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ABSTRACT

This study investigates the nutritional healthistadf adults in Obowo L.G.A. Imo State, Nigeria,iadicated by
their BMI and WHR. 500 adults were recruited foe ttudy and using standard procedures, their hengight,
and waist-hip circumference, were measured andrdedofor BMI and WHR determination. Data were anaty
using SPSS for discrete statistics and test ofifsignce. Results showed a non-significant diffeeiP>0.05) in
the mean BMI between males (26.45+0.73K&)/and females (24.65+0.16kg/mMale subjects presented a greater
degree of obesity and are at a higher risk foriosedcular diseases as 1.6%, 42.8%, 28% and 27{@Be onales
and 2.8%, 60.4%, 22.8% and 14% of the females fired to be underweight, normal, overweight andsebe
respectively. However, a significant difference Q%) was observed in the mean WHR between thesn(@le2)
and females (0.80), and while the health conditib@.4% of the males were good, that of 13.6% viatter, with
58% and 36% at moderate and high risk respectivatyongst the females, 6.8% and 32.4% had good ettérb
health conditions respectively, with 36% of them nabderate risk. The results of this study are fioeee
recommended for health counseling in Imo State.
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INTRODUCTION

Obesity and overweight, formally recognized as alies of the rich, are on the increase everydagpective of
people’s socio-economic status. Mbada et al., (R083orted that individuals in the lower socioeamioclass had

a greater BMI and a higher prevalence of overwedgftt obesity. According to Kuczmarski (2000), ‘oveight’ is

an excess of body weight compared to set stanamraé &M of 25-29 kg/rh On the other hand, WHO (1998) sees
obesity as an abnormally high proportion of towdipfat, and a BMI greater than or equal to 30Kg/m

BMI is an indicator of how much an individual’s boid composed of fat (Dunenberger et al., 2008% ¢ialculated
by dividing weight in kilograms by height in metesquared (kg/f). While BMI is far more commonly used to
define obesity and closely related to the degreloafy fat in most settings, its limitations canuleésn the wrong
classification of certain individuals with incredsmuscle mass (Uwaifo and Arioglu, 2004). In tiégards, WHO
(2011) highlighted the needs for other indicatoreamplement the measurement of BMI, to identifyividuals at
increased risk of obesity-related morbidity du@atoumulation of abdominal fat.

Waist—hip ratio (i.e. the waist circumference deddby the hip circumference) was suggested as diticadhl

measure of body fat distribution. The ratio camieasured more precisely than skin folds and itiges/an index
of both subcutaneous and intra-abdominal adipeseidéi Hence, waist circumference may be a bettiézator of
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health risk especially when used in combinatiohv@MI. Waist circumference is particularly usefat individuals
with a BMI of 25-34 kg/m (Jacob et al., 2001). For example, according to ifdaxand Arioglu (2004), an athlete
with increased muscle mass may have a BMI grehger 25 - making him or her overweight on the BMilec but
a Waist Circumference measurement would most likelicate that he or she is, in fact, not overweigh

Waist-to-hip-ratio (WHR) is used as an indicatorablominal obesity in population studies. It isrgasingly clear
that WHR is a better reflection of intra-abdomineiléceral fat accumulation because of the postdlatte of

visceral fat depot in health risk disease (Jacodl.e2001). WHR is the ratio of the circumfererudehe waist to
that of the hips. It is calculated by measuring sh®llest circumference of the natural waist uguakt above the
belly button and divided by the hip circumferentdts widest part of buttock or hips. People witlone weight

around their waist are at greater risk of life stg¢lated disease such as heart disease and diatbete those with
weight around their hips (Onat et al., 2004). Adoog to Amole (2011), the prevalence of abdominz#sity was
found to be particularly significant in women andhsvassociated with hypertension, physical inagtiaihd

consumption of high-energy diets.

The prevalence of obesity is quite high in indadized countries, where as many developing coustaese
experiencing increase in the prevalence of obesitgl its complications. Indeed it has been noted time
consequence of the nutrition transition in deveigpmountries is a rapid increase in obesity in gsoeiation with a
decline in under nutrition (Adeyemo et al., 200R)us obesity, which used to be regarded as a dis#affluent or
industrialized countries, has become a major puigalth issue worldwide.

According to Kaufman et al., 1997, BMI increaseshwage and those with higher BMI have risk of depeig
hypertension. Obesity is one of the strongest ptediof hypertension among subjects (Kaufman et1897).
Despite the growing burden of obesity and hypertenm developing countries, there is limited infation on the
contribution of BMI to blood pressure in these pagions (Tesfaye et al., 2007). Hence this studysaiat
determining the BMI and WHR of adults in Obowo, Ii@tate, Nigeria, so as to suggest possible reméuecan
minimize health related problems associated withsil, overweight and even underweight.

MATERIALS AND METHODS

Study area: This study was carried out on adults in Obowo LdBalvernment Area of Imo State. The Local
Government Area is a border area of Imo State Mitfa State.

Sample size and inclusion criteria:A total of 500 subjects were recruited (250 maled 250 females). All the
subjects were between the ages of 18 and 45 yHaesparameters measured included weight, heighBfdirand
waist circumference and hip circumference for WHMRaterials used include: bathroom scale, carpentaps,
tailor’s tape, 30 centimeter plastic ruler, recagdpaper, writing pen, scientific calculator, hunsambjects (500).

Sample collection: The methods used in this study were the weighittenethod in determining BMI and waist-
hip circumference method in determining WHR. Thiéofeing steps were observed.

The bathroom scale was placed on a hard and sngootind and was set to the zero mark. The subjeateved

their foot wears and other exogenous weight anddséwect, looking straight ahead and their weightlings were
obtained. The height of the subjects was measwsied) the carpenter’s tape placed at the heelseo$tljects and
drawn upwards to measure the height. The 30 cetgimmaler was used as a pointer to mark the hedfhhe

subjects. The results were obtained in meters lagd $quared. The waists of the female subjects megsured at
the narrowest point between the bottom of theis @md their hip bones. Also the female subjectjss hwvere

measured at the widest part of their buttocks. laée subjects waists were measured at their nalig wheir hip

at the tip of their hip bones.

The weight and height in kilograms and meters retsgy were used to calculate the BMI of each widlial. The
results of the subjects were gotten by dividingrthesight by the square of their height. WHR’S wegyatten by
dividing their waist measurement by hip measurenf@tadipo et al., 2011).

Data analysis: Data analysis was done with the aid of discretéissitss involving simple calculation of mean,

standard deviation, standard error of means armbptageTest of significance was done with the aid of 2 tesng
SPSS 5.0 version at p=0.05.
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RESULTS

Table 1 shows the mean values of weight, heighistveirccumference (WC), Hip circumference (HC), Bddass
Index (BMI), Waist to Hip Ratio (WHR) of male andrhale adults of Obowo Nationality in Imo State. Thale
subjects showed a higher value for mean weighghtgeivaist circumference, waist-to-hip ratio (p<®).@nd body
mass index (p>0.05). The female subjects showeéghehvalue of hip circumference (p<0.05).

Table 2 shows the mean of waist circumference chiumference, body mass index and waist-to-hijp ratt the
various age groups of male and female subject&ctisply. In the age group 18-21, the male showbiglaer value

of Waist circumference and waist-to-hip ratio (B&), while the females showed a higher value of Hip
circumference (p<0.05) and body mass index (p>0.005the age groups 22-25, 26-29, 30-33, 34-374B&nd
41-45, the males showed a higher value of meantwaimference, waist-to-hip ratio (p<0.05) andipanass
index (p>0.05) while the females were observedateeta higher value in the mean Hip circumferene® @b).

Table 3 shows the percentage frequency of occugreheainderweight, normal, overweight and obeseviddals
among the female and male subjects. The femalesesha higher percentage of underweight (2.8%) awdal
weight (60.4%) of BMI categories than the males Wwhd BMI percentage of 1.6% and 42.8% for underhtedand
normal respectively. While the males showed a higleecentage of overweight (28%) and obese (2716%) the
females who had 22.8% and 14% for overweight anesebrespectively. Though the frequency of BMI of
overweight and obese is higher in males than thaihe females, but, the difference in their BMI wa$ are not
statistically significant (P>0.05).

Table 4 shows the percentage frequency of occwerefaisk categories of WHR of male and female scisj
respectively. From table 4, it was observed thatragrthe males 2.4% has a good healthy conditiomd&UHR of
<0.85), 13.6% has a good healthy condition (Bet#tR of 0.85-0.89), 58% has a moderate risk (WHF.80-

0.94) and 36% has a high risk (worse WHR of 0.98).While among the females, 6.8% has a healthgiton

(Good WHR of 0.75), 32.4% has better healthy comli{Better WHR 0.75-0.79), 36% has a moderate (KR

of 0.80-0.84), 22% has a high risk (Worse WHR &B5080.90) and 2.8% also has a high risk (Worst WHR0090).

From this result the males showed a higher WHR tharfemale (p<0.05), therefore, the males willaba higher
risk of cardiovascular disease than the females.

In table 5, statistically significant values wetgserved in all the parameters measured among Hjectsi (male and
female). Lastly, bar charts were used to reprethentesults of BMI and WHR. Figure 1 shows the bothss index
of male and female age groups. From the charta# @bserved that the BMI increases with advanogagia both

male and female except in the age group 34-37 whelecline was observed and it rises afterwardireig shows
the waist-to-hip ratio of both male and female ggeups. While the WHR of the male was somehow atpted,

the female was not.

Table 1: Table showing the mean of weight, heightyaist circumference, hip circumference, body massidex
and waist-to-hip ratio of both male and female sulgcts.

Parameters Mean + SE Male Mean + SE Females
Weight (kg) 71.22+0.17 64.52+0.96
Height (m) 1.64+0.23 1.62+0.69
Waist circumference (cm) 90.99+0.09 82.10+0.45
Hip circumference (cm) 98.61+0.80 101.58+0.70
Body Mass Index (kg/f 26.45+0.73 24.65+0.16

Waist-to-hip ratio 0.92+0.01 0.80%0.67

SE = Standard Error.

Anthonio Research Center © 2012 140 Oladipd.elJBAIR; 1(4): 138-144



Table 2: Table showing the mean of Waist Circumfenace, Hip Circumference, Body Mass Index and Waist-
to-Hip Ratio of the various age groups of both maleand female subjects

MALE FEMALE

AGE wC HC (cm) BMI WHR wC HC (cm) | BMI WHR
(cm) (kg/m?) (cm) (kg/m2)

18-21 77.25 85.53 21.27 0.89 72.42 90.89 | 21.89 0.79
22-25 80.21 88.24 24.14 0.91 79.08 96.54 | 23.56 0.82
26-29 90.07 96.73 25.98 0.93 77.94 97.47 | 23.92 0.79
30-33 97.58 104.48 28.60 0.93 88.39 | 108.61 | 26.94 0.82
34-37 100.73 | 108.20 27.42 0.93 90.75 | 111.67 | 25.77 0.81
38-41 110.34 | 116.24 32.66 0.93 92.68 | 118.63 | 28.40 0.80
42-45 | 119.79 | 124.26 34.49 0.94 104.73 | 12755 | 31.71 0.84

Table 3: Table showing the frequency and percentageequency of occurrence of Underweight, Normal,
Overweight and Obese individuals among male and feate subjects

BMI BMI Range Male Female
Categories Frequency Percentage Frequency Percentage
frequency (%) frequency (%)
Underweight| Below 18.5 4 1.6 7 2.8
Normal 18.5-24.9 107 42.8 151 60.4
Overweight 25-29.9 70 28 57 22.8
Obese 30 & above 69 27.6 35 14

Table 4: Table showing the frequency and percentageequency of occurrence of risk categories of Waido-
Hip Ratio of male and female subjects

MALE FEMALE
WHR value | Frequency Percentage WHR value Frequency Percentage
Category frequency (%) frequency (%)
Good (<0.85) 6 2.4 Good (<0.75 17 6.8
Heal_t_hy Better 34 13.6 Better 81 32.4
condition | g g5.0.89) (0.75-0.79
Moderate risk 0.90-0.84 145 58 0.80-0.84 90 36
Worse 65 26 Worse 55 22
High risk (0.95-1.00) (0.85-0.90)
Worst 0 0 Worst (>0.90) 7 2.8
(>1.00)

Table 5: Table showing the results obtained from ypothesis testing (z-test) of the various parameterunder
consideration

MALE FEMALE
Parameters | WC HC BMI WHR wWC HC (cm) BMI WHR
(cm) (cm) (kg/m?) (cm) (kg/m2)
Mean 90.99 | 98.61 26.65 0.92 82.10 101.58 24.65 0.80
Variance 12.40 | 10.76 1.29 0.00008 | 13.94 12.46 2.85 0.000
SD 3.52 3.28 1.14 0.009 3.74 3.53 1.69 1
z-calculated| 5.05 5.71 0.157 1.79 4.27 6.00 0.173 0.01
p-value 0.00 0.00 0.90 1.16 0.00 0.00 0.90 1.80
1.16

Note: WC= Waist circumference; HC= Hip circumferenBMI= Body mass index; WHR= Waist-to-hip ratid)$S
Standard Deviation
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Fig 1: A bar chart showing the BMI of male and fem# age groups
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Fig 2: A bar chart showing the Waist-to-Hip Ratio d both male and female subjects

DISCUSSION

Our findings on mean BMI for both male and fematgeas with that of Oladipo et al. (2011), whose kvor
categorized both male and female as overweightbntradicts the studies by Anibeze et al. (2003joke et al.
(2011), and Gordon and Margaret (2002), that fesnatowed a higher obesity pattern than the make8.Qp);
implying therefore, that female are at higher fskrelated disease than the males.

On the other hand, the assertion by Janssen @0&i4), that men with waist circumference of 4Chies or greater,
have an increased risk for diseases and strokeseagien women, it is a waist circumference of 86ass, supports
the inference that men with WHR greater than 0.85ansidered to be at high risk for cardiovascdiaease,
while women with WHR greater than 0.85cm are alspsidered to be at risk for heart related healttbigms
(Charles & Laurin, 2005). In fact, the comparatigender risk status as noted in this study, is aimd the reports
Oladipo et al. (2011), that males with 50% WHR ceager than 0.95 are at highest risk than femalts 2i1.8%
WHR greater than 0.85.

With the knowledge of BMI and WHR, individuals cha advised to maintain or adjust the degree of fathess,

abdominal fats, overweight and obesity, to the tBmassociated with optimal health and minimal hesit,
otherwise, an increase in the WHR could lead tesibpevhich will subject individuals to high risk efrdiovascular
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related diseased if not properly managed. Of coyusiging by the findings of this study, it is obus that a larger
percentage of Obowo people, most especially thealiesn are at high risk for obesity and relatedatiss. Thus,
urgent medical counseling and enlightenment prograsiare suggested as remedies in this area.
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