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Abstract: There is a paucity of data on the prevalence and trends of the risk factors associated with diet
related chronic diseases in school-aged children in Nigeria. Using international reference standards, we
determined the prevalence of underweight, stunting and cbesity in school aged children in both privately
owned and public schools in a fast growing state capital in the South-south region of Nigeria in a cross
sectional prevalence survey. The height and weight measurements of 985 children aged 31-150 months
(2V4-14 years) were taken; food preference and socio-demographic characteristics of children were
determined using a semi-structured questionnaire. BMI was calculated from the data. The results showed
that the prevalence of undenrweight, stunting and obesity were 27.3, 17.1 and 11.1% respectively in the private
schools and 39.4, 25.3 and 0.2% in the public schools. The food preference showed the predominance of
refined highly processed foods. This study provides evidence of the co-existence of both undernutrition and
obesity in the study population. While underweight and stunting remained high in the public schools, obesity
existed alongside underweight and stunting in the privately owned schools, presumably patronized by the

elite and medium or high socic-economic groups.
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INTRODUCTION

Anthropometric indices reflect the health and welfare of
individuals and communities and can predict academic
performance, health outcomes as well as reflect the
socio-economic profile of the population (Prista et af,
2003; Chatuverdi et al, 1993; Cogil, 2003). Globally,
studies on anthropometric profile of populations,
suggest an increasing incidence of obesity and the co-
existence of under nutrition and obesity in transitional
countries (Thiam ef af, 2006, Gales-Camus, 2006;
Eggal and Lopriore, 2006; Shrimpton, 2006). In most
developing countries of the world like Nigeria, the basic
issues in nutrition are those of lack, inadequacy,
undernutrition, micronutrient deficiencies and attendant
high levels of communicable disease (NDHS, 2004;
FMOH, 2005; Chizuru Nishida, 2006; WHO, 2005; Thiam
et al., 2006; Cannon, 1996).

However among affluent individuals/groups, as well as
the elite in developing countries, an increasing body of
evidence, suggests that appropriate nutritional
interventions are now needed to reduce morbidity and
mortality from diet related chronic diseases. The
emerging health crises due to the coalescing of the
health effects of undernutrition and overnutrition in the
same countries, communities and even households,
has been termed the double burden of malnutrition
(Thiam et al, 2008, Gales-Camus, 2006; Eggal and
Lopriore, 2006; Shrimpton, 2006). This phenomenon

has been afttributed to the polarized model of
epidemiological nutrition transition from stage 1 to stage
2, creating an obesogenic environment (Kennedy ef al,
2007; Uauy and Solomons, 2006; Egger and Swinburn,
1997). To stem this current and projected epidemic of
morbidities and premature mortalities due to diet-related
chronic disease, there has been a call for the protection
of foetal and childhood growth, which is central to the
prevention of both under and over nutrition (Barker, 2004;
Barker ef af, 2005, Ene-Obong, 2001; McGuire, 1996;
Tomkins, 1998; Tara Gopaldas, 1998; Bruno De Benoist
and Yun Ling, 1998). There is a call for the surveillance
of trends of the major risk factors for the double burden
of mal-nutrition such as stunting, underweight, obesity,
dietary patterns etc (Rolland-Cachera et al, 1997,
Siervogel et af., 1991; Serdula ef al,, 1993; Shumei et al.,
2002; Thiam ef af., 2008).

Recently, consensus has emerged on the use of the
modified BMI in the definition of childhood obesity (Cogil,
2003). This study was therefore undertaken to use the
international reference standards to document the
prevalence of stunting, underweight and obesity in
school-aged children in a fast growing state capital in
the south-south region of Nigeria. It is well established
that health and nutrition of school-aged children is of
critical importance in determining the prevalence of diet
related chronic diseases in adulthood (Canning et al,
2004).
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MATERIALS AND METHODS

The study was a cross sectional prevalence survey,
carried out in Uyo, capital city of Akwa Ibom State, in
South-south region of Nigeria in March 2009. Akwa Ibom
State has 31 local government areas, a population of
3,902,081 with more males than females. Sixty-five per
cent of the population are youths aged 15-34 years and
85% of the population live in the rural areas. Uyo, the
capital city is a fast growing metropolis with many public
and privately owned primary schools. Due to systemic
decay, the public schools are patronized by the urban
poor, while the rich and the elite, patronize the privately
owned schools.

Using random sampling 2 private and 2 public schools
were chosen. Sample size was determined by the
method of Snedecor and Chochran (1972):

n = pgz/d’

Where z = 1.96 corresponding to 95% confidence level
d at 5% acceptable margin of error p = .383 proportion of
stunted Nigerian children (FMOH, 2005):

q=1p

This came to 385 per group and 500 children each were
chosen from public and private schools to allow for drop
out rate. Exclusion criteria included all selected pupils
who were ill, had a limb deformity, whose ages could not
be ascertained or who had attained puberty (breast
development in girls and voice breaking in boys).

Using stratified random sampling (based on age and
sex distribution in each class) 495 children (260 boys
and 235 girls) were chosen from the private schools.
While 490 (250 boys and 240 girls) were chosen from
the public schools. Information on age was obtained
from the class registers. {The schools insist on sighting
birth certificates before admission of pupils). A semi
structured questionnaire completed by parents/subjects
was used to obtain information on; maternal level of
education, parents socio-economic status (determined
by the method of Oyedeji, 1985) birth order and food
preference of the selected children.

Measures: The main variables studied were subjects
weight, height, age, sex, sociceconomic status, birth
order and food preference. Body adiposity was
estimated using BMI (weight/height’). measurements
were made while observing standard precautions
(Cogil, 2003).

Definitions of stunting, underweight and obesity (Cogil,
2003)

Stunting: was defined as <-28D of the WHO 2003
reference standard height Z-score for age and sex.

Underweight: was defined as <-25D of WHO 2003
reference BMI| Z-score for age and sex.

460

Obesity: was defined as =+28D of BMI Z-score for age
and sex.

Statistical analysis: We examined the mean weight for
age and sex, mean height for age and sex for the public
and private schools. We calculated the BMI values. We
then compared the mean BMI for age and sex and mean
height for age and sex against the WHO reference
standards BMI z-scores and height z-score, in order to
apply the cut off definitions for underweight, stunting and
obesity. Comparison of values between public/private,
maleffemale was done using z test for two proportions.
Pearson's correlation was used to determine
association of variables with stunting, underweight and
obesity. All calculations were performed on Statistical
Package for Social Sciences (SPSS) version 15.0.

RESULTS

Sociodemographic characteristics of the surveyed
children: There were 985 children. Of these 490 were in
public schools while 495 were in private schools, made
up as follows; 250 (25.4%) males and 240 (24.4%)
females in the public schools, while there were 260
(26.4%) males and 235 (23.9%) females in the private
schools. Majority (54.9%) of surveyed children were of
medium socio-economic status. Of these 41.4% were in
private schools, while 13.5% were children in public
schools. Thirty-eight per cent of mothers had university
education (or its equivalent), 5.1% of such mothers had
their children in public schools, while 32.8% had their
children in private schools. About 15% of mothers had
primary education, 14.4% of them had children in public
schools, while 0.9% had children in private schools. The
children in public schools had higher mean birth orders
(5.4 males; 5.8 females) than those in private schools
(3.4 males; 3.2 females) Table 1.

Anthropometric profile of school-aged children: The
youngest (31-40 months) girls had higher mean weight
than boys and this pattern persisted until age 61-70
months. By 91-110 months girls recorded higher mean
weights than boys. Thereafter boys almost always
recorded higher mean weights than girls of the same
age. For both sexes a fall in mean weight occurred, at
age 111-120 months for girls and at age 141-150
months for boys.

In the private schools, the boys recorded higher mean
weights than girls of the same age up to 61-70 months.
At age 71-120 months, girls recorded higher mean
weights than boys. A fall in weight occurred at age 111-
120 in girls and at age 131 months and above in boys.
The differences in weight by age and by type of school
being attended was statistically significant (p<0.05).

The boys in public schools, recorded higher mean
height values than girls of the same age in majority of
the classes. There was a relative fall in mean height for
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Table 1: Sociodemographic characteristics of surveyed school-aged children in public and private schools in Uyo, Nigeria (March 2009)

Public Private
Total

Male Female Male Female = -

n = 250 (25.4%) n = 240 (24.4%) n = 260 (26.4%) n = 235 (23.9%) 985 (100.00%)
Parents (SES)
Low 178 (17.1) 179 (18.3) 2(0.2) 1(0.1) 360 (36.5)
Medium 72(7.3) 61(6.2) 208 (21.1) 200(20.2) 541 (54.9)
High 0 0] 50 (5.1) 34 (3.5) 84 (8.5)
Maternal level of education
Primary 70(7.1) 72(7.3) 5(0.5) 4(0.4) 151 (15.3)
Secondary 150 (15.1) 147 (14.2) 80(8.1) 71(7.3) 460 (46.7)
University 30 (3.0 21(1.2) 163 (16.5) 160 (16.2) 374 (38)
Mean birth order 54 58 34 3.2
Age (months) n =250 n=240 n =260 n=235 985
31-40 8 6 6 [¢] 26 (2.63)
41-50 16 14 14 13 57 (5.79)
51-60 30 24 46 32 122 (15.4)
61-70 37 20 40 34 131 (13.3)
71-80 24 26 22 26 98 (9.33)
81-50 30 24 29 31 114 (11.6)
91-100 27 28 30 26 111 (11.3)
101-110 24 24 20 28 96 (9.74)
111-120 26 30 30 19 105 (10.7)
121-130 13 20 10 11 54 (5.5)
131-140 8 14 8 4 34 (3.5
140-150 5 10 5 5 25(2.5)
150-160 2 0] - - 2(0.2)

250(25.4) 240 (24.4) 260 (26.4) 235(23.9) 985 (100.0)

Table 2: Distribution of surveyed school-aged children in public and private schools by age, mean (height and weight), Uyo, Nigeria (March 2009)

Public school Private school

Male Female Male Female
Age Mean height Mean weight Mean height Mean weight Mean height Mean weight Mean height Mean weight
(Months) (cm) tkg) tcrm) tkg) fcm) kg (cm) (kg
31-40 100.5¢4 .6 13.3+£2.9 100.5+4.6 13.944 1 98.6+5.0 13.8+1.6 98.0+3.6 13.610.8
41-50 97.7+2.3 13.1+4.3 §7.0+3.8 14.5+3.8 103.1£3.5 16.1+1.9 101.1+4.7 15.3£0.9
51-80 108+3.2 14.541.2 105.7+2.8 15.7+£3.5 109.9+4.5 18.8+2.6 104.4+19.7 17.0£2.0
61-70 113.9£3.0 17.5+0.6 111.84£0.9 16.6+1.9 114 .8+8.7 225+1.8 117.1£5.3 214439
71-80 115.5¢4.9 18.8+11.8 114.2+3 .1 17.6+3.0 120.9+5.2 22535 122.645.1 24134
81-90 122.644.7 21.5+3.1 121.04¢6.2 21.0+3.7 125.1+4.9 23.7+3.5 126.346.1 23.9+3.2
91-100 125.444 .1 22.9+2.2 125.7+6.7 23.344.2 132.8+6.3 29.2+5.0 130.7+104 28168
101-110 127.243.9 23.7+4.4 135.1£7.5 288+40 134 .6+8.0 291+7.0 137.848.0 456457
111-120 136.0+4.8 30.5+3.9 132.0+5.7 26.2+2.7 138.2+6.6 324+7.2 140.3+4.0 35.5+7.1
121-130 134.7£8.7 29.8+8.9 135.7+3.5 27.6+5.3 141 4+9.1 37.1+10.8 141.746.6 34.7+6 .8
131-140 140.946.0 31.1+1.8 137.844.1 30.044.4 145.7+4.1 36.7+8.0 138.7+10.7 30.548.7
141-150 137.849.2 29.844 .1 140.544.1 30.6+3.3 143.8+7.8 35.1+4.9 144.545.76 35.646.1
151-160 143.847 .1 30.2+5.8 - - - - - -

age at 141-150 months for boys and at age 110-120
months only for girls.

Among children in private schools, hoys recorded higher
mean height values than girls of the same age; except
between ages of 61-90 months (23.1%). A relatively low
value in mean height for age occurred for girls at 141-
150 months and for boys at 150-160 months. The
differences in height between boys and girls was
statistically significant (p<0.05) as was the differences
in height between public and private schools {(p<0.05).

Prevalence of underweight. The prevalence of
underweight was 39.4% in the public schools, being
higher 23.1% in boys than girls (16.3%). The 51-76
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months old were the worst affected, the least affected
age groups was 91-100 months (21.8%) (Table 3).

The prevalence of undenweight in the private schools
was 27.3%, being higher in girls (15.6%) than boys
(11.7%). The worst affected, were children aged 101-120
months while the least affected in the private schools
were children aged 131-140 months (Table 3).

Sex and type of school being attended had the highest
association with  being underweight, while food
preference had the least association (Table 4).

Prevalence of stunting: The prevalence of stunting was
25.3% in the public schools, with boys more affected
(14.1%) than qirls (11.2%). Children aged 91-100
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Table 3: Prevalence of stunting, underweight and obesity in surveyed school-aged children in public schools in Uyo, Nigeria {March,
2009)
Age in months
Both sexes 31-40 41-50 51-60 61-70 71-80 81-90 91-100 Total
Total No. 14 30 54 57 50 54 55 490 (100.0)
No. of Stunted 4 (28.6) 81 (26) 17 (31.5) 13 (22.8) 15 (30) 9(16.7) 18 (32.7) 124 (25.3%)
No. of underweight 5(35.7) 10(33.3) 30 (55.6) 28 (49.1) 18 (36) 20 (37 12(21.8) 193 (39.4%)
No. of obese 1 0 0] 0 0 0 0] 1(0.2%)
Girls
Total Na. [¢] 14 24 20 26 24 28 240 (49%)
No. of Stunted 2 5 7 4 8 55 (11.2%)
No. of underweight 3 8 10 10 8 8 5 80 (16.3%)
No. of obese 1 0 0 0 0] 1(0.2%)
Boys
Total No. 8 16 30 37 24 30 27 250 (51.0%)
No. of Stunted 2 3 10 7 8 5 10 69 (14.1%)
No. of underweight 2 2 20 18 10 12 7 113 (23.1%)
No. of obese 0 0 0 0 0 0 0 0 (0.0%)
Age in months
Both sexes 101-110 111-120 121-130 131-140 141-150 151-160 Total
Total No. 48 56 33 22 15 2 490 (100.0)
No. of Stunted 12 (25) 13 (24.5) 8(24.2) 4(18.2) 3(20) 0 124 (25.3%)
No. of underweight 22 (45.8) 23 (43.4) 12 (36.4) 6(27.3) 7 (46.7) 0 193 (39.4%)
No. of obese 0 0] 0 0 0 0 1(0.2%)
Girls
Total No. 24 30 20 14 10 0 240 (49%)
No. of Stunted [¢] 3 1 1 0 55 (11.2%)
No. of underweight 10 10 4 2 2 0 80 (16.3%)
No. of obese 0 0 0 0 0 1(0.2%)
Boys
Total No. 24 26 13 8 5 20 250 (51.0%)
No. of Stunted [¢] 5 3 2 0 69 (14.1%)
No. of underweight 12 13 8 4 5 0 113 (23.1%)
No. of obese 0 0 0 0 0 0(0.0%)
months were the most affected, while those aged 81-90 DISCUSSION

months were the least affected (Table 3). In private
schools, the prevalence of stunting was (17.1%) with
boys more affected (9.7%) than girls (7.9%). Children
aged 121-130 months were the most stunted in private
schools, while those aged 51-60 months were the least
stunted (Table 4).

Prevalence of obesity: Obesity was near absent in
public schools (0.2%) (Table 3). The prevalence in
private schools was 11.1% with girls being more likely to
be obese (6.9%) than boys (4.2%). The youngest age
group 31-40 months were the most likely to be obese
(25%), followed by those aged 101-110. There was no
obesity in children aged 130 months and above (Table
3).

Food preference: Rice was the food most preferred by
children in public schools (60.4%). This was followed by
Garri and soup (22.2%), Beans (10.4%) and Noodles
(2.2%). Among children in private schools, nocdles was
mentioned as the most preferred food (49.3%), this was
followed by rice (23.8%), yam (8.5%) and bread and
beverage (6.4%) (Table 6).
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This study has shown that the children of higher socio-
economic status and maternal education, had a better
chance at education, since majority of such children
were enrolled in private schools, where the facilities are
better and the teachers are more committed, though not
necessarily better paid (Chatuverdi ef af, 1993, Tara
Gopaldas, 1998; Studert and Soekirman, 1998; Prista et
al., 2003). It was observed that even some children
(5.1%) whose mothers had university education or its
equivalent, were enrolled in public schools. This may
have to do with prevailing unemployment situation in the
country (FMOH, 2005). Previous studies suggest an
association between socio-economic status/maternal
education and anthropometric indices of children
(Guthric and Picciano, 1995; English, 1998; Bruno De
Benoist and Yun Ling, 1998, Ene-Obong, 2001;
Armstrong et al., 2003; Schmidhuber and Shetty, 2008).
This study revealed that the youngest girls in public
schools recorded a higher mean weight than both their
male counterparts and children of the same age and sex
in private schools; who are of higher socio-economic
status. This observation may be linked to the possibility
that comparable children in private schools, may have
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Table 4: Prevalence of stunting, underweight and obesity in surveyed school-aged children in private schools in Uyo, Nigeria {March,

2009)
Age in months
Both sexes 31-40 41-50 51-60 61-70 71-80 81-90 Total
Total No. 12 27 78 74 48 60 495 (100.0)
No. of Stunted 2(16.7) 5(18.5) 8(10.3) 13(17.7) 8 (16.7) 14 (23.3) 85 (17.1%)
No. of underweight 3(25) 8(29.86) 14 (17.9) 18(4.3) 15(31.3) 18 (30) 135 (27.3%)
No. of obese 3 5 8 2 4 8 55(11.1%)
Girls
Total No. [¢] 13 32 34 26 31 235 (47.5%)
No. of Stunted 2 3 5 4 [¢] 39 (7.9%)
No. of underweight 1 5 7 10 9 10 77 (15.6%)
No. of obese 2 3 5 2 2 5 34 (6.9%)
Boys
Total No. 6 14 46 40 22 29 260 (52.5%)
No. of Stunted 0 2 3 7 4 8 48 (9.7%)
No. of underweight 2 3 7 8 [¢] 8 58 (11.7%)
No. of obese 1 2 3 0 2 3 21 {4.2%)
Age in months
Both sexes 91-100 101-110 111-120 121-130 131-140 141-150 151-160 Total
Total No. 56 48 49 21 12 10 - 495 (100.0)
No. of Stunted 11 (19.6) 9(18.8) 6(12.2) 5(23.8) 2(16.7) 2(2.0) - 85 (17.1%)
No. of underweight 13(23.2) 18 (37.5) 19 (38.8) 5(23.8) 2(16.7) 2(2.0) - 135 (27.3%)
No. of obese 8 11 4 2 0 o] - 55 (11.1%)
Girls
Total No. 26 28 19 11 4 5 - 235 (47 .5%)
No. of Stunted 3 3 2 1 1 1 - 39 (7.9%)
No. of underweight 8 10 10 3 2 2 - 77 (15.6%)
No. of obese 4 7 3 1 0 0 - 34 (6.9%)
Boys
Total No. 30 20 30 10 8 5 - 260 (52.5%)
No. of Stunted 8 [¢] 4 4 1 1 - 48 (9.7%)
No. of underweight 5 8 9 2 0 o] - 58 (11.7%)
No. of obese 4 4 1 1 0 0 - 21 {4.2%)

Table 5: Pearson correlation (r) of factors associated with
underweight, stunting and obesity

Underweight  Stunting Obesity

Age 0.26 0.48 0.04%
Sex 0.56 0.68 0.62°
Food preference 0.26 0.01 p0.o7™e
Maternal education 02 0.31 0.08°
Parents socio- 0.25 0.28 0.15%
economic status

Type of school 0.57 0.53 0.26°

Significant level = p<0.05

been attending school longer than those in public
schools, this will translate to higher energy expenditure.
The observation in this study that at certain ages, girls
recorded higher weights than boys of the same
age/school may be explained by differentials in physical
activity pattern and maturation rate of both sexes. Similar
differences in weight by sex has been ohserved in other
studies (English, 1998; Wang et al., 2002; Cordeiro ef
al., 2006; Salih and Abdel-Aziz, 2007).

The observation in this study of an age related fall in
mean heights and weights for both sexes could not be
explained. It could be postulated that the younger
children may be exhibiting a higher height potential than

older children which may then be linked to improving
levels of socio-economic development. Further research
is needed to explain this finding, in our setting, though
there are existing theories of post infancy nadir of BMI
(Rolland-Cachera et al, 1997; Siervogel et al., 1991;
Serdula et a/., 1993).

Underweight, stunting and obesity: The observed
prevalence of underweight and stunting (39.4% and
25.3% respectively) is near the figures reported
elsewhere in Nigeria (FMOH, 2003). Sex and age related
variation found in this study had been reported by other
authors (English, 1998; Wang et al., 2002; FMOH, 2005;
Cordeiro et al, 2006). However, the existence of
underweight and stunting (27.3% and 17.1%
respectively) in private schools was an unexpected
finding, since these schools are patronized by the elite,
the middle class and the rich. The finding may be a
reflection of the tendency of the middle class families to
‘over-school their children, while cutting down on food
intake. It can further be attributed to poor social services
and poor health services in developing economies,
alluded to by other authors (Thiam et al, 2008; Wang et
al., 2002, Dewey, 2006; Gales-Camus, 2006). Stunting
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Table 6: Food preference of surveyed school-aged children in Uyo, Nigeria (March 2009)

Public schools

-==-m-m-———--—-- Private schools

Rice 296 (60.4%) Indomie noodles 244 (49.3)
Garri and soup 10(22.2%) Rice 118 (23.8)
Beans 51 (10.4%) Plantain 22 (4.4)
Indomie 11 (2.2%) Yam 42(8.9)
Pap 7 (1.4%) Beans 19 (3.8)
Others like plantain, yam, rice and beans, ekpang 4 (0.8%) each Beans and rice 1(0.2)
Garri and soup 1(1.2)
Ekpang nkukwo 3(0.6)
Bread and beverage 32(6.4)
Spaghetti 3(0.6)
Potato/potato chips 10 (2.0
Total 100% 100%

and underweight are recognized as risk factors for diet
related chronic diseases in adulthcod (Uauy and
Solomons, 2006, Barker et a/., 2005; Barker, 2004).

Co-existence of obesity, underweight and stunting:
This study provides evidence of the co-existence of both
obesity and underweight/stunting even among the poor,
though, a low (0.2%) in children enrolled in public
schools. The prevalence of obesity was higher among
children of the educated, middle and high socio-
economic classes, who were enrolled in the private
schools (11.1%). WHO (2005) reported that 10-20% of
men and 15-45 of women in West Africa were either
overweight or obese. In this study, the prevalence of
obesity was higher in girls (6.9%) than boys (4.2%) and
was highest (12.5%) in the youngest children (31-40
months). These findings are consistent with those of
other authors {Eggal and Lopriore, 2006; Shumei et al.,
2002; Armstrong ef af, 2003; Chizuru Nishida, 2006).
This study found high levels of underweight (39.4%,
public schools and 27.3% in private schools) and
stunting (23.3% in public and 17.1% in private schools).
The co-existence of under and over nutrition in the same
population, is postulated to bring about a potentiation of
their adverse health effects, translating to rising
morbidities and premature mortalities from diet-related
chronic disease (Reilly et a/, 1999, WHO/FAQO, 2003;
Armstrong ef af., 2003; Canning ef af., 2004; Tremblay ef
al., 2002; Schmidhuber and Shetty, 2008). Obesity in
childhood is believed to persist into adulthood (Vaska
and Volkmer, 2004; Serdula et a/., 1993; Thornburn,
200%), leading to an increasing incidence of certain
types of cancers, osteoarthritis, hypertension, Type 2
Diabetis, cardio vascular Disease, etc. stunting in
childhood predisposes to obesity in adulthoocd due to
metabolic changes.

The presence of obesity in this population of school
aged children may be attributed to their food preference.
Even among the low socio economic status children
enrolled in public schools, but more especially among
children in private schools where highly processed
foods such as noodles, rice, bread and beverage were
the most preferred and eaten foods. Sometimes
constituting the three main meals in the 24 hr dietary
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recall. The traditional foods such as Beans, Garri and
soup, Ekpang Nkwukwo (a native dish made from
cocoyam tubers, leaves and sea foods) were the least
mentioned as preferred or eaten. Similar findings were
reported by Anyika and Uwaeghute (2005) on the snacks
and nutrient intake of secondary school girls. Nutritional
transition to the “western diet” and the emergence of an
obesogenic environment in urban poor and in
developing countries has been associated with the
double burden of malnutrition (Kennedy et af., 2007,
Rolland-Cachera et al., 1997, Siervogel et al., 1991).
Food preference and dietary patterns are associated
with many factors such as, parental influences, home
environment, food insecurity, media influence,
globalization of the food industry (Campbell et a/., 2007,
Hood ef a/, 2000; Birch and Fisher, 1998; Sharma,
1996; Shrimpton, 2008; Feinberg et al, 2008; Ene-
Obong, 2001).

We conclude that the findings of these study suggest an
escalation of the present and projected epidemic of diet-
related chronic diseases in Nigeria, where 24% of the
disease burden is attributed to chronic disease (WHO,
2005). It is therefore recommended that already
established remedies (Reilly ef af., 1999, Gales-Camus,
2006; Thiam et al., 2006; Dewey, 2006; Lobstein et al.,
2004; Rudiger Von Kries et al.,, 1999) be put in place to
contain this upsurge.
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