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Abstract: Traditionally, malnutrition is identified using anthropometric indices based on NCHSAWHO
reference standards, in this paper, we explore the associations that exist between anthropometric and
hutrition variables for assessing the nutritional status of Queens College Students of Lagos State, Nigeria.
Results show that the nature of associations are causally related to nutritional status; the participants are
not adequately fed on protein which might be a contributing factor to students’ poor performance in the
boarding secondary school. Tests on correlation and regression show that food intakes are not associated
with physical characteristics but with food intakes. The implications of the findings are discussed and

suggestions on ways to alleviate the problems.
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INTRODUCTION

Nutritional status continues to be a major player in
classroom education worldwide; a malhourished child
is more susceptible to educational deficiencies than a
well fed child. A malnourished individual clearly signifies
an impoverished individual i.e. malnutrition is a
reflection of abject poverty. Child health and nutrition are
strongly associated with educational achievement
(Behrman, 1996) little or none can be achieved in
children educational pursuit without adequate nutrition.
In developing countries, malnutrition continues to be a
major health burden as the immune system of
individuals becomes sensitively disfunctional without
adequate nutrition; preschool and school age children
are more prone to nutritional related problems as they
need food for physical and brain development than
adults. Children who suffer malnutrition are more likely
to have slowed growth, delayed development, difficulty in
school and high rates of illness and they may remain
malnourished to adulthood (Scrimshaw, 1998; Abidoye
and Eze, 2000). The incidence of malnutrition during
early childhood has irreversible negative effects on the
intelligence, educability, disease resistance and
productivity thus hindering the socio economic and
human development of a nation with damaging
implications for people and communities {(Akinyemi and
Ibraheem, 2009). Apart from its significant negative
effects on intelligence, educability and socioeconomic
development, Pelletier ef al. (1995) see malnutrition as
a major waste of human energy, causing more than half
of all children’s death worldwide. Adequate nutrition is a
prerequisite to good health and one important
determinant of growth and development. Pollitt (1990)
sees highly prevalent nutrition and health conditions
among school-age children as important determinants

of educational outcomes and correlates nutritional
deficiencies and poor health in primary school children
with poor school enrolment, absenteeism, early drop-out
and poor classroom performance positing that
educational policy-makers and planners often overlock
nutrition and health as determinants of school entry,
wastage and attainment. Poor education is more
damaging to girls, for example UNICEF (1988) reports
that close to or more than 50% of the school age girls
are not enrolled in primary schools in some Asian
countries.  Malnutrition is more worrisome  in
adolescents (secondary school students) as this in
many instances force them to get involved in out of
school activities like menial jobs, teenage prostitution
and other vices thereby leading to teen pregnancy,
failure and drop out. Akinyemi and Ibraheem (2009) see
nutritional status to contribute significantly to the
attendance, concentration and academic achievements
of students in schools, with poor nutrition leading to
truancy, gangsterism and other social norms making the
school environment uncomfortable.

Nutritional assessment determines the state of health
of individuals or groups as influenced by the intake and
utilization of food nutrients. Globally, nutritional
assessment is particularly important with a view to
formulating and implementing appropriate nutritional
intervention programmes to improve the level of
nutritional health of the population. In nutrition
evaluation, anthropometric and dietary information are
more often used because they reveal nutrient and
energy requirements and also because of easy and
quick access. Given the composition of food, the
average intakes of food based on age and physiological
characteristics can be used to make estimates of
nutritional  requirements; energy and  nutrient
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requirements depend on energy expenditure which is
primarily determined by physical activity and growth,
body size and composition, age and sex. Anthropometric
assessments only use physical characteristics resulting
from heredity and environment valuable in the
assessment of growth failure (Jelliffe, 1966) which may
not identify unhealthy eating in particular. Rather than
using anthropometric and dietary information separately
for nutrition assessment, the relationships that exist
among them (together with energy intake and
expenditure) tend to give a better concept of evaluation
of nutrition and energy requirement.

Several studies have used such relationships to give
better insight into nutritional assessment; in their paper,
Ravussin ef al (1988) and Tataranni et al (2003)
examine relationship between low relative Resting
Energy Expenditure (REE) and weight in adult Pima
Indians; in a comparative study between African-
Americans and rural Nigerians, Luke et al (2000) use
association between REE and body size and
composition to determine the prevalence of obesity and
Luke ef al. (2006) alsc use REE and body size and
composition to determine weight gain in a lean adult
Nigerian population. Mikolajczyk et af (2009) show
consistent associations between unhealthy food
consumption and depressive symptoms and perceived
stress among female students from three European
countries. In this paper, we explore the association that
exist between anthropometric and nutrition variables for
assessing the nutritional status.

MATERIALS AND METHODS

Subjects: A sample of forty students was selected
across all classes using simple random sampling and
the anthropometric characteristics and dietary intake
were recorded. The measurements include body weight,
body height, age, foods intake and energy intake.
Probability sampling is necessary for any nutrition survey
so that the research findings will at best be certain,
unbiased and correct. Witts (1964) points out that with
correct sampling, investigation of only a portion of the
population can provide accurate, unbiased and
representative results with a consequent savings of
time, money and staff and less disruption of the entire
population. The relatively small sample is justified
because of the homogeneous characteristics of the
units as in Luke et al (1999) who use a pilot sample of
n = 30 to study blood pressure and relative weight in
rural Nigeria and Konig et al. (2009) who study the effect
of a Multimineral Supplement (MMS) on acid-base
balance in humans with a sample of 25.

Measurement: Data was analyzed using the SPSS
software package version 17. Regression and
correlation analyses were used to assess the
relationships between the anthropometric and nutritional

characteristics. Data was considered significant for
p<0.01, 0.05 at 95% confidence limit.

RESULTS

A total of 40 boarding students aged between 11 and 17
years are included in the analysis. Participants’
characteristics are presented in Table 1. The mean
(+SD) of Body mass index (BMI in kg/m? and Body
weight (BWT in kg) were 21.3 (£2.9) and 58.9 (£10.3).
Food consumption averages show that carbohydrate
(CHO) was most fed followed by fat (FAT) and protein
(PRO) and vitamin ¢ (VIT C), an indication that the
students were mostly fed on CHO.

Table 1: Participants’ Characteristics

Mean SD.

Energy intake (EITJ in Joules) 6471.83 2283.56
Carbohydrate (CHO in g) 158.36 69.30
Protein (PRO in g) 56.04 2113
Fat (FAT in g) 76.56 25.74
Age (AGE in years) 14.25 1.61
Bodyweight (BWT in kg) 58.63 10.25
Vitamin ¢ (VITC in mg) 30.28 24.90
Body height (BHT in m) 1.65 0.071
Body mass index (BMI in kg/m?) 21.34 2.94
Basal metabolic rate (BMRJ in Joules) 6039.95 882.63

The correlation matrix in Table 2 shows significant
association hetween energy intake (in joules) (EITJ) and
the food groups CHO, FAT and PRO at p<0.01 and VITC
at p<0.05 while the insignificant weak correlations
between EITJ and BHT, BWT and AGE show that they do
not influence EITJ. AGE was significantly correlated with
BMI and VITC at p<0.05; BWT had significant association
with BMI, BHT and BMRJ at p<0.01 and with VITC at
p=<0.05 while BMRJ significantly correlates with BWT and
BMI at p<0.01 and PRO and VITC at p<0.05. The higher
correlation between PRO and VIT C shows their
importance; only VITC was significant with AGE, thus the
need for VITC to be given based on age of the students.
The following insignificant negative correlations are
worth noting: EITJ and BHT; BHT and CHO, an indication
that EITJ does not depend on BHT and that CHO doesn’t
contribute to growth like other food groups.

The linear regression model in Table 3a used to assess
the relation between EITJ and other characteristics
showed that CHO, FAT and PRO are significantly
associated with EITJ while AGE, BWT, VITC and BHT are
not. The corresponding t values of the fitted regression
undoubtedly showed that the students are mostly fed on
CHO and least fed on PRO with VITC highly insignificant.
The ANOVA for the fitted regression in Table 3b is highly
significant.

DISCUSSION

Traditionally, malnourished children are identified using
anthropometric indices based on NCHSAMWHO reference
standards; this study was designed to examine the
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Table 2: Correlations of participants’ characteristics

EITJ Age BWT BHT BMI CHO PRO FAT VITC BMRJ
EITJ 1.00 0.1 0.04 -0.09 0.09 0.93 0.88~ 0.93~ 0.33* 0.28
Age 0.11 1.00 0.26 017 0.34* 0.07 0.28 0.07 0.33* 0.39
BWT 0.04 0.26 1.00 0.63* 0.83* 0.01 0.10 0.04 0.36* 0.56%
BHT -0.09 017 0.63* 1.00 017 -0.19 0.03 0.01 0.23 0.30
BMI 0.09 0.34* 0.83* 017 1.00 0.10 012 0.06 0.37* 0.52*
CHO 0.93= 0.07 0.01 -0.19 0.10 1.00 0.71= 073~ 021 0.23
PRO 0.88* 0.29 0.10 0.03 0.12 0.71* 1.00 0.86* 0.45* 0.33*
FAT 0.93= 0.07 0.04 0.01 0.06 073 0.86™ 1.00 0.37* 0.26
VITC 0.33* 0.33* 0.36* 0.23 0.37* 0.21 0.45~ 0.37 1.00 0.36*
BMRJ 0.28 0.39 0.56%* 0.30 0.52* 0.23 0.33 0.26 0.36* 1.00

*Significant at 5%, **Significant at 1%

Table 3a: Parameter estimates from the linear regression model to test the association between EITJ and BMRJ, CHO, VITC, Age,
BHT, BWT, FAT, PRO

95% Confidence Interval for B
Model Estimate (B) Std. Error t Sig. Lower Bound Upper Bound
(Constant) -10.45 11.96 -0.87 0.39 -34.85 13.94
Age 0.27 0.30 0.90 0.37 -0.34 0.88
BWT -0.06 0.06 -1.04 0.31 -0.19 0.06
BHT 5.83 7.87 0.74 0.46 -10.21 21.88
CHO 16.74 0.01 1765.22 0.00 16.72 16.76
PRO 16.69 0.04 384.382 0.00 16.61 16.78
FAT 37.66 0.03 1102.44 0.00 37.59 37.73
VITC 0.01 0.02 0.69 0.50 -0.03 0.05
BMRJ 0.00 0.00 0.67 0.51 0.00 0.00
a. Dependent Variable: EITJ
Table 3b: Analysis of variance (ANOWVA) for the fitted regression
Model Sum of Squares df IMean Square F Sig.
Regression 2.034E8 8 2.542E7 4067158.87 0.000°
Residual 193.76 A 6.250 - -
Total 2.034E8 39 - - -

Predictors: (Constant), BMRJ, CHO, VITC, Age, BHT, BWT, FAT, PRO, Dependent Variable: EITJ

adequacy of energy and nutrient intake using
associations between anthropometric and nutritional
characteristics of the sampled female boarding school.
Food groups predominantly fed to the students were
identified. Assessment of nutrition status using
reference standards on intake of nutrients and energy
(FAOMVHO, 1974; 1985) and using BMI (UN, 1992) when
compared with Table 1 does not actually identify the
nutritional inadequacy (imbalance diet) in the school
while the nature of associations in Table 2 and 3 are
causally related to nutritional status. The significant
associations between EITJ and the food groups
indicated that the students were inadequately fed on
PRO but on FAT and CHO and the insignificant
association hetween EITJ and BHT, BWT and AGE show
that they do not actually influence EIT J; thus the feeding
of the students must not be based on age or their
physical characteristics but on their energy needs. While
CHO consumption has been considered as part of the
causal link for developing obesity (Arnow et af., 1992,
Liberman ef af, 1986) which is correlated with stress in
children (Koch et a/., 2008; Gundersen ef a/, 2008) and
FAT also a source of weight gain {(Adams and Rini,

2007), it is suggested that increasing the PRO intake
may be the adequate way of adding values to the diets
of the students. The direction of association of BMI
interestingly revealed that wasting or obesity was
significantly associated with AGE, BWT and BMRJ and
not on food intake per se. Results from the present study
show that the participants are not adequately fed on
protein which agree with other findings (Akinyemi and
Ibraheem, 2009; Okwu ef af., 2007) which might be a
contributing factor to poor performance (Mikolajczyk et
al., 2009; King and Burgess, 1993).

Conclusion: |In conclusion, nutritional deficiencies
contribute to all the vices that happen in boarding
secondary schools today. Nigeria public boarding
secondary schools that were once centre of excellence
and attraction to intending students are now being
characterized by high prevalence of dropouts and failure
of public examinations; education policy-makers,
planners and all parties involved can no longer claim
ignorance and undermine the effects of nutrition on
students’ education, there is need for urgent intervention
on the improvement of the quality of foods served to
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students in Nigeria boarding schools as this will yield
beneficial effects on the students and society at large. It
is proposed that appropriate and effective nutritional
intervention will yield significant results in educational
efficiency in Nigeria.
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