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ABSTRACT

Background: Studies on definition of obesity using anthropometric measurements as indicators among children and
adolescents are scanty in Nigeria. This study defined obesity among children and adolescents in south west Nigeria
using selected anthropometric characteristics.

Methods: Participants were between 5 to 19 years. They were randomly recruited, until 2114 completed the
procedure. Participant’s age and sex were obtained. Height, weight, waist circumference, and hip circumference were
measured using standard procedures. Data were analysed using descriptive and inferential statistics at p<0.05.
Results: Average ages of males and females were 14.03+2.16years, and 9.57+2.17years respectively. There were
significant differences in anthropometric measures according to gender and across age groups (p <0.05). Males were
older, bigger, and taller than females. Females however had higher WHR and WtHR ratios. Waist circumference was
significantly associated (p>0.05) with gender (y2 = 23.762, p = 0.001) and age (¥2 = 25.585, p = 0.001), with a higher
percentage of males in the obese group. The 25" and 95" percentile of anthropometric measures were: BMI (kg/m?) =
<15.9, >23.0; WC = <56.0, >73.0cm; WHR = <0.82, >0.97 and WHtR <0.40, >0.48 for underweight and obese
respectively.

Conclusions: Prevalence of obesity was low; WC was the most sensitive indicator for obesity. Gender and age
influenced anthropometric indices.
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INTRODUCTION

Comparisons of data on obesity in children and
adolescents are hampered by the lack of an
internationally accepted measure of obesity across several
countries.” Nationally representative data in developing
countries is particularly needed, especially for children
older than 5 years old up till adolescents. Anthropometry
like body mass index and waist circumference has been
mostly used clinically and in population studies as
definitions of obesity and overweight.?> The primary
purposes for defining overweight and obesity are to
predict health risks and to provide comparisons between
populations.??

Height and weight are the most commonly used
indicators of the nutritional status of a child. According to
a WHO working group, appropriate height-for-age of a
child reflects linear growth and can measure long- term
growth faltering or stunting, while appropriate weight-
for-height reflects proper body proportion or the harmony
of growth.* Weight-for-height is particularly sensitive to
acute growth disturbances and is useful to detect the
presence of wasting. Weight-for-age represents a
convenient synthesis of both linear growth and body
proportion and thus can be used for the diagnosis of
underweight children.®> The presence of under nutrition in
children is assessed using these three anthropometric
parameters (weight-for-age, height-for-age and weight-
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for-height) and by comparing them with internationally
accepted reference standards, i.e. National Center for
Health Statistics (NCHS) /WHO international reference
population.®

Body mass index (BMI) (weight in kilograms divided by
the square of the height in meters) is correlated
sufficiently with direct measures of fatness, significantly
associated with relative fatness in childhood and
adolescence, and it varies with age and gender.” A given
value of BMI therefore needs to be evaluated against age-
and gender-specific reference values. Several countries,
including France, the United Kingdom, Singapore,
Sweden, Denmark and the Netherlands, have developed
their own BMI-for-age gender-specific reference charts
using local data.”® Armstrong, et al reported trends of
obesity and overweight, similar to values in developed
countries among South African children and adolescents.®
Data, however, are usually derived from a single
reference population, and classifying an individual as
overweight or obese assumes that the individual is
comparable to that reference population.?

The use of anthropometric indicators in the prediction of
health risk is also a major limitation in that some
indicators may be more sensitive than others, and so
researchers have the challenge of identifying which of the
indicators is most suitable for their population. Several
studies have indicated that the waist-to-height ratio
(WHtR) and, to a lesser extent, waist circumference
(WC) appear to be better indicators of cardiovascular risk
than the BMI.°*® Goran, et al reported that in young
people aged 3-19 years, the correlation between waist
circumference and dual energy X-ray absorptiometry
(DEXA) of trunk fat were 0.83 for girls and 0.84 for
boys.” In addition, children’s waist circumference
correlates well with CT scan measurement of
subcutaneous abdominal adipose tissue (r = 0.93), and
fairly well with intra-abdominal adipose tissue (r = 0.84).
High waist circumference has been shown to track well
into adulthood showed that central fat distribution when
as assessed by waist circumference was associated with
an adverse lipid profile and hyper insulin.**

In United States of America (USA), a consensus
definition of overweight for children younger than 2
years is those who are at or above the 95™ weight-for-
length percentile using the 2000 centers for disease
control and prevention (CDC) growth charts.”? In a
longitudinal study by Nader, et al children who were
above 50" percentile between the ages of 2-5 years and
continued to increase BMI percentiles were more likely
to become overweight at age 12.™ In the USA, the 2000
centers for disease control and prevention growth charts
for the United States are used to define overweight (95"
percentile of the sex-specific BMI adjusted for age) and
at risk for overweight (BMI 85" percentile but 95"
percentile) and this definition is based on national data
from 1963 to 1994.** Furthermore data from around 1992
to 1994 showed the prevalence of obesity (BMI 95"

centile by the CDC standard) among US children aged 6-
19 year was 11.1%, while the prevalence of overweight
was 14.3%.%

Some degree of fatness is physiological, and experts
differ on what is the best measure of fatness, the effect of
application of a variety of existing standards on the
prevalence of obesity in the same population, and the role
of factors such as visceral adiposity and natural history in
the definition of obesity.'® Most countries either express
data with respect to national data sets and standards or
with respect to another country’s published national
standards, such as the US CDC’s growth charts. Studies
on definition of obesity using anthropometric
measurements and indicators among children and
adolescents are however scanty in Nigeria. This study
therefore aimed at defining obesity among children and
adolescents in this environment using selected
anthropometry indices including body mass index (BMI),
waist circumference (WC), waist-to-hip ratio (WHR), and
waist-to- height ratio (WHtR).

METHODS

This was a cross-sectional study. Participants were school
aged children and adolescents between 5 to 19 years in
2012. Schools and participants were randomly selected
until a total of 2114 participants, including 1051 males
and 1063 female completed the study. Ninety participants
were recruited from each of 24 selected schools. Random
sampling technique was used to recruit participants
consecutively from each arm until 15 participants were
recruited from each grade (primary 1 to 6; JS1 to SS3) of
the primary and secondary schools only 2114 cases were
amenable to statistical analysed.

Ethical approval for this study was granted by the Ethics
and Research Committee of Obafemi Awolowo
University Teaching Hospitals Complex, lle-1fe, Nigeria.
Informed consent was obtained from the Ministry of
Education, lle-Ife, Nigeria, head teachers and principals
of selected schools, and parents of participants within age
range of 5 and 13 years, while assents were obtained
from participants within the age range of 14 and 19 years.
Procedure for data collection was explained to
participants and subsequently measurements were done.
Participant’s age, sex and grade level were first recorded
and then the following measurements were taken.

Height

Height of the participants was measured using a
standardized height meter calibrated from 0 to 200 cm.
The participants’ heels, back, and occiput were made to
touch the scale, with the participants looking straight
ahead during measurement. The height of each
participant was measured to the nearest 0.1m.
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Body weight

Weight of participant was measured using a standardized
weighing scale. It was measured in kilograms to the
nearest 1.0 kg, with the participant standing in light
clothing and not wearing shoes. BMI was calculated by
dividing weight in kilograms by height in meters squared
(kg/m?)."

Waist circumference

Waist circumference of participant was measured using a
tape measure. The umbilicus was used as a standard
reference point for waist circumference.’® Waist
circumference of each participant was measured to the
nearest 0.1cm.

Hip circumference

Hip circumference of participant was measured using a
tape measure. Measurement was taken using the greater
trochanter as the standard reference point.® Hip
circumference of each participant was measured to the
nearest 0.1cm.

BMI (weight in kg/height® in m) was calculated.’ Waist-
to-hip ratio (WHR) and waist-to-height (WHtR) ratios
were also calculated.

Data were analysed using descriptive statistics of mean,
median, mode, standard deviation, range, percentile and
95% confidence interval (CI) was used to summarize the
data collected, with level of significance set at p<0.05.
Descriptive data on the BMI, WC, WHR, WHIR and
prevalence estimates were generated and analysed by sex
and age with the use of the classification system

recommended by the International Obesity Task Force.
Independent t-test was used to compare mean of indices
of obesity between male and female participants. One
way ANOVA was used to find the difference between the
mean of indices of obesity across the different age
groups. Chi-square test of association was used to
evaluate the association between gender, age and
anthropometric.

RESULTS
General characteristics of participants

Two thousand one hundred and fourteen (2114)
participants were involved in this study; 1051 (49.7%)
males and 1063 (50.3%) females. Average values of age,
weight, height, BMI, WC, HC, WHR, and WHtR were
11.7943.12 (years), 38.67 + 12.50 (kg), 1.45 + 0.15 (m),
17.85 + 2.91 (kg/m?), s61.57 + 6.89 (cm), 72.14 + 10.57
(cm), 0.86 + 0.07 and 0.43 + 0.03 respectively.

Gender and age comparison of anthropometric values
of the different age groups

It was observed that males were significantly older, taller,
and bigger, with higher values of waist circumference
than females (p<0.05) (Table 1). Participants were
categorized by age as; 5-9 years, 10-14years and 15-
19years. Age comparisons of anthropometric indicators
showed that anthropometric characteristics differed
significantly across age groups (p<0.05). Anthropometric
indicators except WHR, and WHIR increased with age.
WHR and WHtR were highest among participants aged
5-9 years. Least significant difference post-hoc analysis
showed significant difference in the mean values of all
anthropometric indicators across age groups (Table 2).

Table 1: Gender comparisons of BMI, WC, WHR and WHtR of participants using independent-t test.

Males (n = 1051

Females (n = 1063

Mean+SD Median Minimum Maximum MeanSD Median Minimum Maximum t p

Age (yr) 14.03+2.16 5.0 19.0 9.57+2.17 5.00 19.0 47.35  0.001*
}’I\(’ge;ght 47.02+41054 470  22.0 96.0 30.42+7.99  30.0 13.00 75.0 40.82  0.001
Height N N .
(m) 1.56+0.11 1.56 1.20 1.87 1.35+0.12 1.35 1.03 1.70 42.49 0.001

I(?(Z/I/:nz) 19.22+2.80 18.9 12.1 36.10 16.50+2.33 16.20 9.50 35.7 2436  0.001x
}’(\;/rg) 65.27+6.30 65.0 46.0 100.0 57.92#5.32 57.0 44.0 89.0 28.99  0.001x
E':S]) 79.27+8.62 80.0 58.0 113.0 65.09+6.97 64.0 47.0 100.0 4161 0.001x
WHR 0.83+0.06 0.83 0.62 1.30 0.89+0.06  0.89 0.58 1.12 -27.24  0.001x
WHtR  0.42+0.03 0.41 0.32 0.68 0.43+0.03 0.42 0.34 0.64 -7.22 0.001*

Key: SD = standard deviation; BMI = body mass index; WC = waist circumference; HC = hip circumference; WHR = waist-to-hip
ratio; WHtR = waist- to- height ratio, n = number of participants; yr = years; Kg = kilogram; m = meters; cm = centimeters; Kg/m? =

kilograms per meter square; p* = significance at < 0.05 a- level
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Table 2: Comparison of anthropometric values of the
different age groups using ANOVA and LSD post hoc.

Percentile data for anthropometric indicators; BMI, WC,
WHR, WHtR of all participants by gender and age

_ stratifications are presented in Table 3 to 6 respectively.
p- Percentile values of BMI and WC were observed to

VAL ratio value increase with age and higher for males except in the 15-

19 years age category. The percentile values of WHR and

WHIR were however higher for females. In this study,

A 770+ 119+ 159+ 52284 0.001* >95™" percentile was used to define obesity.21 Participants

ge 1.13? 1.40° 1.12¢ : : with values greater than for 23kg/m?, 73cm, 0.97, 0.48

: 262+ 383+ 532+ BMI, WC, WHR and WHIR respectively were therefore
Weight 5 os™  gog5 ggge 13161 0.001* categorized as obese.

. 128+ 146+ 162+
Height oot 0.11° oosc 19838 0.001% Prevalence of obesity
159+ 17.7+ 202+

BMI 292 oEgb  pgic 90965 0.00Ix Prevalence of obesity was determined using >95"

6+ 17+ 678+ percentile cut-off. Percentage values for obesity

wC 254351_ g7zb_ g7gc_ 630.56 0.001* prevalence were; BMI =2.5%, 2.5%; WC= 4.8%, 2.1%;

6'1 9+ 7'2 1+ 8.3 o WHR= 2.4%, 2.5%, and WtHR =2.4%, 2.3%, males and

HC 5 747 8 3'0b 7 256 1043.4 0.001* females respectively (Figure 1). Waist circumference

0.90 + 0.86 T 081+ therefore indicated highest prevalence for obesity, among

WHR 0.05° 0.06b 0.06° 280.76 0.001x male participants. Prevalence of obesity by age grouping

v was highest for BMI (1.27%) among 5-9 years, WC

WHIR 8-33} 8-3;; 8-3}1 38911 0.001x (5.01%) among 10-14years and BMI, WHR (1.09%) each

: : : among 15-19years. Waist circumference showed highest

Key: n = number of participants; for a particular variable, a, b
c= means with different superscript are significantly different (p
< 0.05); BMI = body mass index; WC = waist circumference;
HC = hip circumference; WHR = waist-to-hip ratio; WHIR =
waist- to- height ratio; p* = significance at <0.05 a- level

percentage prevalence of obesity, and waist-to-height
showed the least percentage prevalence of obesity among
all participants. Participants with values; BMI <15.9,
>23.0kg/m®, WC <56.0, >73.0cm; WHR <0.82 >0.97;
and <0.40 >0.48 WHtR were underweight and obese
respectively.

Percentile data of participants

Table 3: Mean and percentile data for BMI of all participants by age group and gender (n = 2114).

BMI (Kg/m?) |

h h

Age Gender n Mean + SD Min 25" Percentile Med [ Max
Group Percentile Percentile

M 19 16.14 + 1.53 140 149 16.2 16.9 20.9 20.9
)S/Ia?ars 507 15.93 + 2.24 9.5 14.6 15.7 16.9 19.8 32.7

(M+F) 526 15.94 + 2.22 9.5 14.6 15.8 16.9 19.8 32.7
10-14 M 570 18.46 + 2.70 12.1  16.7 18.0 19.7 23.3 31.3
years 539 16.96 + 2.22 119 155 16.7 18.1 20.8 35.7

(M+F) 1109 17.73 + 2.59 119 16.0 17.3 19.0 22.5 35.7
15-19 M 462 20.29 + 2.55 146 18.6 20.0 21.7 24.7 36.1
years 17 18.58 + 3.75 13.8 16.2 174  20.7 28.6 28.6

(M +F) 479 20.23 +2.61 139 185 199 217 24.7 36.1
519 M 1051 19.22 + 2.80 121 173 189 20.8 24.1 36.1
years 1063 16.50 + 2.33 9.5 15.0 16.2 17.6 20.5 35.7

(M +F) 2114 17.85+ 291 9.5 15.9 174 195 23.0 36.1

Key: SD = standard deviation; BMI = body mass index; M = male; F = female; (M + F) = males and females; n = number of
participants; Kg/m? = kilograms per meter square, min=minimum, med= median, max=maximum
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Table 4: Mean and percentile data for WC of all participants by age group and gender (n = 2114).

Age . 25" 75" 95"
G?'oup Gk n el 22 SID il Percentile 39 Percentile Percentile e
5.9 M 19 53.74 +4.11 46.0 51.0 53.0 55.0 63.0 63.0
years 507 55.68 + 4.48 44.0 53.0 55.0 58.0 63.0 80.0
(M +F) 526 55.61 + 4.47 44.0 53.0 55.0 58.0 63.0 80.0
10-14 M 570 63.52 + 5.77 51.0 60.0 63.0 67.0 72.7 99.0
years 539 59.77 + 4.99 49.0 56.0 59.0 62.0 69.0 89.0
(M +F) 1109 61.69 +5.72 49.0 58.0 61.0 65.0 71.0 99.0
15-19 M 462 67.90 + 5.70 51.0 64.0 68.0 71.0 76.9 100.0
years 17 66.06 + 7.79 51.0 62.0 65.0 69.0 88.0 88.0
(M+F) 479 67.84 +5.79 51.0 64.0 68.0 71.0 77.0 100.0
519 M 1051 57.92 + 5.32 46.0 61.0 65.0 69.0 75.0 100.0
years 1063 65.27 + 6.30 44.0 54.0 57.0 61.0 68.0 89.0
(M+F) 2114 61.57 + 6.88 44.0 56.0 61.0 66.0 73.0 100.0

Key: SD = standard deviation; WC = waist circumference; M = male; F = female; (M + F) = males and females; n = number of
participants; cm = centimeter

Table 5: Mean and percentile data for WHR of all participants by age group and gender (n = 2114).

Age . 25" 75" 95"
G?foup Gy n bJEELR 25 EID bl Percentile 29 Percentile Percentile D
M 19 0.86 + 0.05 0.78 0.83 0.84  0.98 0.98 0.98
;irs 507 0.90 +0.60 0.67 087 090  1.00 1.00 1.09
(M +F) 526 0.90 + 0.60 0.67 0.86 090  1.00 1.00 1.09
— M 570 0.84 +0.05 0.62 0.81 084  0.92 0.92 1.30
e 539 0.88 + 0.60 0.58 0.85 0.88  0.97 0.97 1.12
(M +F) 1109 0.86 + 0.60 0.58 0.82 0.86  0.96 0.96 1.30
1519 M 462 0.81 + 0.05 0.64 0.78 081 0.84 0.89 1.19
years 17 0.87 +0.04 0.81 0.84 087  0.92 0.93 0.93
(M+F) 479 0.81 + 0.06 0.64 0.78 081 0.84 0.90 1.19
. M 1051 0.83 + 0.60 0.62 0.79 083 09 0.91 1.30
nd 1063 0.89 + 0.56 0.58 0.86 0.88  0.98 0.98 1.12
(M+F) 2114 0.86 + 0.07 0.58 0.82 0.86  0.97 0.97 1.30

Key: SD = standard deviation; WHR = waist-to-hip ratio; M = male; F = female; (M + F) = males and females; n = number of
participants

Table 6: Mean and percentile data for WHtR of all participants by age group and gender (n = 2114).

WHtR —

Age st s s
G?'oup Camikr n e 2250 Ll Percentile 3 Percentile  Percentile Rl
M 19 0.41 +0.03 0.36 0.39 0.40 0.43 0.48 0.48
f/(-ezrs 507 0.44 +0.04 0.35 0.41 0.43 0.46 0.50 0.63
(M +F) 526 0.44 +0.04 0.35 0.41 0.43 0.46 0.50 0.63
M 570 0.42 +0.03 0.33 0.40 0.42 0.44 0.48 0.63
i‘/g;:‘: 539 0.42 +0.03 0.35 0.41 0.42 0.44 0.48 0.64
(M +F) 1109 0.42 +0.03 0.33 0.40 0.42 0.44 0.48 0.64
M 462 0.42 +0.04 0.32 0.39 0.42 0.44 0.48 0.68
)1/2;3 17 0.43 + 0.04 0.37 0.40 043 0.44 0.54 0.54
(M +F) 479 0.42 +0.04 0.32 0.40 0.42 0.44 0.48 0.68
M 1051 0.42 +0.04 0.32 0.40 0.42 0.44 0.48 0.68
)5/;?3 1063 0.43 +0.03 0.35 0.41 0.43 0.45 0.49 0.64
(M +F) 2114 0.43 +0.03 0.32 0.40 0.42 0.44 0.48 0.68

Key: SD = standard deviation; WHtR = waist-to-height ratio; M = male; F = female; (M + F) = males and females; n = number of
participants
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Figure 1: Prevalence of obesity using anthropometric
measures.

Chi-square test of association

Association  between gender and anthropometric
indicators was studied with Chi square (x?) test of
association. It was observed that only was WC had
significant association with obesity (p<0.05), with the
highest proportion (69.2%) of males in the obese
category (Table 7). Chi-square association between age
group and anthropometric indicators was also calculated.
A significant (p<0.05) highest proportion (72.6%) of
participants age 10-14years were in the obese category
(Table 8). Neither gender nor age group was significantly
associated with other anthropometric indices (p>0.05)
(Tables 7 & 8). Waist circumference was therefore the
most sensitive anthropometric indicator for obesity.

Table 7: Chi-square test of association between gender and anthropometric indicators; BMI, WC,
WHR and WHItR.

Normal Obese Normal Obese
BMI wWC
Male 49.7 (%) 50.0 (%) 0.004 0.953 Male 48.3 (%)  69.2 (%) 23.762 0.001*
Female 50.3 (%) 50.0 (%) Female 51.7 (%) 30.8 (%)
WHR WHIR
Male 49.8 (%) 49.0(%) 0.020 0.887 Male 49.7 (%) 50.5 (%) 0.026 0.872
Female 50.2(%) 51.0 (%) Female 50.3 (%) 49.5 (%)

Key: BMI = body mass index; WC = waist circumference; HC = hip circumference; WHR = waist-to-hip ratio; WHtR = waist- to-

height ratio; y 2 = chi-square; p* = significance at < 0.05 a- level

Table 8: Chi-square test of association between age group and anthropometric indicators; BMI, WC,
WHR and WHtR.

BMI WC

5-Qyears  24.8(%) 26.0(%) 0.072 0.965  5-9years 256 (%) 15.1(%) 25585 0.001
10-14 years  52.5 (%) 51.9 (%) 10-14 years 51.0 (%) 72.6 (%)

15-19 years  22.7 (%)  22.1 (%) 15-19 years 234 (%) 12.3 (%)

WHR WHIR

5-9years  25.1(%) 21.2(%) 1.006 0.605  5-9 years 250 (%) 23.2(%) 0.208  0.901
10-14 years  52.2 (%) 56.7 (%) 10-14 years 524 (%) 54.5 (%)

15-19 years  22.7 (%)  22.1(%) 15-19 years 227 (%)  22.2 (%)

Key: BMI = body mass index; WC = waist circumference; HC = hip circumference; WHR = waist-to-hip ratio; WHtR = waist- to-

height ratio; y 2 = chi-square; p* = significance at < 0.05 o- level

DISCUSSION

Anthropometric measurement is important in the
definition of overweight and obesity among children and
adolescents. Researches are pointing to the fact that
overweight and obesity in childhood linger into
adulthood. Defining overweight and obesity helps to

predict health risks and to provide comparisons between
populations.?*

Gender and anthropometric indices
Male participants were bigger, taller and with higher

mean value of WC and BMI compared to their female
counterparts. This finding is inconsistent with that of
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previous studies.”*? Amuta and Houmsou in their study
among adolescents age 12-18 in Benue State, Nigeria
reported that females between 12 and 15 years old were
significantly heavier and taller than their male
counterparts who were significantly heavier and taller
between 16 and 18 years?? Amuta and Houmsou
suggested that this could be due to earlier onset of
pubertal growth spurt in girls than boys.?? Possible
explanation for this inconsistency is that the mean age for
male participants of this study is higher (14 years) than
female participants (9 years). Female participants are
therefore yet to attain pubertal changes compared to their
male counterparts. Sebanjo, et al in their study of 570
Nigerian children and adolescents between the ages of 5
to 19 years reported that females had higher WCs than
males.”® The result of this present study is however
suggested to be as a result of males generally having
android distribution of fat thus a higher waist
circumference compared to their female counterparts.?
Waist circumference is a measure of central adiposity. It
measures both the subcutaneous and visceral fat and has
been shown to have the most consistent and generally the
strongest correlation with adverse lipid concentrations
and increased blood pressure levels among children and
adolescents.’ BMI is a measure of total adiposity. It has
the limitation of not been able to distinguish between
muscles mass and fat mass.

The result of this study is however consistent with a study
by McCarthy, et al.®® McCarthy, et al assessed the BMI
and waist circumference of 8355 children and adolescents
British children of ages 5-17.”° They submitted that males
generally were taller, heavier and had higher WC value at
all ages compared to their female counterparts.
Comparisons of WC data between different studies need
to be undertaken with caution since WC may be
measured at different sites and currently there is no
agreement on which site is optimal.?® In children, WC has
been measured at five different sites: (i) midway between
lowest rib and superior iliac crest.®?"® (i) at the
umbilical level (as in the present study).”® (iii) at the
narrowest point of the torso.” (iv) at the level of the right
upper iliac crest.® (v) at the level of 2 cm above the
umbilicus.®> WC measures at these different sites in
children have not been formally compared.

It was observed in this study that mean values of WHR
and WHtR were higher in females than males. This result
is inconsistent with other previous findings that reported
a higher WHR and WHtR in males.?”*? Their findings
could be attributed to the fact that adolescent females
have a greater distribution of lower body fat; thus a
gyneacoid fat distribution which usually starts at about 13
years; in this population, female participants below age
thirteen were more those above.®

Age and anthropometric indices

The BMI and WC of all participants increased with age.
The result is in accordance with previous findings.”

Sung and colleagues measured the WC and WHR of
14,842 Chinese children aged 6 to 18 years in 2005/2006.
They recommended that if WC is to become an important
public health assessment tool of central obesity in both
adults and children, international agreement about
measurement site is required. One possible explanation
for the increase of BMI and WC is the physical changes
that occur due to growth and development that occur
throughout childhood and adolescence.®® WHR and
WHtR of all participants decreased with age. These
results are in accordance with previous findings.**°

This finding challenges the proposal that WHTR is a
relatively age-independent measure that could obviate the
need for age and growth-related reference standards in
children. Kahn and Hsieh reported that WHTR appears to
be independent of age and sex.®” Ashwell and colleagues
however have proposed the use of an age-independent
universal cut-off for WHTR of 0.5.*®¥ This submission
was as a result of their finding that the overall mean
WHTR (with WC measured at the same site as in the
present study) of 8135 British children aged 5 to 16 years
decreased with age from 0.47 to 0.42 in boys and from
0.46 to 0.41 in girls.*® WHTR measures obtained in this
study were higher than the 1988 British study.
Brannsether, et al reported in his study of WC and WHtR
of Norwegian children 4-18 years of age that mean waist-
to-height ratio decreased with age up until adolescence.®

Prevalence of obesity

Few studies in Nigeria have been published on definition
of obesity among children and adolescents of Nigeria.
Akesode and Ajiboode reported obesity among 457
school children between 6-19 years.*® Authors reported a
prevalence of obesity as follows 3.7%, 3.3%; 3.2%, 5.1%
using skinfold thickness and age, males and females
respectively. Ansa, et al also reported low prevalence of
obesity among 1005 children and adolescents.
Armstrong, et al also reported values similar among
children and adolescents of South Africa® The
prevalence of obesity (using BMI) obtained in this study
was however lower than those reported among healthy
American and Chinese population but higher than
Russian population. This inconsistency may be accounted
for by difference in race and socioeconomic development
level between African, Americans Chinese and Russian
population. The difference could also be accounted for by
the discrepancies in years in which studies were
conducted and age range of reference population. Those
studies were conducted between 1992 and 1994 between
age ranges 6-18 years as opposed to 5-19 years in the
present study. Wang submitted that the prevalence of
obesity varied markedly across countries with difference
socioeconomic development levels.*® Variations in
anthropometric measure (norms) among different regions
and populations are believed to be due to differences in
culture/ethnicity, diet, age, socioeconomic development
level, anthropometric indicators including gender.**33
The present study however did not look into
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socioeconomic factors. Comparison of results of the
present study with that of US children and adolescents of
ages 2-19 years in 2004 showed that participants of this
population has higher 95™ percentile BMI value.® This
difference in findings may be because of population
differences, age range variations, and discrepancies in the
years of study. Comparison of percentile data of
anthropometric data used in this study with other existing
studies may also be limited due to variations in statistical
analysis and reporting style of different authors.

This study reported anthropometric percentile values of
children and adolescents, and compared these by gender
and age among school-aged children and adolescents in
Nigeria. The study concluded that anthropometric values
increased with age, gender had an influence on
anthropometric indicators, and waist circumference was a
better indicator for obesity. A major limitation of this
study was that the participants were recruited from a
homogenous population, and gender distribution was not
even for some age groups. However, further research is
recommended to address these problems, including issues
of external validity.

CONCLUSION

Prevalence of obesity was low; WC was the most
sensitive indicator for obesity. Gender and age influenced
anthropometric indices.
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