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SUMMARY
Malnutrition, in every form, presents significant threats to child health. The co-existence of
undernutrition and overnutrition in a population has been referred to as the double burden of
malnutrition. In Enugu, surveys addressing both undernutrition and overnutrition among under-fives are
almost non-existent. This study therefore sought to identify the magnitude of this double burden of
malnutrition among under-five children aged 12-59 months in Enugu North L.G.A, and to determine the
associated risk factors in the same population of children.
A cross-sectional study was conducted from January to May 2016 and 749 under-five children who were
aged 12-59 months in pre-primary schools were studied. A stratified single stage sampling technique was
used. A caregiver-administered questionnaire was used to collect information about the subjects. Weight
and height of subjects were measured using a standard weight scale and stadiometer respectively. A
length mat was used to measure length of children less than two years. The Z-scores of subjects were
determined with the WHO Anthro software. Wasting, stunting, overweight and obesity were determined
based on the recommended WHO Growth Standard. Data analysis was done with SPSS version 20.0. The
associations between nutritional status and the following factors: socioeconomic class, wealth quintile,
gender, exclusive breastfeeding, family size, birth order, television viewing hours, maternal occupation,
maternal educational status, age of introduction of adult diet, diarrhoea, birth weight and age were
determined using chi square and logistic regression. Variables with p-value < 0.05 were reported as
statistically significant.
Eighteen (2.4%) subjects were wasted. Twenty six (3.5% of the) subjects were stunted. Eleven (1.5%)
subjects were overweight while another 11(1.5%) subjects were obese. Of the 14 potential risk factors,
four were significantly associated with malnutrition. Significant risk factors for undernutrition include
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low socioeconomic class and high wealth quintile. Significant risk factors for overnutrition were high
birth weight, upper socioeconomic class, high birth order and low wealth quintile.
In conclusion, although the prevalence rates of undernutrition and overnutrition were below that of public
health significance, sustained efforts must continue to be made to prevent further rise and possibly
eliminate the scourge of malnutrition. These should include mitigating efforts against the observed
significant factors from the study.
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INTRODUCTION
Nutrition is the process by which food is assimilated and used for growth of body cells and production of
energy, as well as synthesis of enzymes and hormones resulting in the maintenance of a sense of wellbeing.1 It is the fulcrum of child growth and general well-being. Poor nutrition can therefore, lead to
reduced immunity, increased susceptibility to disease, impaired physical and mental development as well
as reduced productivity.2 The Sustainable Development Goal (SDG) 3, aimed at healthy lives for all
cannot be achieved if the nutritional status of children remain suboptimal.3
Deficiencies or excesses in nutrition results in malnutrition. Malnutrition has been defined as a
pathological state resulting from inadequate or excess nutrition.4 The spectra include undernutrition due
to insufficient intake of energy and other nutrients, overnutrition due to excessive consumption of energy
as well as other nutrients; and micronutrient deficiency due to insufficient intake of one or more specific
vitamins or minerals.4
Malnutrition, in every form, presents significant threats to human health.5 Undernutrition is estimated to
contribute to more than one third of all child deaths, although it is rarely listed as the direct cause. 5 The
World Health Organisation (WHO) and United Nations Children’s Fund (UNICEF) in 2013 reported that
at least 99 million children were affected by undernutrition.2 Among the survivors who are affected
during the first two years of life, their ability to resist disease, undertake physical work, study and
progress in school are all impaired.6 On the other hand, worldwide, an estimated 42 million children
under the age of five years were affected by overnutrition as at 2013.2 Rising rates of overnutrition
worldwide have been linked to a rise in chronic diseases such as hypertension and type II diabetes.5,6
Three stages of malnutrition have been clearly documented in literature to reflect the current global
nutrition trend.7 These stages correspond to epidemiologic and demographic patterns in an environment.
12

First is the stage of undernutrition which is associated with a high prevalence of infectious diseases. The
second stage represents a phase of receding undernutrition as epidemiologic and demographic changes
associated with development occur. With development, increases in chronic diseases such as overweight
and obesity characterize the third phase and undernutrition and infectious diseases become past
problems.7 Today, however, the burden of disease and malnutrition do not fit neatly into these classic
stages but reflect a modified pattern, a fourth stage, referred to as the protracted polarized model, where
infectious and chronic diseases co-exist over long periods of time.7 This invariably, is paralleled by
coexistence of undernutrition and overnutrition. Evidence of this has been documented in developing
countries as diverse as China and South Africa.7 This co-existence of undernutrition and overnutrition in
a population has been referred to as the double burden of malnutrition.6 Sadly, most developing countries
may now be faced with this double burden of malnutrition. In Africa for instance, there is still high
prevalence of undernutrition (14-45%)

8-10

while 7% of children were recently reported to be

overweight.11
Although there seems to be a clear evidence of the double burden of malnutrition at the global level, most
Nigerian studies had focused on one end of the spectrum- undernutrition. This study seeks to highlight
the burden of both undernutrition and overnutrition among under-five children as well as the associated
risk factors. Efforts to accelerate significant economic development will be unsuccessful until optimal
child growth and development are ensured for the majority.12 It is hoped that the information generated
will contribute to the approaches in preventing childhood malnutrition.
JUSTIFICATION FOR THE STUDY
Physical growth of children less than five years is an accepted indicator of the nutritional well being of
the population they represent.13 Adults and older children can access proportionally larger reserves of
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energy than young children during periods of reduced macronutrient intake.13 Therefore, the youngest
individuals are most at risk for undernutrition which has been implicated in one third of all child
deaths.5,13 In developing countries such as Nigeria, undernutrition has been associated with up to 54% of
all child morbidity and mortality.14 Additionally, the incidence of overweight and obesity is also expected
to be on the increase as a result of the rapid socio-demographic transition in Nigeria.7,15 Research reveals
obesity in early childhood is predictive of obesity later in life with its attendant implication.16 Obesity is a
risk factor for a range of chronic health problems, including type 2 diabetes, coronary heart disease,
hypertension and some types of cancers.6 Although both undernutrition and overnutrition are associated
with significant childhood morbidity and mortality, they can be prevented. It is estimated that the
reduction in child mortality and morbidity (disability adjusted life years- DALYs) if malnutrition were
eliminated would be at least one-third.17 Preventing malnutrition among Nigerian children will, however,
require a comprehensive approach which starts with clearly defining the burden.
Most Nigerian studies on malnutrition have focused on undernutrition while a few others were on
overweight and obesity. In Enugu, surveys addressing both undernutrition and overnutrition among
under-fives are almost non-existent. This study sought to identify the magnitude of this double burden of
malnutrition in under-five children in Enugu North L.G.A and associated risk factors in the same
population of children.

Research questions
1) What is the prevalence of undernutrition and overnutrition among under-fives in pre-primary
schools of Enugu North Local Government Area?
Hypothesis
14

There is no significant association between selected risk factors such as age, gender, socioeconomic
status, birth weight etc with undernutrition and overnutrition among under-fives.

LITERATURE REVIEW
Historical perspective
In the 6th century B.C., Alcameon of Croton, Italy documented the importance of equilibrium between
what is taken in and what goes out.18 He noted that imbalances between energy intake and expenditure
would result in disease marked by obesity or emaciation.18 Various attempts at understanding this concept
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continued until Quetelet in the 18th century published the first known complete work on how to
scientifically determine nutritional status.19 Quetelet’s work was based on anthropometry and he
developed the Quetelet index known today as Body Mass Index (BMI).19 He is regarded as the father of
modern anthropometry because of the impact of his work on anthropometry. Part of the conclusion drawn
from his work was that adequacy of child growth is a reflection of his health.19
Malnutrition and the syndromes associated with it became identified in the 19th century.18 However,
initial efforts focused only on undernutrition. The terms used in those early years, when the aetiology of
the malnutrition (undernutrition) was not fully understood, included 'infantile pellagra', 'nutritional
oedema' and 'nutritional dystrophy'.20 However, in 1935 the term kwashiorkor was first introduced by Dr
Cicely Williams.20 Later, the term 'protein malnutrition' was introduced when it became widely accepted
that kwashiorkor was due to a deficiency of protein in the diet.20 More recently, recognizing the
importance of calorie deficiency in the aetiology of undernutrition, the term has been changed to proteincalorie malnutrition or protein-energy malnutrition.20 This expression reflects the current concept that
both protein and energy deficiencies are the causative factors in undernutrition.20 On the other hand,
overnutrition and its possible consequences were only until the nineteenth century thought to be a sign of
affluence.21 Its association with chronic illnesses subsequently became more prominent.21 Over the last 40
years and through various efforts by international bodies, an organization known as World Obesity was
created. Its work now includes obesity policy, prevention as well as clinical care.22

Classification of Nutritional Status
Since the discovery of the spectrum of manifestations of malnutrition, attempts have been made by
various groups to classify malnutrition. The most popular was the Wellcome Classification (subsequently
became Modified Wellcome) which identified malnutrition syndromes such as underweight,
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kwashiorkor, marasmus and marasmic kwashiorkor1. Others include the Gomez, Waterlow as well as
Seone & Latham classifications.1
1. Modified Wellcome
This classification is based on a child’s weight for age and the presence or absence of oedema as shown
in Table I. After a child’s weight is determined, the percentage of median is calculated. Percentage of
median is the ratio of the child's weight to the median weight of a child of the same age in the reference
data, expressed as a percentage.13 (Measured weight of child/Median weight of child) x 100.

Table I. Nutritional status based on Modified Wellcome.
Nutritional status

% Weight for age

Oedema

Normal

>80 to <120

-

Obesity

>120

-

Kwashiorkor

>80

+

Underweight

60-80

-

Underweight Kwashiorkor

60-80

+
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Marasmus

<60

-

Marasmic kwashiorkor

<60

+

[Obidike EK. Essentials of clinical methods in paediatrics and research and basic statistics. 2nd ed. Enugu: Ezu books; 2014.
129]23

2. Gomez
This is similar to the Modified Wellcome classification and it is based on weight for age and the derived
percentage of median. However, malnutrition is interpreted differently as shown in Table II.
Table II. Nutritional status based on Gomez classification
% Weight for Age

Nutritional Status

≥90

Normal

75- <90

1st degree malnutrition

60-<75

2nd degree malnutrition

<60

3rd degree malnutrition

[Ulasi TO, Ebenebe J. Nutritional disorders in childhood. In: Azubuike JC, Nkanginieme KEO(eds.) Paediatrics and Child
Health in a Tropical Region. 2nd ed. Owerri: African Educational Services; 2007. 250-67.]24

Modified Wellcome and Gomez classifications have the advantage of being easy to calculate but have the
disadvantage of erroneously including children who though stunted, may not be wasted.1 Weight alone is
also not a good indicator of nutritional status.25

3. Classification based on percentiles and Z-scores
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The earlier forms of malnutrition classification are no longer advocated because of their numerous
shortfalls which include being gender non-specific and a failure to consider the whole population as well
as the whole spectrum of malnutrition. Hence, their uses in community surveys are limited. This has led
to the advent of the percentile charts and the z-score charts which are both sex and age-specific.

i.

Percentiles

The percentile is the value of a variable below which a certain percentage of observations (or population)
falls. It is the position of an individual on a given reference distribution.23b The widely used percentiles
include the 3rd, 5th, 50th, 85th, 90th, 95thand 97th.23 These are represented as curves on a chart. Percentile
charts have been derived for Weight for Age, Weight for Height, Height for Age and various other
indices. The classification of malnutrition based on percentile is shown in Table III.26,27

Table III. Nutritional status based on percentiles.
Nutritional status

Percentile cut points

Wasting/Severe Malnutrition

Weight for length/height <3rd percentile

Overweight

BMI for age > 85th percentile

Obesity

BMI for age >95th percentile

Stunting

Height for age <3rd percentile
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[Wang Y, Chen H. Use of percentiles and z-scores in anthropometry. In: Preedy VR (ed.) A Handbook of Anthropometry:
Physical Measures of Human Form in Health and Disease. 1st ed. New York: Springer Science and Business Media; 2012. 2947.]26

The advantages of the percentile charts over Z-scores include the fact that it is more understandable and it
indicates expected prevalence.26 However, percentiles are limited because they are not comparable across
different anthropometries and extreme values are lumped to the highest/lowest percentile.26

ii. Z-scores
The Z-scores are calculated based on the distribution of the reference population. It is the difference
between the value for an individual and the mean value of the reference population (in a normal
distribution curve) for the same age or height, divided by the standard deviation of the reference
population.26 In other words, by using the Z-score, you will be able to describe how far a child's weight is
from the median weight of a child at the same height in the reference value. Nutritional status is assigned
to a child as shown in Table IV. The 2006 WHO growth standard Z-scores is recommended in the
assessment of under-five children as it is based on data collected from several countries.28
Table IV. Nutritional status based on Z-scores.
Nutritional status

Z score value

Underweight

Weight for age ≤ -2 z score > -3

Wasting/Moderate malnutrition

Weight for height/length ≤ -2 z score > -3

Severe wasting/Severe malnutrition

Weight for height/length ≤ -3 z score

Stunting

Height/length for age ≤ -2 z score

Normal values

> -2 z score < +2
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Overweight

Weight for height/length ≥ +2 z score < +3

Obesity

Weight for height/length ≥ +3 z score

[World Health Organisation. Interpreting Child Growth Standards. Geneva, WHO, 2008.]28

Z-scores are comparable across ages and sexes.29 They can also be used for assessing longitudinal
changes in growth status and are able to quantify extreme values.26 It is however, not straightforward to
explain and hence may be of limited use in clinical settings.

Prevalence of undernutrition
Wasting, underweight and stunting are considered to be of public health significance at values greater
than or equal to 5%, 10% and 20% respectively.30 According to the joint WHO/UNICEF report of 2015,
an estimated 50 million children (7.5%) who are under-five years of age were wasted globally while 159
million (23.8%) were stunted.31 In India Sharma et al32 conducted a study to assess malnutrition among
under-five in a local community known as Jhalawar. A total of 496 children were recruited. The
prevalence of wasting was found to be 63% while stunting was 54%. The researchers however, failed to
21

mention the anthropometric reference data/standard used for interpretation of the results. Also a sample
size of 496 is considered too small to represent the national situation in India. Elsewhere in South
America, Chagas et al33 in 2013, noted an underweight prevalence of 4.5%, a wasting prevalence rate of
3.9% and a stunting rate of 8.9% among under-fives in Maranhao, Brazil. This was derived following a
study of 1214 subjects. The WHO Anthro software was used in the interpretation of collated data. The
anthropometric measurements were however not collected by the researchers as data was from a 2006
national data.
In Africa, according to the WHO/UNICEF 2015 joint estimate, the average continental prevalence of
wasting was 7.3% while stunting was 32%.31 In Kenya, Olack et al34 conducted a study involving 1,310
under-five children in two villages of Nairobi, Kenya. Only 2.6% of the children were wasted while 47%
were stunted. The high prevalence of stunting is similar to the findings by Sharma et al 32 in India. The
high prevalence of stunting in the Kenyan study may be explained by the fact that the study was
conducted following a period of violent crisis in Kenya as documented by the researchers. Asfaw et al35
in Bule Hora District, Ethiopia conducted a study among 796 under-five children to assess for prevalence
of undernutrition. Wasting, underweight and stunting prevalence of 13.4%, 29.2% and 47.6% were
documented respectively. This finding corroborates the high incidence of stunting noted by Olack.
Although the researchers used the WHO recommended anthropometric standard, the district was nearly
homogenously rural and hence may not reflect a national picture in Ethiopia.
In Nigeria, according to the UNICEF/WHO/World Bank 2015 joint estimate, the national figure for
wasting and stunting stand at 9.9% and 32.9% respectively.31 Soji-Omoniwa et al36 in a 2014 study,
looked at prevalence of malnutrition among under-five children in Kazaure local government area of
Jigawa state, Northern Nigeria. A total of 605 subjects were studied. The rates of undernutrition were
10.2% for wasting and 59.2% for stunting. Data were interpreted using the recommended WHO reference
22

standard. However, the sampling technique was a cluster method and subjects were mostly recruited from
a rural farming community. The high rate of stunting was consistent though with the regional rate of
stunting for North-west Nigeria which stands at 55%.37 Manyike et al38 also conducted a study in Ebonyi,
South-east Nigeria to determine undernutrition rates among under-fives in pre-primary and primary
schools. Findings were a wasting prevalence of 9.7% and stunting of 9.9%. The recommended WHO
reference standard was used and a total of 616 children were studied. The finding on wasting was similar
to that of the WHO estimate and Soji-Omoniwa’s36 rate in Northern Nigeria. Locally, Amadi39 in 2004
conducted a study in Enugu State to determine the nutritional status of preschool age children. A total of
409 pre-school children aged 2-5years were studied. Using the percentage of median (Gomez and
Waterlow), the prevalence of underweight, wasting and stunting were 20.8%, 10.2% and 22.4%
respectively while using Z-score criteria, the prevalence of underweight, wasting and stunting were 17.%,
10.1% and 21.1%

respectively. However, the study only assessed 409 pupils and may not be

representative of the community. The study was also conducted more than ten years ago and hence does
not reflect the current status locally. Additionally, the recent WHO recommended growth standard was
not used to interpret data. This underscores the need for a more comprehensive and current study in the
locality.
Prevalence of overnutrition
The 2015 WHO report puts the global under-five overweight estimate at 41 million children representing
approximately 6.1% of the under-five population.2 Pajuelo-Ramirez et al40 conducted a study between
2007-2010 in Peru to determine the prevalence of overweight and obesity in under-five children. It was a
cross-sectional community based study in which 3,669 children were recruited. Results of the work
showed a national prevalence of 6.9% which approximates to the international figure. In the United
States, a slightly higher value was documented by Ogden and her co-workers41 in their study of
23

childhood obesity. They noted an overweight rate of 8.1% among the subjects. However, in the study,
only children who were less than 2 years were recruited. Hence, this value may not be representative of
the under-five population.
The African prevalence rate stands at 10.3%, according to recent WHO estimate.2 Adel et al42 in Libya
reported 16.2% prevalence rate of overweight among under-fives. Their subjects were 5348 children
drawn from all across the nation. The strength of this study is its large sample size. It was noted however,
that the data was recruited from a population survey done 13 years before the published work. This will
therefore not reflect the current rate. Similar high rate of overweight was noted in Ghana by Gewa43 in
2010. A total of 1495 children between ages 3 and 5 were studied. Data was from the Ghanian national
demographic health survey. An overweight rate of 18% and obesity of 4% was noted. The study
however, excluded under-fives who were less than 3 years.
In Nigeria, according to the 2014 global nutrition report, the national prevalence rate of overweight
among under-fives is 5%.c Senbanjo et al44 in 2007 conducted a study to determine the prevalence and
factors associated with overweight and obesity among Nigerian preschool children. A total of 270
children were recruited from 216 households using multistage cluster sampling technique. The
prevalence of overweight and obesity were 13.7% and 5.2%.36 Although the prevalence of overweight is
similar to values documented elsewhere in Africa,43 a sample size of 270 cannot accurately define the
Nigerian picture. Agbedeyi et al45 studied 1541 children attending a daycare in Rivers state. The
recommended WHO reference for nutritional status was used in the study. An overweight prevalence of
21.3% which is also higher than the national rate was noted among the subjects. The study however
excluded under-five children who were more than 35 months.
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The double burden of malnutrition- a transition
There is significant evidence to show that there appears to be a transition from undernutrition to
overnutrition in many countries. In some other countries, the incidence of overnutrition is rising in the
face of persistent high prevalence of undernutrition. Globally the prevalence of undernutrition has
decreased since 1990 with documented 36% decrease while overweight has risen by 54%.46 A time trend
study conducted over a decade in Brazil by Ferreira et al47 showed an increasing incidence of overweight
and obesity and a reduction in undernutrition among under-fives.47 In that study two surveys were
conducted with representative samples in 1992 (n = 1,228) and 2005 (n = 1,384) respectively. The
prevalence of stunting decreased from 22.5 to 11.4% while that of obesity increased from 6.7 to 9.3%. 32
These findings, however, need to be cautiously interpreted because differing scales were used in
obtaining the measurements during the studies. In a similar study conducted from 1989-2000 in six
developing countries of India, China, Egypt, Philippines, Mexico and South Africa, Kennedy et al7 also
reported declining rates of undernutrition and rising rates of overnutrition.7 China’s transition between
1992 and 2000 has been the most significant of the case study countries, with rates of stunting declining
by 55%, from 31 to 14%, prevalence of underweight declining by 42%, from 17.4 to 10% and wasting
decreasing by 35% from 3.4 to 2.2%.7 Progress has been slower in all the other countries, with
prevalence rates of stunting declining by 38 percent in Egypt, 13 percent in the Philippines and 22
percent in Mexico.7 The prevalence of wasting is now very low in Mexico and Egypt, but has increased
in the Philippines from 5.6 to 6.5 percent. On the other hand, prevalence of overweight was noted to be
higher than prevalence of both underweight and wasting in Egypt.7 Similarly in South Africa, prevalence
of overweight was noted to be higher than prevalence of wasting.7 These changes echo the findings in
Brazil by Ferreira et al,47 thus underscoring the need for a paradigm shift in the approach to management
of malnutrition. In a UNICEF report detailing figures from 1990-2011, similar findings have been
25

documented in West Africa with a decrease in underweight by 15.8% and an overwhelming rise in
overweight by 194%.46 A major limitation of this report was that no mention was made of the research
methodology used in obtaining data in the various countries. This makes it difficult to objectively assess
and accept the findings of the report.
In a 2015 WHO/UNICEF/World bank report on malnutrition among under-fives, similar findings have
persisted. Stunting decreased worldwide from 39.6% to 23.8% between 1990-2014 while overweight
increased from 4.8% to 6.1% within the same period.31 Further overview of the same study, regionally,
showed decline in rates of stunting by as much as 52% in Latin America while Africa was slower with
decline rate of about 24%. On the other hand, overweight continued to increase regionally with the
Oceania recording more than 100% increase while Africa recorded 16%.31
Unfortunately, there is paucity of studies on the Nigerian trend thus underscoring the need for more
attention on the challenge of malnutrition. However based on the WHO/UNICEF report for Nigeria,
stunting, though still high, has reduced from 50.5% in 1990 to 32.9% in 2014.31 Wasting reduced from
11.8% in 1990 to 7.9% in 2014.31 Overweight however has fluctuated between 1.8-5% in the most recent
years.31 Although these values are derived from a national survey with its attendant problems of data
quality, WHO has continued to work hard at eliminating these problems by maintaining a minimum
criteria for inclusion.

Risk factors for malnutrition
A number of risk factors have been implicated in malnutrition; however there appears to be variations in
findings in different studies.
Undernutrition
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Commonly identified risk factors include inadequate infant and child feeding practices, low maternal
education, poor socioeconomic class, maternal occupational status, low birth weight, maternal
undernutrition, diarrhoea, number of children in the family, chronic illness, and limited household
income.32,46,48
Undernutrition and exclusive breastfeeding
Exclusive breastfeeding has been defined by WHO as the feeding of breast milk only to an infant without
any additional food or drink, not even water.49 WHO recommends exclusive breastfeeding duration of 6
months starting from the first day of life. There have been suggestions that prolonged duration of
breastfeeding and exclusive breastfeeding may be associated with poor weight gain.50 This theory, has
however been refuted by other findings.51,52 In a systematic review by Kramer et al,51 20 independent
studies were analysed in determining the effect of breastfeeding up to 6 months. These studies included
both controlled and observational studies. No deficits have been demonstrated in growth among infants
from either developing or developed countries who are exclusively breastfed for six months. This result
also formed part of the basis for the World Health Assembly to adopt a resolution to recommend
exclusive breastfeeding for 6 months to its member countries.
In Bangladesh, Baitun et al53 conducted a case control study in 2010 on the risk factors associated with
underweight among 507 children reporting to a diarrhoea treatment facility. The subjects were aged 6-24
months. Short duration of breast feeding (less than six months) was a significant risk factor for
undernutrition. A strength of the study was that the WHO Z-score standard was used to define
malnutrition. Similarly, in a study by Okolo et al52 to evaluate breastfeeding practices and infant growth,
98 mother/infant pairs were recruited. This was a cross-sectional survey at three immunization clinics in
Asaba metropolis of Delta state. Underweight and stunting were only seen among babies of mothers who
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did not practice optimal breastfeeding (early initiation of breastfeeding and exclusive breastfeeding for 6
months). The study was however hospital based and well infants in the community were not recruited.
In a contrasting study by Onubogu et al54, the researchers examined changes in breastfeeding practices
and the nutritional status of children (0-35 months, n = 37154) using data from the nationallyrepresentative Nigerian Demographic and Health Surveys for 1990-2008. Although the researchers noted
an increase in prevalence of breastfeeding and prolonged breastfeeding, there was no significant
improvement in nutritional status among Nigerian children between 1990-2008.
Undernutrition and age of introduction of adult diet
In infants, breastfeeding is recognized as the optimal feeding method for the first 6 months of life,
followed by the introduction of solids and continued breastfeeding.55 Adult meals are introduced first as
semi-solids and gradually the consistency is increased until the child can tolerate the adult consistency. In
United States of America, Heinig et al56 assessed the impact of age of introduction of adult meals.
Children who were breastfed exclusively for 6 months (n=41) were compared to children who were still
breastfeeding but had introduction of adult meals before 6 months (n=19). There was no observed
difference in nutritional status between the two groups. In Senegal, Simondon and Simondon57 studied
1174 infants to identify the impact of early feeding practices on these subjects. He noted however, that
children who were introduced to adult diets before 6 months were significantly more stunted and wasted.
This difference was more significant when the adult diet was introduced before 4 months. This study was
conducted more than a decade ago. Hence, the researchers did not use the recommended WHO growth
standard in the assessment of the study participants. In Nigeria, Davies-Adetugbo and Adetugbo noted
that early introduction of adult meals is significantly associated with underweight.58 Eighty-two children
who were divided into two groups based on age of introduction of complementary meals were studied.
The first group had introduction of adult meals at less than 2 months while the second group had adult
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meals between 3-4 months of age. Both groups had significantly high prevalence of underweight. The
observed variations in outcome in the various studies may have been accounted for by other factors such
as frequency of meals and adequacy of meals offered. Unfortunately, these factors were not reckoned
with in the studies. Also, a standard study would require that similar meals be offered to all children
involved. All these variations make it difficult to draw a definite conclusion on the effect of age of adult
diet introduction on nutritional status.
Undernutrition and diarrhoea
The interaction between acute infections such as diarrhoea and nutritional status has been a subject of
discuss for more than four decades.59 It has been noted that this interaction is a vicious cycle with
diarrhoea predisposing children to undernutrition and undernutrition also predisposing them to diarrhoeal
diseases. Diarrhoea causes undernutrition through reductions in dietary intake and intestinal absorption,
increased catabolism and sequestration of nutrients that are required for adequate growth.59 Children’s
intake may reduce by as much as 30% during a diarrhoeal illness.59 Bhandari and Chhetri60 studied 450
children in Kapilvastu District, Nepal. Underweight and stunting were found to be significantly higher in
children who had diarrhoea. However, the study did not document whether the diarrhoea was a recent
event or not. Yisak et al61 in Ethiopia studied 798 under-fives to determine risk factors for undernutrition
using the WHO recommended standards for assessing nutrition. Diarrhoea was found to be a significant
risk factor for both underweight and stunting. This finding is similar to that by Bhandari and Chhetri.59 In
Nigeria, Owoaje et al62 also documented a significant association between undernutrition and recent
episodes of diarrhoea among under-five children.
Undernutrition and immunization
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Immunization of under-fives aims at reducing the risk of a child being affected significantly by infectious
diseases like measles and tuberculosis. When children are not immunized, they may suffer from bouts of
these infections which are often associated with diarrhoea as well as anorexia. They are therefore unable
to retain essential nutrients required for optimal growth.63 It has been observed that immunization being
an integral part of primary healthcare platform reaching children multiple times in their first year of life,
provides the opportunity to reach children with other critical health interventions.63 In the absence of
these interventions, these children become susceptible to undernutrition. Sengupta et al64 in 2010
conducted a survey among 200 under-fives in Punjab, India. The aim was to define epidemiologic
correlates of malnutrition. In their study, all the forms of undernutrition were found to be higher among
children having incomplete immunization when compared with children having complete immunization.
However, the NCHS reference as well as Gomez classification was used to assess the subjects instead of
the WHO 2006 Growth Standard. In Ghana, Mensah65 in 2014 studied maternal factors and nutritional
status of under-fives in Asante-Akim municipality. Three hundred and twenty-two mothers with their
children were studied. Wasting and stunting were found to be significantly associated with incomplete
immunization. In another study by Ojofeitimi et al66 in Osun, Nigeria 230 children were studied for
determinants of nutritional status among under-fives. Incomplete immunization was also found to be a
key determinant for wasting and stunting. A sample size of 230 children may however not accurately
describe the situation in the population.
Undernutrition and maternal occupational status
Maternal occupational status has been documented as a possible predictor of nutritional status.67 Two
possible mechanisms for this effect have been put forth: first, is increased family income associated with
her employment; and second, the time taken away from child care when mother is away for work. The
effects of the first are direct and positive while the other is inverse and negative.67 Abbi et al67 studied
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1,990 rural children, one to six years of age, from Chandrapur District, Maharashtra, India to assess the
impact of maternal occupational status on nutrition. The risk of stunting was found to be significantly
higher among children whose mothers were in paid employment than in children of unemployed mothers.
This finding is also similar to Sharma et al’s32 findings in India where maternal employment was also a
significant risk factor for stunting. In contrast, Abubakar et al68 in Tanzania studied 432 children in the
Kilimanjaro region. There was no significant relationship between maternal occupation and nutritional
status. In Ekpoma, Nigeria, Ozor and Omuemu69 studied 402 women with their under-five children.
Maternal employment was found to be a major contributor to wasting and stunting. The researchers
however used the NCHS growth reference instead of the recommended WHO 2006 Growth Standard.
Undernutrition and maternal education
Maternal level of education and infant feeding practices continue to dominate as risk factors for
undernutrition as published in other studies.70-73 Hassan et al74 looked at the role of maternal education in
the 15-year trajectory of malnutrition in children under 5 years of age in Bangladesh. Data was pooled
from national demographic and health surveys conducted between 1996-2011. The study noted that
children of mothers with secondary or higher education were at lower risk of stunting, underweight and
wasting when compared to children whose mothers had less education. However, in Democratic Republic
of Congo, Emina et al75 in a study of the association between maternal education and nutritional status
noted that there was no statistically significant relationship at 5% level of significance. The study
population was however recruited mostly from rural areas (65%) and hence may not have represented the
national picture. In Nwangele, Imo state, Nigeria, Duru et al76 looked at the prevalence and determinants
of malnutrition among under-fives in 2015. Four hundred and six under-five subjects were recruited.
Prevalence of stunting and wasting were higher among children whose mothers had primary or no
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education when compared to those with secondary education or more. The study however was also
conducted in a rural community and hence may not represent the true picture.
Undernutrition and socioeconomic class
Various authors using different methods to determine socioeconomic class, have noted that
socioeconomic class is a significant factor in childhood undernutrition.77 Islam et al78 in 2014 published
data from a study conducted in Assam, India involving 500 under-five children. Their nutritional status
and associated factors were assessed. Children from the lower socioeconomic class were significantly
more underweight, stunted and wasted than children from the higher socioeconomic class. This finding is
also corroborated by Anderson et al79 in their study conducted in Ghana in 2010. In the study, by using
family possessions as a proxy for socioeconomic class, the authors also noted that families with lower
socioeconomic class were at greater risk of undernutrition when compared to the higher socioeconomic
class.79 In Nigeria, Onyire et al80 published data from a study conducted in Abakiliki, Ebonyi state. The
researchers assessed for undernutrition and associated factors among their under-five patients. Out of the
150 undernourished subjects approximately 57% were from the lower socioeconomic class. This was
significant at 5% level of significance. This study may however be limited by the fact that subjects were
recruited from a hospital community only.
Undernutrition and wealth quintile
Household wealth index (quintile) which is based on ownership of durable assets has also been noted as a
risk factor in undernutrition.81 Hong et al82 conducted a study in 2006 among 5,977 under-five children to
determine the relationship between household wealth inequality and undernutrition in Bangladesh. The
household characteristics used to estimate the wealth index include having electricity, type of source of
drinking water, access to a sanitation facility, availability of cooking fuel, main roof material, main wall
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material, floor material. The asset variables include durable goods (wardrobe, table, chair or bench, watch
or clock, radio, television, bicycle, motorcycle, sewing machine, and telephone) and land ownership. The
results showed that children from the lowest quintile in the wealth index were three times more likely to
suffer from undernutrition than those from highest quintile.82 In a multi level analysis of individual and
community effect on chronic malnutrition in rural Nigeria, Uthman83 studied the relationship between
stunting and wealth index. A total of 4007 subjects drawn from 96 rural areas in Nigeria were studied. He
noted that with each increase in the household wealth index the odds of being stunted decreased by 16%.
The main limitation of the wealth index is that it does not approximate accurately to household wealth.84
Undernutrition and age
The nutritional status and the characteristics related to malnutrition in children under-five years of age in
Nghean, Vietnam was published by Hien et al85 in 2008. Six hundred and fifty subjects were enrolled. A
relationship was noted between age and undernutrition. Children within the age group 36-47 months had
the highest proportion of underweight children (44.3%) and the highest proportion of stunting was noted
in children between the ages 12-23 months (57.3%). Wasting was however noted the most in children
greater than 48 months (17%). Similar findings, in the age group 12-23 months, were noted by Bloss et
al76 in a cross sectional survey in Kenya in 2002. The study involved 175 under-five children drawn from
three villages and nutritional status was determined using anthropometry. One major finding from the
study was that children in their second year of life (12-23 months) were at increased risk of
undernutrition. Perhaps this could be explained by the increased metabolic demand required at this age
for growth.86 In the study by Andersen et al79 a lower age group (less than 12 months) was noted as risk
factor for undernutrition. Manyike et al38 in 2014 conducted a study in Abakiliki, Ebonyi State to
determine the prevalence and risk factors associated with malnutrition among preschool age children. Six
hundred and sixteen children aged 1-5 years were recruited as subjects. The recommended WHO weight
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for height Z score was also used in assessing for nutritional status. Findings showed that wasting was
higher among children aged 1 and 2 years than in the other age groups. Stunting was however highest
among the 2 year olds. Although these findings were similar to the findings by Bloss et al77, they were
however not statistically significant.

Undernutrition and birth order
Higher birth orders have been associated with malnutrition. Yisak et al61 in Ethiopia noted that birth
order of greater than four was significantly associated with underweight, wasting and stunting. This was a
cross-sectional study involving 791 under-five subjects. The WHO recommended anthropometric
standard was also used. In Uganda, Habaasa et al87, however did not find any significant association
between the birth order and stunting or wasting. In Ibadan, Owoaje et al62 studied 100 children identified
as undernourished. Higher birth order was noted to be a significant contributor to childhood
undernutrition. Only children aged 6-23 months were recruited for the study. This will therefore not be
representative of the Nigerian under-five picture. Contrary to all these findings, is that documented by
Mosli et al88 in 2015. Two hundred and seventy three children from Michigan, USA were studied for the
impact of birth order on nutrition. It was rather found that children who were the youngest, and invariably
of higher birth order, where more at risk of being overweight than older siblings. The study subjects
included children up to 8 years. Also all the recruits were from low-income families. These factors may
have had a bearing on the outcome.

Undernutrition and chronic diseases
Chronic disease refers to a disease that is ‘long in duration—often with a long latency period and
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protracted clinical course; of multi-factorial aetiology; with no definite cure; gradual changes over time,
asynchronous evolution and heterogeneity in population susceptibility.’89 Diseases such as congenital
heart defects, sickle cell anemia and cerebral palsy fall into this category. Their impact on the nutritional
status of under-fives has been documented in literature.90-92 Ratanachu-Ek and Pongdara90 in Thailand
studied 161 paediatric patients with congenital heart defects. Undernutrition was found in 40% of the
studied population. In Nigeria, a higher prevalence was observed among patients with congenital heart
defects.92 In a case control observational study by Okoromah et al92 in Lagos, 73 children with diverse
congenital heart defects were compared to matched controls without heart defects. Undernutrition was
found in 90.4% of cases while the prevalence among controls was 21.1%.
In Tanzania, Cox et al91 in a cohort study of 1618 sickle cell anemia patients, stunting and wasting were
significantly higher when compared to non-sickle cell anemia control. The rates for stunting and wasting
were 36.2% and 18.4% respectively among sickle cell anemia patients. High rates of stunting and
wasting were also noted by Esezobor et al92 among sickle cell anemia patients in Lagos Nigeria. In a
study of 233 paediatric sickle cell anemia patients, 22.7% and 11.6% were respectively wasted and
stunted. The explanations for these observations in chronic disease are multifactorial and include
increased energy expenditure, poor feeding, high cost of care and its attendant toll on family resources
among others.91-93 In this study, known chronic disease will be an exclusion criteria.
Other documented factors associated with undernutrition include poor paternal education, male gender,
number of children.32,95-97

Overnutrition
Similar to undernutrition, there are diverse identified risk factors associated with overnutrition.
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Overnutrition and Television hours
The American Academy of Paediatrics recommends that children under five years should not get more
than one hour of television time per day.98 In a publication by Brophy et al99 analyzing data from the
Millennium Cohort study, 17,561 singleton children of White/European (n = 15,062), Asian (n = 1,845)
and African (n = 654) backgrounds were selected. Analysis revealed that children with a sedentary
lifestyle (measured by crude analysis as greater than three hours of television per day), were more likely
to be obese regardless of ethnicity.99 This finding of an association between hours spent watching
television and overweight was also corroborated in a study by Jiang et al100 conducted in Beijing and
involving preschool children. The study showed that greater than two hours per day of television viewing
was found to be significantly associated with overweight. According to the American Academy of
Paediatrics, prolonged television viewing predispose children to getting attuned to sedentary lifestyles,
excessive snacking and eating of junk as well as fatigue from disturbed sleep patterns. 101 These habits
ultimately, further predispose these children to overweight and obesity. In Nigeria, Abdulkarim et al102
assessed factors that were responsible for overnutrition among Nigerian students. A total of 1700 subjects
were recruited. It was noted from the study that television hours greater than three hours daily was a
significant risk factor for obesity. However, the study was conducted among school adolescent children.
Overnutrition and birth weight
The relationship between overnutrition and birth weight has been somewhat conflicting. According to the
thrifty phenotype hypothesis, children who are born with low birth weight in the presence of adequate
food are predisposed to being overweight later in life.103 This was propounded by the genetic
epidemiologist Neel in 1962.104 However, the body of evidence to fully accept this hypothesis has been
inconclusive.105 In a cohort study in Cleveland USA, Hack et al106 studied low birth weight children over
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a period of 20years. One hundred and three male and 92 female subjects were recruited. In order to
mitigate confounding variables, socio-demographic status and birth weight of recruited children were not
significantly different. When compared to normal birth weight controls by age 8 years and 20years, the
females had attained catch-up growth only, while the males remained significantly smaller in weight. In
Ghana, Aheto107 in 2015 published data in which 588 under-five children were studied. Aheto found out
that low birth weight was found to be a significant risk for undernutrition and not overnutrition. In a
systematic review and meta-analysis in China by Yu et al108 in 2011, high birth weight is the risk factor
for overweight in children. Similarly, in a 12-country study by Qiao et al109 in which 5141 children were
recruited, high birth weight was a significant factor for obesity in later childhood. A merit of this study
was the large sample size as well as the fact that subjects were recruited across all the continents. All
these studies contrasted the theory by Neel.
Other documented predictors of overweight and obesity in under-five children include maternal
occupational status, socioeconomic class and maternal overweight.110-112 Mamabolo et al110 in 2005
published a study on the determinants of overweight in three year-old black South African children. It
was a prospective cohort study involving 162 children. Children whose mothers were involved in paid
employment had higher risk of overweight than those whose mothers were unemployed. The risk was
approximately 18 times more in children whose mothers were involved in paid employment. However, in
this study the subjects were only from a particular age group (three years) and therefore will not be
representative of the under-five population.
Adegoke et al111 conducted a study in Ile-Ife, Nigeria, in 2009 to determine the nutritional status of 360
subjects aged 6-18 years. The study was conducted in four primary schools and overweight/obesity was
determined using the International Obesity Task Force (IOTF) criteria. Children from higher
socioeconomic class had higher rates of overweight and obesity than those from the lower socioeconomic
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class.111 This finding is in contrast with Senbanjo’s44 publication involving preschool children in Lagos in
which he noted that socioeconomic class had no significant role in a child developing overweight/obesity.
This study’s age group was however different with Adegoke’s study group and hence might explain the
variance. This proposed study will aim to assess further the possible relationship between undernutrition
and overnutrition with socioeconomic class in the study group.
Pathogenesis
Undernutrition
The causes of undernutrition could be divided into primary and secondary. Primary undernutrition refers
to the deficiency state due to poor or inadequate food intake while secondary undernutrition is caused by
increased nutrient needs, decreased nutrient uptake, and/or increased nutrient losses.113 Secondary
undernutrition is found in diseased states such as congenital heart diseases, infections with HIV,
Tuberculosis, malabsorption syndromes and protein losing enteropathies.94,114-116 Inadequate food intake
is the most common cause of undernutrition worldwide.108 Regardless of the implicated cause, these lead
to inadequate intake and uptake of protein, energy and micronutrients. These deficiencies invariably
result in adaptive responses to inadequate energy and/or protein intakes.117 These adaptive responses then
lead to reduced activity and concomitant diminution in energy expenditure.113 However, despite this
adaptive response, fat stores are mobilized to meet the ongoing, albeit lower, energy requirement. Once
these stores are depleted, protein catabolism must provide the ongoing substrates for maintaining basal
metabolism.113 The depletion of fat and protein stores leads to the characteristic features of
undernutrition.118
Overnutrition
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An individual’s weight is usually a balance between nutrient/calorie intake and energy expenditure. A
complex interplay between each individual's genetic predispositions and the environment affects an
intricate system that controls appetite and energy expenditure.119 Overweight results from a dysregulation
of caloric intake and energy expenditure.119 Theories have been expounded implicating the ‘thrifty
genotype’/’thrifty phenotype’ as a major contributing factor to overweight.120 Thrifty genotype theory
refers to an evolutionary trend in which malnutrition curtailed life for many; those who survived were
perhaps genetically and physiologically better able to cope with periods of nutritional inadequacy. 120 This
selection was protective in environments where food insecurity predominated. When thereafter these
survivors are exposed to situations where food is plentiful and the body’s need for food to fuel activity is
reduced, such metabolism becomes a disadvantage. The body achieves nutritional adequacy too readily.
Excess energy intake is deposited as fat to prepare for future famines which no longer occur.120 The
thrifty phenotype on the other hand posits that children with low birth weight, having suffered
intrauterine periods of starvation tend to be overweight in later childhood.120 Evidence for the thrifty
phenotype, however, remains difficult to interpret as birth weight acts as a marker not only of growth
during fetal life but also of postnatal growth.121 Additionally, small for gestational age babies tend to
catch-up during infancy and it is the variability in infant growth that has been associated most reliably
with variability in adiposity in childhood and beyond.121
Overweight/obesity can also occur as a result of genetic defects. Mechanisms that defend a highly
individualized “set point” for body weight exist. When an individual has a heritable or acquired
susceptibility to positive energy balance, superimposed on these native homeostatic mechanisms, he or
she has a tendency to become obese.122 An example is the Prader –Willi Syndrome.123 This is however
uncommon.
Clinical features
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Undernutrition
The clinical features observed with undernutrition are vast and virtually all the body systems may be
affected depending on the degree of undernutrition. The musculoskeletal system is largely affected and
features include poor weight gain, loss of subcutaneous fat, muscle wasting and sometimes oedema of the
hands and feet.96 A common skin change associated with malnutrition is the flaky paint skin which is
characterized by patchy peeling of the skin.124 Motor weakness, hyporeflexia and hypotonia are essential
nervous system manifestations.125 Undernutrition also impairs the immune system making these children
prone to co-morbidities.126 The commonest of these co-morbidities are pneumonia, diarrhoea and
malaria.114,126 Death may result from these.127 Children with persistent undernutrition who survive
become stunted during the first two years of life.6 Their ability to resist disease, undertake physical work,
study and progress in school are all impaired.6
Overnutrition
Overweight and obesity are the outcome of overnutrition.4 Features of overweight and obesity include
back pain, knee pain and obstructive sleep apnoea.119 The major concern with overweight and obesity
however, is that they predispose children to co-morbidities.128 Observed co-morbidities during childhood
and adolescence include hyper-insulinemia with non-insulin dependent diabetes mellitus, hypertension,
orthopedic and musculoskeletal complications, asthma, polycystic ovary syndrome and psychological
sequelae.128 Obstructive sleep apnoea which is more common in overweight children may be complicated
with daytime fatigue and pulmonary hypertension.129 In severe cases this obstructive sleep apnoea may
lead to congestive cardiac failure.129 Psychological problems associated with childhood obesity include:
negative self-esteem, withdrawal from interaction with peers, depression, anxiety and the feeling of
chronic rejection.130 The probability of obesity persisting into adulthood increases from 20% at four years
to 80% by adolescence. 131
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Assessment of Nutritional status
Various methods exist for the assessment of nutritional status. These include clinical methods,
anthropometry and biochemical methods.
Clinical methods
This involves a general examination to assess commonly affected parts of the body such as the hair (for
colour changes), muscle bulk (for wasting), skin (for looseness and the presence of dermatitis) and the
limbs (for presence/absence of oedema).132 This method, however, is difficult to clearly delineate and
requires meticulous clinical training of assessors. This makes this method difficult to use in the
community for screening for malnutrition.

Anthropometry
This involves obtaining body parameters such as weight, height, mid-upper arm circumference, skin fold
thickness, head circumference, chest circumference and comparing them with age-specific reference
values and standard charts.133 There are also other derived indicators from these body parameters such as
weight-for-height and Body Mass Index (BMI) which are used to determine nutritional status by
comparing them to standard charts. Anthropometric measurements generally provide the most portable,
universally applicable, inexpensive and non-invasive technique for assessing the size, proportions and
composition of the human body.134 This factor makes it relevant in population surveys to identify groups
at risk for further evaluation and possible interventions.135 Determining which indicator to use depends
on age of the study population. Commonly used indices among under-five include weight-for-age,
weight-for-length/height and length/height-for-age. Length/Height-for-age defines past nutritional status.
Weight-for-age defines both past (chronic) and present (acute) nutritional status but does not distinguish
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between both.135 This, thus makes weight-for-age complex to interpret. Weight-for-length/height defines
present nutritional status and is therefore the best indicator for acute malnutrition.37

Biochemical method
Laboratory assessment of serum proteins, micronutrients (vitamins and mineral elements), and fats can be
used to identify the presence of primary malnutrition (inadequate intake) and also act as a guide in
therapeutic decisions in secondary malnutrition (conditions of increased need or substrate losses).136 In
this method, levels of serum proteins, micronutrients which are present in the body fluids or effluents are
measured. These include albumin, haemoglobin levels, urinary iodine, iron status, serum folate, selenium,
vitamin B etc.132,136 These can be used to identify malnutrition when compared to reference values.
The signs and symptoms of micronutrient deficiencies commonly overlap and occasionally multiple
deficiencies may occur.137 This will therefore make interpretation of test results difficult. A careful
approach must also be adopted to prevent running unnecessary investigations on these children. Also,
biochemical indicators require laboratory facilities, expensive equipment and highly qualified staff to
perform and interpret tests, as well as equipment, facilities, and protocols for collecting, storing, and
transporting specimens and for reporting results. These requirements make biochemical indicators
unsuitable candidates for field-based case-detection methods.137
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AIM AND SPECIFIC OBJECTIVES
Aim: To determine the prevalence of undernutrition, overnutrition and associated factors among underfive children attending pre-primary schools in Enugu North Local Government Area of Enugu State.
Specific Objectives
•

To determine the prevalence of undernutrition among children aged 12-59 months.

•

To determine the prevalence of overnutrition among children aged 12-59 months.

•

To identify the risk factors associated with both undernutrition and overnutrition.
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MATERIALS AND METHODS
Study area
Enugu is the capital of Enugu State in the South East geopolitical zone of Nigeria. Enugu North Local
Government Area contributes to about 50% of the capital with a span of 107km2.138 A map of the local
government is attached (Appendix I).139 Enugu North is metropolitan, hence, has an urban core and
sparse intervening rural areas.140 The estimated population is 310,171 persons with an under-five estimate
of 51,641.141 There are both public and private pre-primary schools in the state. The average tuition cost
per session in the private schools is about N120,000. while tuition is free in the public schools. The
under-five school enrollment rate for children aged one-five years is approximately 60% with a malefemale ratio of one.142 Most of the indigenes of Enugu are of Igbo ethnicity.143 However, other ethnic
groups can be found and include Yoruba, Hausa and Fulani. These are usually migrants. The local
language is Igbo and like other parts of Nigeria, the official language is English.143 Majority of the
working class are civil servants. Yam, garri and rice are among the staple foods in Enugu.
Study design
The study was a cross-sectional study.
Study population
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Subjects were recruited from pre-primary schools in Enugu North Local Government Area of Enugu
State.
Determination of sample size
The minimum sample size was determined based on standard statistical formula for prevalence rates
shown below:
n=Z2p(1-p)/d2.144
n= minimum sample size.
p=observed proportion (0.211) which was derived from a previous study on nutritional status among
preschool children in Enugu Metropolis)39
Z=value of the standard normal distribution 1.96.
d=desired precision 0.03.
Therefore n= (1.96)2(0.211) (0.789)/(0.03)2 = 711.
An attrition rate of 10% was allowed giving a total sample size of approximately 782.

Sampling method

A stratified single stage sampling technique was used. There are 13 wards in Enugu North Local
Government Area with a total of 185 pre-primary schools (Appendix IIA).141,145 One private and one
public school were selected by simple random sampling from each ward (Appendix IIB). This gave a
total of 26 schools. Samples were allotted to selected schools based on the total number of pupils in the
schools, using the proportionate allocation method.146 With proportionate allocation, the sample size of
each stratum (school) is proportionate to the population size of the stratum. Strata sample sizes were
determined using the equation :
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nh = ( Nh / N ) * n

where nh is the sample size for stratum h, Nh is the population size for stratum h, N is total population
size, and n is total sample size.146 Details are provided in Appendix IIB.

The allocated sample size for each school was re-allocated proportionately across pupils in the different
classes. Within each class, the number of allotted pupils was selected randomly using a computer
generated table of random numbers.
Selection of subjects
Inclusion Criteria: The inclusion criteria were:
1. Children aged 12-59 months.
2. Children who have lived in the study area for at least 6 months.
3. Children whose caregivers give an informed consent for the study.

Exclusion Criteria
1. Presence of any known chronic debilitating illness that can affect growth such as sickle cell
anaemia, known HIV/AIDS infection and congenital heart defect.

Ethical Considerations
Ethical approval was obtained from the Health Research Ethics Committee of University of Nigeria
Teaching Hospital Enugu (Appendix III). Approval was also obtained from the Enugu State Ministry of
Education before commencement of the study (Appendix IV). Signed and/or thumb printed informed
consent was obtained from the parents/caregiver (Appendix V). Permission was also obtained from the
head of the participating schools.
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Data collection
A pre-tested questionnaire was administered (Appendix VI). Information regarding the subjects and their
caregivers was entered into the questionnaire by the caregiver. Illiterate parents were encouraged to seek
help from the subjects’ class teachers’ in completing the questionnaire. The socioeconomic status of the
parents were determined based on Oyedeji’s classification (Appendix VII).147 The maternal educational
and occupational status of subjects was also described based on Oyedeji’s classification. The wealth
quintiles were derived from the wealth index survey included in the proforma and subjects classified as
poorest, poor, medium, wealthy and wealthiest. Exclusive breastfeeding in this study was defined as
breast milk only feeds for the first 6 months of life.49 Normal birth weight is defined as birth weight
between two and a half kilograms to less than four kilograms.106 Low birth weight was defined as birth
weight less than two and a half kilograms.106 High birth weight was defined as birth weight greater than
four kilograms.148 Age of adult diet introduction was defined as age at which semi-solids/mashed adult
meals were added.56 Maternal employment was defined as involvement in paid work.149 Data for all
analyzed associated factors were obtained from the questionnaire filled by the caregivers.
Anthropometric Measurements
Weight and length/height of participants were measured and recorded by the researcher and a trained
health assistant. A general examination was done prior to measurements to identify any obvious anomaly.
Anthropometric measurements were done twice. Discrepant readings necessitated a third reading.150 The
average of the two closest readings was then taken and used for analysis.150 In this study, z-scores of the
anthropometric parameters of weight for height/length and height/length for age were calculated using
WHO Anthro software.151 Values obtained were compared to the recommended 2006 WHO growth chart
standard.28
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Weight was measured using a standardized digital weighing scale (OMRON HN289) to the nearest
0.1kg. The maximum measurable weight for this scale is 150kg with a precision of 0.1kg. Subjects stood
without shoes, dressed down to their pants for measurement. Children who were unable to stand had their
measurements taken while being carried by my health assistant or their class teachers.150 The weight of
the health assistant/class teacher was then taken alone. The difference between the two measurements
was taken as their weight. Accuracy of the scale was assessed daily using standard weight measures.
Length was measured to the nearest 0.1cm, using a length mat (SECA 210), for children aged less than
two years. This mat has a measuring range of 10-99cm with a precision of 0.1cm. Height was measured
to the nearest 0.1cm, using a stadiometer (SECA 213), for children aged two-five years. This stadiometer
has a measuring range of 20-205cm with a precision of up to 0.1cm. An angle of 900 was maintained
between this device and the ground. Participants who were bare-footed, had their height taken with the
head placed in the Frankfort plane (lower margins of the orbits and the upper margins of the ear canals
will lie in the same horizontal plane).152
Data Analysis
Data analysis was done with SPSS version 20.0 (Chicago II). Frequency and percentage were used to
summarize categorical variables such as gender, socioeconomic class and nutritional status while means
and standard deviations were used to summarize continuous variables such as age, weight for
height/length and height/length for age. The associations between nutritional status and the following risk
factors: age, maternal educational status, age of adult diet introduction table was done using chi-square.
The Fischer’s exact was not used as it is most suited for a two by two contingency table. The associations
between the dichotomous categorical dependent variables- wasting, stunting, overweight , obesity and the
independent variables which include the following factors: socioeconomic class, wealth quintile, gender,
exclusive breastfeeding, family size, birth order, television viewing hours, maternal occupation,
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diarrhoea, birth weight were determined using logistic regression. All p-values <0.05 were taken as
statistically significant. Results are presented in tables and charts.

RESULTS
Seven hundred and forty nine out of 782 recruited children were studied. This gave a response rate of
95.8%. An attrition rate of 4.2% was recorded and this constitutes children whose parents did not give
consent or return their forms as well as those who were absent on the scheduled day for measurements.
Demographic characteristics of study subjects
Sex distribution
Out of the 749 children involved in the study, 379 (50.6%) were males while 370 (49.4%) were females.
The approximate ratio of males to females was therefore 1:1.
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Figure 1:
Pie chart showing percentage sex distribution of study subjects.

Age distribution
The age distribution of study participants in months is presented in Figure 2. Two hundred and forty-four
(32.6%) children were aged 36-47 months while children aged 12-23 months were 77 (10.2%).
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Figure 2: Bar chart showing age distribution of study subjects in percentage.

Socioeconomic class of study subjects
Out of the 749 recruited subjects, there were 658 (87.8%) respondents with complete data set for
socioeconomic class determination. Two hundred and sixty-six (40.4%) respondents were from the upper
socioeconomic class. Two hundred and six (31.3%) respondents were from the lower class while 186
(28.3%) were from the middle class as depicted in Figure 3.
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Figure 3: Pie chart showing socioeconomic status percentage distribution of study subjects.

Maternal educational and occupational status of subjects
Table V summarizes the maternal educational and occupational status of subjects based on Oyedeji’s
classification (Appendix VII). There were a total of 725 respondents for maternal educational status..
Two hundred and eighty (38.6%) had no education while 112 had tertiary education.
There were a total of 709 respondents for mother’s occupation. There were 137 mothers who were
unemployed while 572 were employed.
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Table V: Maternal educational and occupational status of the subjects
N

%

280
198

38.6
27.3

135

18.6

112
725

15.4
100

137
132

19.3
18.6

142

20.1

193

27.2

105

14.8

709

100

Maternal educational
status
No education
Primary certificate
Senior-School
Certificate
University
Total
Maternal
occupational status
Unemployed
Petty traders/Artisans
Non manual skilled
workers
Senior-school
teachers and medium
sized business owners
Senior_public
servants,
professionals&large
business owners
Total

Economic status (Wealth quintile)
The wealth quintile of the subjects derived from the household wealth index survey is as shown in Figure
4. There were 676 respondents with complete data set for wealth quintile determination. The result shows
that 174 (25.7%) subjects were from the medium (3rd) quintile while 93 (13.8%) subjects were from the
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wealthy quintile. The poorest quintile was represented by 134 (19.8%) subjects while the poor were
represented by 140 (20.7%) subjects.
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Figure 4: Bar chart showing percentage distribution of subjects across the wealth quintiles.

Anthropometric data of subjects
The mean weight for height and height for age z-scores for the different age groups is as presented in
Table VI. The mean weight for height z-score for children aged 12-23 months was -0.1 ±1.25 while the
mean height for age z-score was 0.85 ±1.52. The mean weight for height z-score for children aged 24-35
months was -0.02 ±0.96 while the mean height for age z-score was 0.40 ±1.49.
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Table VI. Descriptive statistics of anthropometric data
Age

N

Minimum
Z score

Maximum
Z score

Mean
Z score

Std.
Deviation

12-23 months
WFH
HFA

77
77

-4.29
-1.75

3.23
6.00

-0.10
0.85

1.25
1.52

24-35months
WFH
214
-2.91
5.23
-0.02
HFA
214
-3.81
6.60
0.40
36-47months
WFH
244
-3.76
4.28
0.07
HFA
244
-4.42
4.66
0.40
48-59months
WFH
214
-2.50
4.02
-0.11
HFA
214
-4.33
3.58
0.33
749
Total N
 WFH= Weight for height/length. HFA=Height/Length for age

0.96
1.49
1.03
1.25
1.08
1.22
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Nutritional status of study subjects
Six hundred and eighty-five (91.5%) of 749 subjects had normal nutritional status. Forty-four (5.9%)
subjects had a form of undernutrition (wasting, severe wasting and stunting) while 22 (3%) subjects had
overnutrition (overweight and obesity) as shown in Figure 5.

100.00%

91.50%

90.00%
80.00%

Percentage

70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

5.90%

3%

0.00%
Undernutrition

Overnutrition

Normal nutrition

Nutritional status

Figure 5: Bar chart showing percentage distribution of study subjects according to nutritional status.
Among the subjects, 18 (2.4%) were wasted of which two (0.4%) were severely wasted. Twenty-six
(3.5%) of the subjects were stunted. Eleven (1.5%) subjects were overweight while another 11(1.5%)
subjects were obese. Co-existing malnutrition states were found in 2 subjects (one subject was stunted
and wasted while one subject was stunted and obese).

Nutritional status and age
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The nutritional status of the study participants according to age groups is presented in Table VIII.
Stunting was found in 5.1% of subjects aged 24-35 months while none was found in children aged 12-23
months. Obesity was found in 1.9% of those aged 48-59 months while it was 0.9% in those aged 24-35
months. None of these differences were found to be statistically significant. This is shown in Table VII.
Table VII: Nutritional status distribution according to age
Nutritional

*

Age group (months)

status

12 - 23

24 - 35

36 - 47

48 – 59

Total

Normal

70 (90.9)

199 (92.6)

225 (91.8)

191 (89.3)

685

Wasting

4 (5.2)

2 (0.9)

6 (2.4)

6 (2.8)

18

Stunting

0 (0.0)

11 (5.1)

6 (2.4)

9 (4.2)

26

Overweight

1 (1.3)

1 (0.5)

5 (2.0)

4 (1.9)

11

Obesity

2 (2.6)

2 (0.9)

3 (1.2)

4 (1.9)

11

𝜒2= 13.877, P = 0.309
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*Total subjects were 751 as against 749 respondents. This is because one subject was wasted and stunted
while one subject was stunted and obese.

Nutritional status and gender
Table VIII below shows results of nutritional status distribution by gender. Seventeen male subjects were
stunted compared to nine female subjects. Four male subjects were overweight compared to seven female
subjects. Also, seven male subjects were obese compared to four female subjects. None of these findings
were statistically significant.

Table VIII: Nutritional status distribution by gender
Male
n (%)

Female
n (%)

P-value

OR

95% C.I for OR
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Normal

344 (90.3)

341 (92.2)

Wasting

9 (2.4)

9 (2.4)

0.985

0.991

0.389 – 2.528

Stunting

17 (4.5)

9 (2.4)

0.135

1.872

0.823 – 4.259

Overweight

4 (1.0)

7 (1.9)

0.368

0.566

0.164 – 1.953

Obesity

7 (1.8)

4 (1.1)

0.383

1.735

0.503 – 5.980

381(100)

370(100)

Nutritional status and maternal level of education
There were 725 respondents for mother’s highest educational level. Wasting was found in six (2.1%)
subjects whose mothers had no education. Similarly six subjects whose mothers had only primary
education were also wasted. Three subjects and two subjects were found respectively in mothers with
secondary and tertiary education. Also stunting was found in three (1.1%) subjects whose mothers had no
education, six (3%) subjects whose mothers had only primary education, seven (5.2%) subjects whose
mothers had only secondary education and in four (3.6%) subjects whose mothers had tertiary education.
Concerning obesity, there were seven (2.5%) subjects with obesity whose mothers had no education.
Obesity was found in one (0.5%) subject whose mother had primary education. Two (1.8%) subjects
whose mothers had tertiary education were obese. These observed differences were not statistically
significant 𝜒2 = 15.918, P = 0.195.

Table IX: Nutritional status and maternal level of education
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No education

Primary

Secondary

Tertiary

n (%)

n (%)

n (%)

n (%)

Normal

256 (91.4)

184 (92.9)

123 (91.1)

103 (92.0)

Wasting

6 (2.1)

6 (3.0)

3 (2.2)

2 (1.8)

Stunting

3 (1.1)

6 (3.0)

7 (5.2)

4 (3.6)

Overweight

8 (2.9)

1 (0.5)

1 (0.7)

1 (0.9)

Obesity

7 (2.5)

1 (0.5)

1 (0.7)

2 (1.8)

𝜒2 = 15.918, P = 0.195

280(100)

198(100)

135(100)

112(100)

Nutritional status and maternal occupational status
There were 709 respondents for mother’s occupation. Respondents were divided based on employment
status as unemployed and employed. There were 14 (2.4%) wasted subjects whose mothers were
employed and four (2.9%) wasted subjects whose mothers were unemployed. There were 18 (3.1%)
stunted subjects whose mothers were employed and seven (5.1%) stunted subjects whose mothers were
unemployed. Regarding obesity, seven (1.2%) of the subjects whose mothers were employed were obese
while four (2.9%) subjects whose mothers were unemployed were obese. These differences were
however, not statistically significant. This is shown in Table X.

Table X: Nutritional status and maternal occupational status
Mother’s Occupation
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Unemployed
n (%)
119 (86.9)

P value

OR

95% C.I for OR

Normal

Employed
n (%)
527 (91.8)

Wasting

14 (2.4)

4 (2.9)

0.683

0.790

0.256 – 2.444

Stunting

18 (3.1)

7 (5.1)

0.234

0.581

0.237 – 1.422

Overweight

8 (1.4)

3 (2.2)

0.459

0.602

0.157 – 2.304

Obesity

7 (1.2)

4 (2.9)

0.144

0.395

0.114 – 1.372

574(100)

137(100)

Nutritional status and socioeconomic class
There were 13 (6.5%) stunted subjects from the lower socioeconomic class while five (2.8%) stunted
subjects were from the middle socioeconomic class. This difference was statistically significant (p =
0.005, OR= 3.606, 95% C.I 1.470 – 8.848). Also, there were three (1.2%) stunted subjects from the upper
socioeconomic class. This proportion of stunted subjects among children of the upper socioeconomic
class was also statistically significant when compared to children from the middle and lower class
(p=0.027, OR= 0.250, 95% C.I 0.073 – 0.857). There were eight (3%) overweight subjects among the
upper socioeconomic class as compared to two (1%) overweight subjects among the lower
socioeconomic class. This difference was statistically significant (p = 0.042, OR = 3.994, 95% C.I 1.048
– 15.208). A similar difference was also observed for obesity among the subjects. This is as shown in
Table XI.

Table XI: Nutritional status and socioeconomic class
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n (%)

P value

OR

95% C.I

Lower

3 (1.6)

0.366

0.555

0.155 – 1.989

Middle

6 (3.3)

0.355

1.640

0.575 – 4.676

Upper

6 (2.4)

0.998

0.999

0.351 – 2.842

Lower

13 (6.5)

0.005

3.606

1.470 – 8.848

Middle

5 (2.8)

0.613

0.769

0.227 – 2.131

Upper

3 (1.2)

0.027

0.250

0.073 – 0.857

Lower

2 (1.1)

0.369

0.493

0.106 – 2.305

Middle

1 (0.6)

0.183

0.246

0.031 – 1.936

Upper

8 (3.2)

0.042

3.994

1.049 – 15.208

Lower

2 (1.1)

0.369

0.493

0.106 – 2.305

Middle

1 (0.6)

0.183

0.246

0.031 – 1.936

Upper

8 (3.2)

0.042

3.994

1.049 – 15.208

Wasting

Stunting

Overweight

Obesity

Nutritional status and exclusive breastfeeding
A total of 447 subjects were exclusively breastfed. Ten subjects (2.2%) who were wasted were
exclusively breastfed compared to eight (3.0%) subjects who were not exclusively breastfed. Eight
(1.8%) subjects who were exclusively breastfed were overweight compared to two (0.7%) subjects who
were not exclusively breastfed. Obesity was documented in nine (2%) exclusively breastfed subjects
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compared to two (0.7%) subjects who were not exclusively breastfed. These differences were not
statistically significant.
Nutritional status and age of introduction of adult diet
There were a total of 695 respondents on age of adult diet introduction. Adult diet was introduced after 6
months for 506 (72.8%) respondents. One hundred and seventy two subjects had their age of adult diet
introduction as 4-6 months. All the 17 subjects (100%), whose age of adult diet was less than or equal to
four months had normal nutritional status. Among subjects who had introduction of adult diet between 46 months, three (1.7%) subjects were wasted compared to 15 (3%) wasted subjects among those who had
age of adult diet as greater than six months. Stunting was also found in five (2.9%) subjects whose age
of adult diet introduction was between 4- 6 months compared to 19 (3.7%) stunted subjects found among
children whose age of adult diet was greater than six months. Obesity was found in 3 (1.7%) subjects
with age of adult diet introduction as 4-6 months while eight (1.6%) obese children were seen in children
whose age of adult diet introduction was greater than six months. There was no observed statistically
significant association between the nutritional status and age of adult diet introduction.
Nutritional status and child’s birth weight
The birth weights of 635 subjects were documented. A total of 25 children were of low birth weight. All
the children that had low birth weight were of normal nutritional status. However six (4.5%) subjects
with high birth weight were obese while five (1%) subjects with normal birth weight were obese. This
difference was statistically significant with a p value of 0.017, OR 4.3 and 95% C.I 1.297-14.410. This is
shown in Table XII.
Table XII: Nutritional status and birth weight.
Birth weight
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Normal
n (%)
436 (91.2)

P value

OR

95% C.I for OR

Normal

High
n (%)
121 (90.3)

Wasting

1 (0.7)

13 (2.7)

0.219

0.277

0.036 – 2.140

Stunting

3 (2.2)

17 (3.6)

0.476

0.636

0.183 – 2.206

Overweight

3 (2.2)

7 (1.5)

0.533

1.544

0.393 – 6.062

Obesity

6 (4.5)

5 (1.0)

0.017

4.324

1.297 – 14.410

134(100)

478(100)

P value

OR

95% C.I for OR

Normal

Birth weight
Low
Normal
n (%)
n (%)
25 (100.0)
436 (91.2)

Wasting

0 (0.0)

13 (2.7)

-

-

-

Stunting

0 (0.0)

17 (3.6)

-

-

-

Overweight

0 (0.0)

7 (1.5)

-

-

-

Obesity

0 (0.0)

5 (1.0)

-

-

-

25(100)

478(100)

Nutritional status and diarrhoea
There were 654 respondents for diarrhoeal episode. Twelve (2.2%) subjects who had no diarrhoeal
episode within one month of the study were wasted while five (4.2%) with greater than or equal to one
episode were wasted. Seventeen (3.2%) subjects who had no diarrhoeal episode within one month of the
study were stunted while three (2.5%) subjects with greater than or equal to one episode were stunted.
There were also 10 (1.9%) obese subjects with no diarrhoea compared to one (0.8%) having greater than
or equal to one episode. None of these differences were statistically significant.
Nutritional status and immunization
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There were 719 respondents for immunization status. Only seven respondents had incomplete
immunization. All the seven respondents with incomplete immunization had normal nutritional status.

Nutritional status and television viewing hours
There were 582 respondents for television viewing hours. Nine subjects (1.9%) who watched television
for greater than one hour/day were wasted while four (3.3%) children who watched television less than or
equal to one hour/day were wasted. This difference was not statistically significant. Nine subjects (1.9%)
who watched television for greater than one hour/day were obese compared to one (0.8%) subject who
watched television for less than or equal to one hour/day. This difference was also not statistically
significant.
Nutritional status and birth order
There were 679 respondents for birth order. Twenty-one (3.4%) children who were among the first four
children were stunted while three (5.5%) children who were the fifth and above were stunted. This
difference was not statistically significant. However, seven (1.1%) children who were among the first
four children were overweight while three (5.5%) children who were the fifth and above were
overweight. This difference was statistically significant (p-value = 0.020, OR =0.192, 95% C.I 0.0480.767). This is shown in Table XIII.
Table XIII: Nutritional status and birth order
Birth order

Normal

1-4
n (%)
571 (91.2)

≥5
n (%)
47 (85.5)

P value

OR

95% C.I for OR
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Wasting

16 (2.6)

2 (3.6)

0.585

0.658

0.147 – 2.950

Stunting

21 (3.4)

3 (5.5)

0.386

0.576

0.166 – 2.003

Overweight

7 (1.1)

3 (5.5)

0.020

0.192

0.048 – 0.767

Obesity

11 (1.8)

0 (0.0)

NA

NA

NA

Nutritional status and number of children in the family
There were 715 respondents for number of children in the family. Among subjects whose families had
four children and less, 2.1% (13) were wasted while 3.2% (3) were wasted among subjects with families
of greater than or equal to five children. Also overweight was found in 1.3 % (8) of subjects whose
families had four children and less while 3.2% (3) of subjects who had families with greater than or equal
to five children were overweight. These differences were not statistically significant. Eleven of the obese
subjects were from families with four children or less while none of the obese subjects were from
families of greater than or equal to five children.
Nutritional status and wealth quintile
Among the subjects, there were four (3.1%) wasted subjects from the poorest quintile, four (3.1%)
wasted subjects from the medium quintile while three (2.4%) were from the wealthiest quintile. This
difference was not statistically significant. Regarding stunting, there were five (3.9%) stunted subjects
from the poorest quintile, no subject from the medium quintile and nine (6.8%) subjects from the
wealthiest quintile. This difference was found to be statistically significant (p= 0.031, OR 2.582 and 95%
C.I 1.092 – 6.104). Six (4.6%) overweight subjects were from the poor quintile while four (2.4%)
overweight subjects were from the medium quintile. This difference was statistically significant
(p=0.006, OR-5.964, 95% C.I 1.657 – 21.458). This is as shown in Table XIV.
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Table XIV: Nutritional status and wealth quintile

Wasting
Poorest
Poor
Medium
Wealthy
Wealthiest
Stunting
Poorest
Poor
Medium
Wealthy
Wealthiest
Overweight
Poorest
Poor
Medium
Wealthy
Wealthiest
Obesity
Poorest
Poor
Medium
Wealthy
Wealthiest

n (%)

P value

OR

95% C.I

4 (3.1)
3 (2.4)
4 (3.1)
3 (2.4)
3 (2.4)

0.728
0.804
0.812
0.650
0.816

1.223
0.852
0.871
1.341
0.861

0.392 – 3.817
0.241 – 3.011
0.280 – 2.711
0.377 – 4.765
0.244 – 3.042

5 (3.9)
4 (3.1)
0 (0.0)
5 (5.6)
9 (6.8)

0.847
0.750
NA
0.286
0.031

1.104
0.837
NA
1.739
2.582

0.402 – 3.033
0.280 – 2.505
NA
0.629 – 4.807
1.092 – 6.104

0 (0.0)
6 (4.6)
4 (2.4)
0 (0.0)
0 (0.0)

NA
0.006
0.330
NA
NA

NA
5.964
1.888
NA
NA

NA
1.657 – 21.458
0.526 – 6.777
NA
NA

2 (1.6)
3 (2.4)
5 (3.0)
1 (1.2)
0 (0.0)

0.875
0.560
0.161
0.657
NA

0.884
1.491
2.360
0.626
NA

0.189 – 4.141
0.390 – 5.702
0.711 – 7.839
0.079 – 4.952
NA

DISCUSSION
In this study, the prevalence rate of undernutrition was 5.9% with wasting accounting for 2.4% and
stunting 3.5%. This finding is a big improvement from the local findings by Amadi39 in 2004 which
recorded wasting of 10.1% and stunting of 21.1% among children aged 2-5years. Amadi’s study however
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did not include children who were less than two years. Also, Amadi’s anthropometric measurements
were not interpreted using the recommended WHO 2006 standard since it was nonexistent then. In the
2014 publication by Soji-Omoniwa et al,36 prevalence rates of 11.9% and 59.2% were noted for wasting
and stunting respectively among under-fives. However, subjects were recruited from a rural northern
community in Jigawa State, Nigeria only and may therefore not represent the Nigerian population.
According to the UNICEF/WHO estimate of 2015, the Nigerian prevalence rates for wasting and stunting
stood at 9.9% and 32.9% respectively. These values represent an average of all the regional prevalence
rates and can therefore explain the difference when compared to this study.
In Kenya, Olack et al34 noted prevalence rates of 2.7% and 47% for wasting and stunting respectively.
The reported 2.7% rate wasting is similar to that in the index study. However, a very high rate of stunting
compared to this study may be due to the fact that subjects were recruited following a period of violent
crisis and also from a rural community only.
Chagas et al33 in Brazil reported a wasting prevalence rate of 3.9% which compares to present study.
Stunting prevalence was however 8.9% in their publication. Chagas and his co-workers in their study,
however, did not specify the exact cut off point used to define stunting. This, thus, may explain the
difference in value with this study.
The prevalence rate of overnutrition among the studied subjects was 3% with overweight and obesity
rates of 1.5% each. This prevalence of 3% compares to the global nutrition report on Nigeria which puts
under-five overnutrition rate at 5%.153
In the study by Amadi33 on nutritional status of under-fives, overnutrition was not reported, thus
corroborating the earlier point made about the neglect of overnutrition. However, Senbanjo44 in 2007
reported an overweight and obesity prevalence of 13.7% and 5.2% respectively among the under-five
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subjects. Although, the observed rate in this study is lower than Senbanjo’s findings, it is in keeping with
the Nigeria Demographic Health Survey finding. In the survey, regional differences were noted in
overnutrition with a prevalence of 2.6% in the South-East where Enugu North Local Government Area is
located.37 According to a recent WHO estimate, the prevalence rate for overnutrition in Africa is 10.6%. 2
Adel et al42 in Libya also documented an overweight prevalence of 16.2% in his nationwide under-five
study. The subjects for Adel’s study were drawn from data collected 13 years before the publication in
2008. This will therefore not reflect the current state in Libya. The WHO estimate for global under-five
overweight is 6.1% and varies from the finding of this study. This difference may be due to the fact that
the WHO study is an aggregate of different countries’ prevalence rates.
There was no statistically significant association between nutritional status (undernutrition or
overnutrition) and age in this study. This in keeping with the study by Manyike et al38 in Abakiliki,
Ebonyi state in which similar findings were noted. Duru et al76 in Imo state, also noted that there was no
statistically significant association between age and overweight. Bloss et al77 in Kenya however, noted
that study subjects in their second year of life were significantly at risk of stunting. The low sample size
of 175 subjects in the Kenya study, may have accounted for the variation with the index study. Vitolo et
al154 in Brazil noted that there was no statistically significant association between overweight and age.
This also corroborates the finding of the index study.
There are conflicting reports in the literature regarding the role of gender on malnutrition.34 In our study,
no statistically significant association was found between nutritional status and gender. Duru et al76 in
Imo state, reported significantly more overweight males than females. It is posited that behavioural and
cultural patterns play a role in this outcome.38 Hence, in families/communities in which there is male
child valorization, there may be dietary discrimination to the detriment of their daughters. However,
Manyike et al38 in Ebonyi State as well as Soji-Omoniwa36 in Jigawa state, Nigeria, documented no
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significant association between stunting or wasting, and gender. Andersen et al79 in Ghana, also noted
that there was no significant association between undernutrition and gender. This is also in keeping with
the findings of this study. Irigoyen et al16 in their study in New York, USA noted male gender as a
significant factor for obesity. However, only children from low-income families were recruited in the
New York study and this may have accounted for the reported difference.
Many authors have documented the impact of socioeconomic status on nutritional status.77-79 It was noted
in this study that belonging to the lower socioeconomic class is an associated factor for stunting. Children
who were from the upper socioeconomic class were less likely to be stunted. Also children from the
upper socioeconomic class were also significantly more overweight and obese. According to Onyire et
al80 in Abakiliki, South-East Nigeria, prevalence of stunting was also higher in children of the lower
socioeconomic class and this is also corroborated by Andersen et al79 in Ghana. In the study by Islam et
al78 in India, stunting and wasting prevalence were significantly higher among children from the lower
socioeconomic class compared to those from upper and middle class. This finding is also similar to the
index study. Regarding overnutrition, Adegoke et al111 in Ile-Ife, Nigeria reported that children from the
upper socioeconomic class were significantly at higher risk of overweight and obesity than those from the
lower socioeconomic class. Vitolo et al153 in Brazil also documented a significant association between
upper socioeconomic class and overweight. These all corroborate the findings of this study. It is believed
that socioeconomic class can affect the quality and quantity of food available to children in the
families.140 Therefore children of lower socioeconomic class will afford food of less quality making them
prone to undernutrition while those from the upper class will access better quality and sometimes excess
food making them prone to overnutrition.
There was no significant association between maternal education and nutritional status in this study. This
is in contrast with the findings by Babatunde8 as well as Duru et al76 in which stunting rates were
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significantly higher among children of mothers with primary or no education. This could be explained by
the fact that Babatunde and Duru studied significantly lower numbers of children compared to this study.
Emina et al75 in Congo, and Pajuelo-Ramirez et al40 in Brazil, as in this study, did not find any
association between undernutrition and maternal education: these having studied significantly higher
numbers of children when compared to the study by Babatunde and Duru.
There was no significant association between maternal occupation and nutritional status. This differs
from Mamabolo et al’s110 finding in which children whose mothers were employed showed higher rates
of overweight and obesity. Mamabolo’s finding suggests that children whose mothers work, have access
to more food and also suffer some form of neglect, hence leading to overeating and subsequently
overweight. However, Mambolo studied only children who were less than three years. This may have
accounted for the difference with this index study. Sharma et al32 in India, on the other hand noted
stunting to be significantly higher in children whose mothers were employed than in children whose
mothers were housewives. This difference furthermore, may also be explained by the fact that more than
80% of respondents in the index study were children of employed mothers. This makes it difficult to
adequately assess the impact of unemployment.
There have been studies documenting a relationship between breastfeeding and nutritional status. 50,51
Exclusive breastfeeding in this study however, did not have any association with the nutritional status of
the studied subjects. This finding is corroborated by Onubogu et al54 who looked at breastfeeding and
nutritional status of under-fives over an 18 year period using the Nigerian Demographic Heath Survey
data. It was noted that exclusive breastfeeding did not have any association with nutritional status. On the
other hand, Baitun et al53 in Bangladesh observed a significant association between undernutrition and
non exclusive breastfeeding. Baitun and his co-workers however recruited only children aged 6-24
months in their study. This may therefore explain the difference with this current study.
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The age of introduction of adult diet was not a significant factor for undernutrition or overnutrition
among the study subjects in the index study. Davies-Adetugbo and Adetugbo58 noted that early
introduction of adult meals was a significant factor for undernutrition among their study subjects.
However, they studied only 81 children. This small sample size may have contributed to the variation
from the index study. In Senegal, Simondon and Simondon57 also noted that early introduction of adult
diet meals was a significant factor for wasting. Findings by Heinig et al56 in United States of America
were similar to the findings of this study as they documented no significant association between age of
adult diet introduction and nutritional status. A further explanation for these variations may be due to
differences in the nutritional value of available staple adult foods in these countries. This is beyond the
scope of this study.
There was no significant association between having diarrhoea and nutritional status in the index study.
This finding differs from that documented by other workers such as Owoaje et al62 in Ibadan, Yisak et
al61 in Ethiopia as well as Bhandari and Chhetri60 in Nepal. Owoaje however studied only children who
were less than 24 months. Bhandari and Chhetri also did not specify whether the diarrhoea was a recent
episode or not. Furthermore, with regards to this study, the effect of diarrhoea may have been mitigated
by care received during the diarrhoeal illness. This however is beyond the scope of the study and may
require further assessment in future studies.
In this study, there was no significant association between television viewing hours and nutritional status.
Unfortunately, there is paucity of data about the impact of television viewing on nutritional status of
under-fives in Nigeria. This makes it difficult to make adequate local comparisons. However,
Abdulakrim et al102 in Northern Nigeria noted that television viewing hours of greater than three hours
per day was a significant factor in overweight children. The study was however among adolescents. Also
the hours assessed are not in keeping with available current recommendation by the American Academy
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of Paediatrics.98 Jiang et al’s100 publication involving under-fives in Beijing, China documented higher
rates of overweight among children who watched television for greater than two hours/day. Also Brophy
et al99 in their millenium cohort study, documented that three hours/day was significantly associated with
overweight among under-fives. In the light of the current recommendation by the American Academy of
Paediatrics, more studies will be needed to assess the impact of television viewing hours of more than
one hour per day among under-fives.
The findings of this study show that children with higher birth order are significantly more overweight
than the lower birth order. This association differs from that by Owoaje et al62 in Ibadan in that
undernutrition was noted more in children with higher birth order than the lower birth order. In USA,
Mosli et al’s88 publication corroborates the findings of the index study in which a higher birth order is
significantly associated with overweight. These observations of malnutrition being associated with higher
birth order could still bother on neglect which these children have been documented to be prone to. 155,156
Neglected children may suffer from irregular meals and meal frequencies, poor eating habits etc which
make them susceptible to malnutrition.157
The number of children in the family did not show any significant relationship with under-five nutritional
status in the index study. A similar finding was documented by Ndukwu et al96 in Onitsha. This is also
corroborated by Lawoyin et al95 in Ibadan in which there was no relationship between undernutrition and
number of children in the family. In the publication by Islam et al78 in India, there was no significant
association between stunting and increasing family size: but wasting was significantly higher with
increasing family size. Asfaw et al35 in Ethiopia noted that belonging to a family with more than five
children was a significant risk factor for stunting. Also, Wong et al97 in Malaysia noted that having more
than four children was a significant risk factor for wasting. Effect of other factors such as socioeconomic
class may explain this variation among different communities.
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Wealth index denoted by the wealth quintile was significantly related with undernutrition and
overnutrition. In this current study, stunting prevalence was significantly higher among children who
belonged to the wealthiest quintile than in the poor and medium quintile children. Also children who
belonged to the poor quintile were significantly more overweight than those from the medium and
wealthiest quintile. This could be as a result of the fact that children from the wealthy quintile tend to
have mothers who are employed and often leave child care to child minders. These children are therefore
prone to neglect and may suffer from malnutrition. This finding, however, is completely opposite to that
by Uthman83 in Northern Nigeria. In his study, the higher the quintile the less likely the risk of stunting.
In Hong et al’s82 publication in Bangladesh, similar findings as in Uthman’s was noted. Hong reported
that children from the lowest quintile in the wealth index were three times more likely to suffer from
undernutrition than those from highest quintile. Janevic and his co-workers71 in Serbia also noted that
children in the poorest quintile were 4 times more likely to be stunted than those from the highest
quintile. Although these variations exist with the index study, it has been pointed out that wealth index is
not a very accurate assessment of household income or wealth.84 This is because it has an urban bias and
also does not determine asset quality.158
Low birth weight was not a significantly associated with any form of malnutrition in this study. This is
contrary to the proposed thrifty phenotype by Neel120 in which low birth weight predisposed the children
to overweight. There were only 25 respondents with low birth weight in this study. This would have
contributed markedly to this finding. Children with high birth weight however were four times more
likely to be obese when compared to normal children. Gewa43 similarly documented that children born
with high birth weight are at significant risk of being overweight. This finding was further corroborated
in the 12 country study by Qiao et al109 and also by Yu et al108 in China. Genetic influences may explain
the transition from high birth weight to obesity in later childhood.
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Overall, this study did not include children who were less than one year. Hence, this may have
contributed to some of the differences observed in this study when compared to other studies that
included all under-fives.

Conclusion
1. The rates for undernutrition are below the accepted lower limit of values for public health
significance. Thus there is no significant double burden of malnutrition.
2. There was a significant association between stunting and children from the lower socioeconomic
class. Unexpectedly, stunting was also significantly higher among children from the wealthiest
quintile in the household wealth index than in children from the poorest quintile.
3. Overweight is significantly associated with birth order of greater than four, poor wealth quintile
as well as belonging to the upper socioeconomic class.
4. Obesity is significantly associated with high birth weight and belonging to the upper
socioeconomic class.
5. There was no significant association between malnutrition and the following factors: age, gender,
maternal educational status, diarrhoea, exclusive breastfeeding, low birth weight, number of
children in the family, maternal occupation and age at introduction of adult diet.
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Recommendations
1. A community based study to include both school and non-school attenders in rural and urban
areas is recommended.
2. Nutrition programs for children aged 12-59 months should be expanded to include policies to
prevent both undernutrition and overnutrition.
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Future research
1. The relationship between age of adult meal introduction, quality of adult meal and nutritional
status.
2. A longitudinal study to assess the role of birth weight on nutritional status of adolescents and
young adults in Nigeria.
3. The relationship between diarrhoea, the impact of care received during diarrhoeal illness and
nutritional status.
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Limitation
1. Sample size and recruitment of subjects were randomized in a known population based on
measurement variables. This led to the incomplete data set for some variables in the study
from the self-administered questionnaire. Incomplete data set was observed for age of
adult diet introduction (92.8%), diarrhoeal episodes, television viewing hours, birth weight
and birth order (90.7%). A researcher-administered questionnaire would have taken care
of this.
2. Immunization cards were not sighted by the researcher.
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APPENDIX VII
OYEDEJI’S SOCIAL CLASSIFICATION
SOCIAL

PROFESSION

EDUCATIONAL

CLASS
I

ATTAINMENT
Professional, Senior public servants, Owners of University

graduates

or

large business concerns, Senior military officers, equivalents
large scale contractors.
II

Non-academic

professionals

e.g.

Nurses, School

certificate

holders

Secondary school teachers, Secretaries, Owners and equivalent
of medium sized business. Intermediate grade
public servants
III

Non manual skilled workers including clerks, Grade
typists,

telephone

operators.

Junior

II

teachers

or

school equivalent

teachers. Drivers
IV

Petty traders. Labourers. Messengers.

Primary certificate

V

Unemployed. Full time house wives. Students. No formal education
Subsistence farmers.

The mean of four scores (two for the father and two for the mother) to the nearest whole number is the
social class to be assigned to the child.
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