
The information obtained included date of birth,
age, sex, parents’ educational and employment
status. Every child was examined in the school by
one of the authors (S.O.O.) with the aid of a clinical
examination checklist vis a vis: hair condition,
angular stomatitis, oral hygiene, pallor and skin
condition.

The following anthropometric parameters
were measured in all the subjects as described by
Jelliffe [4].

(i) Weight in kilogram (kg) was recorded with only
sport wear on

(ii) Height in centimeters (cm) using mobile
stadiometer.

The weight and height were converted to nutri-
tional indices: Weight for age (W//A), Weight for
Height (W//H) and Height for Age (H//A), based on
percentage of reference median using The United
States National Centre for Health Statistics (NCHS)
standard which has been recommended by WHO as
an international reference standard. Welcome classi-
fication [5] was used to classify the nutritional state.

Data analyses were carried out in a personal
computer using EPI-INFO epidemiological software
package version 6.03. Differences in means were
compared using Student’s t-test while ratios, rates
and proportions were compared using chi square (�2)
test. Statistically significance level was taken as
P-value <0.05.

Results

A total of 749 children were studied. Of these, 366
(48.9%) and 383 (51.1%) were from the rural and
urban communities, respectively. The 749 children
consisted of 353 males (47.1%) and 396 females
(52.9%) giving overall male: female ratio of 1: 1.1.
Their ages ranged from 2.5 to 18 years (mean� SD
10.2� 2.7 years). The age range for males was 3.5–17
years, mean 10.2� 5.7 years, while that of females
were 2.5–18 years with a mean age of 10.2� 2.6
years. The weight range observed was 11.8–52.0 kg,
with a mean weight of 25.5� 6.5 kg. The weight
range for males was 12.1 to 50.6 kg with a mean of
24.7� 5.7 kg, while the weight range for females was
11.8–52.0 kg, with a mean of 26.1� 7.0 kg. The mean
weight of females was significantly higher than
that of males (t¼ 3.01 P< 0.005). Their overall
height ranged from 88–164 cm with a mean
of 129.5� 12.9 cm. The height range for males was
89–164 cm with a mean of 128.2� 12.2 cm, while the
height range of females was 88–163 cm, with a mean
of 130.7� 13.4 cm. The mean height of females was
significantly higher than that of males (t¼ 2.69,
P< 0.001).
Table 1 compares the age, weight and height of the

rural and urban school children. It shows that in all
the parameters (age, weight and height) the means in
the rural children were higher than those of urban.
Only the difference in age was however statistically
significant (t¼ 4.046, P< 0.0001).
The overall prevalent rate of underweight was

61.1% (458 of 749 pupils) while the prevalent rate of
severe under-weight was 10.0% (75 of 749 pupils).
The prevalent rate of underweight was significantly
higher among the rural pupils (70.5%) when com-
pared with the urban (52.2%) (Z¼ 4.94, P< 0.001).
Table 2 shows the nutritional status (W//A) of the
pupils in relation to gender in rural and urban areas.
The prevalent rates of underweight were higher in
males than females in both rural and urban pupils.
The differences were significant in both communities

TABLE 1
Comparisons of age, weight and height of rural and

urban pupils

Parameters Rural Urban P-value

Age (years)
Range 3–18 2.5–18
Mean (SD) 10.6� 2.56 9.8� 2.71 <0.001

Weight (kg)
Range 11.8–49.3 12.0–52.0
Mean (SD) 25.7� 6.3 25.1� 6.7 >0.14

Height (cm)
Range 88–160 89–164
Mean (SD) 130.4� 12.5 128.7� 13.1 >0.07
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(P< 0.05 for the rural area, and P< 0.04 for the
urban area).
The comparison of the nutritional status (W//A)

at different age groups in rural and urban areas
revealed higher prevalence of under-weight among
10–19 years age groups than 0–9 years age groups.
The differences were statistically significant
(P< 0.001 for each area). In the rural area, the
prevalence of severe underweight was 13.1%, and
the highest prevalent rate of severe underweight of
41.2% was found among 15–19 years age group while
mild-moderate underweight prevalent rate was
63.3% among 10–14 years age group. In the urban
area, the prevalent rates of mild-moderate and severe
underweight were 45.2 and 7.0%, respectively. The
highest prevalence of 62.5% for mild-moderate
underweight and 60% for severe underweight were
found among 10–14 years and 15–19 years age
groups, respectively.
The overall prevalence of wasting based on

percentage weight for height of a reference median
(WHM) was 16.8%. Sixty-five (17.8%) of the 366
pupils in the rural community and 61 (15.9%) of the
383 pupils in the urban community were wasted. The
prevalence of wasting was higher among females
(18.4%) than males (15.0%), though the difference
was not statistically significant (P> 0.2). The prev-
alence of wasting was highest in the 15–19 years
age group in both rural and urban communities,
while it was lowest in age groups 0–4 years in the
rural and 5–9 years in the urban. The prevalence of

wasting was higher among 10–19 years age group
when compared with 0–9 years age group in
both communities. The differences were statistically
significant in both areas (P-value for each area
was <0.001).
The prevalence of stunting in the rural and the

urban communities were 35.8 and 18.8%, respec-
tively, giving an overall prevalence of stunting as
27.3%. The prevalence of stunting was significantly
higher in rural than in urban community (Z¼ 4.81
P< 0.0001). Table 3 compares the prevalent rates
of stunting between female and male pupils in the
rural and urban schools. The prevalent rate of
stunting was statistically significantly higher among
males than females in both rural and urban commu-
nities (P< 0.004 for rural and P< 0.001 for urban).
The prevalence of stunting was highest among the
pupils in the 15–19 years age group in rural and
urban, while the lowest prevalence of stunting was
found among children in the 5–9 years age group in
both communities. The prevalent rates of stunting
in both areas were significantly higher in 10–19 years
than 0–9 years age groups (for rural area �2¼ 20.82,
df¼ 3 and P< 0.001 and for urban sector �2¼ 41.02,
df¼ 3 and P< 0.001).
In Table 4, the means of various nutritional indices

of the rural pupils are compared with those of the
urban pupils. All the means of the nutritional indices
were lower among the rural pupils than in the urban
pupils. The differences were found to be statistically
significant (P< 0.001 in each case).

TABLE 2
Nutritional status (W//A) of female and male pupils in rural and urban areas

W//A (%) Rurala Urbanb

Female Male Total Female Male Total

<60 22 (10.9)c 26 (15.8) 48 (13.1) 8 (4.1) 19 (10.1) 27 (7.0)
60–<80 110 (54.5) 100 (61.0) 210 (57.4) 84 (43.3) 89 (47.1) 173 (45.2)
80–120 70 (34.6) 38 (23.2) 108 (29.5) 102 (52.6) 81 (42.8) 183 (47.8)
Total 202 (100.0) 164 (100.0) 366 (100.0) 194 (100.0) 189 (100.0) 383 (100.0)

a�2¼ 6.41, df ¼2, P¼ 0.04; b�2¼ 6.97, df¼2, P¼ 0.03.
cFigures in parenthesis are percentages of total in each column.

TABLE 3
Nutritional status (H//A) of female and male pupils in rural and urban areas

H//A (%) Rurala Urbanb

Female Male Total Female Male Total

<90 59 (29.2)c 72 (43.9) 131 (35.8) 26 (13.4) 50 (26.5) 72 (18.8)
�90 143 (70.8) 92 (56.1) 235 (64.2) 168 (86.6) 139 (73.5) 307 (80.2)
Total 202 (100) 164 (100) 366 (100) 194 (100) 189 (100) 383 (100)

a�2¼ 8.50, df¼ 1, P< 0.004. b�2¼ 10.255, df ¼ 1, P< 0.001.
cFigures in parenthesis are percentages of total in each column.
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Discussion

The overall prevalent rates of under-nutrition among
the school children studied were high. This is in
agreement with the results of previous studies from
other developing countries [6, 7]. These high rates
are however distressing because in the last decade,
Nigeria had promoted a number of child survival
programmes that were expected to bring about
significant improvement in child health and develop-
ment. The observation of high prevalence of under-
nutrition could be attributed to economic recession
presently experienced in Nigeria, thus undermining
the gains from the child survival programmes.

It is interesting to note that the prevalence of
malnutrition increased with age in this study. This is
similar to the finding of Shuenyane and Mashigo
[8] in Soweto, South Africa. This progressive increase
in the prevalence of malnutrition with age could have
resulted from recent deterioration in socio-economic
standards and living conditions in the country.
Consequently, this might have led to a situation
where older children are left to fend for themselves,
thereby exposing them to other risks like child labour
and poor feeding that is inimical to their total well-
being [9]. During adolescence, children grow rapidly
in preparation for adulthood. The lack of adequate
nutrition and parasitic infections like intestinal
helminthes could be inimical to this process, thereby
worsening the already poor nutritional state.

Although the weight and height of the rural pupils
were higher, probably because they were generally
older, comparison of the nutritional indices of rural
and urban pupils showed that the mean nutritional
indices of the latter were significantly higher. The
better nutritional status of pupils in urban commu-
nity in the present study is in agreement with those
of other studies among school children in Nigeria
[10, 11] and other developing countries [7, 12]. This
might be due to differences in the socio-economic
status of the parents. In Nigeria there are more
children from high socio-economic classes in the
urban than in the rural community [13]. This
probably accounted for the better nutrition of the

pupils in the urban than rural area. In addition, the
usual higher prevalent rates of intestinal parasites
in the rural community compared with urban could
contribute to the disparity in the nutritional status
between the children in both communities [14].
Oyemade et al [11] attributed the disparity between

urban and rural areas to inadequate food intake
in the rural area. They observed that most food
items that are produced in the rural areas were being
taken to big cities to sell, because business is more
lucrative there. Equally important factors that may
adversely affect nutritional intake are traditional
beliefs and practices that are more rooted in the
rural area than urban [12]. For instance, it is believed
that eating eggs may turn the child into a thief in
later life and eating too much meat may give him
worms.
The high prevalence of malnutrition observed in

the present study calls for comprehensive public
health intervention measures. A comprehensive
health education programme with emphasis on
good nutrition (targeting school children, their
parents and teachers) should be carried out.
Furthermore, efforts should be made by stakeholders
in primary school management to introduce
adequately financed and managed school health
programme, whereby supervised school meals will
be accorded a priority, especially in the rural areas.
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