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Abstract  

The gauge of the effect of one’s weight on one’s health has been found in a 
mathematical relationship of height and weight called body mass index (BMI). 
It is a simple index of weight-for-height and is widely used by medical, health 
and fitness professionals to classify weights. BMIs are good indicators of 
healthy or unhealthy weights for adult men and women, regardless of body 
frame size. A volunteer/typical sample of 583 adults of 333 men and 249 
females were measured. It was found that height was distributed with  (Mean 
1.66m; SD = .11); weight was distributed with (Mean 75.68kg; SD = 33.75); 
BMI was normally distributed with (Mean 26.86; SD = 4.65). Significance test  
showed that BMI differed significantly from the upper limit of the normal BMI 
(24.9kg/m2). Analysis showed that 218 representing 37.3% of the volunteers 
fall within the normal BMI range. The implication is that over 60% of the 
volunteers are vulnerable to an increased risk of developing various diseases 
associated with abnormal weight. It is recommended that a representative 
sample be used for the same study for inferential purposes  
 

 The most basic definition of overweight and obesity is having too much body 
fat—so much so that it “presents a risk to health. A reliable way to determine whether a 
person has too much body fat is to calculate the ratio of their weight to their height 
squared. This ratio, called the body mass index (BMI). BMI is not a perfect measure, 
because it does not directly assess body fat. Muscle and bone are denser than fat, so an 
athlete or muscular person may have a high BMI, yet not have too much fat. But most 
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people are not athletes, and for most people, BMI is a very good gauge of their level of 
body fat. Research has shown that BMI is strongly correlated with the gold-standard 
methods for measuring body fat; and it is an easy way for clinicians to screen who 
might be at greater risk of health problems due to their weight.   

 The World Health Organization (WHO) states that for adults, the healthy range 
for BMI is between 18.5 and 24.9. Overweight is defined as a body mass index of 25 to 
29.9, and obesity is defined as a body mass index of 30 or higher.These BMI cut points 
in adults are the same for men and women, regardless of their age (Harvard School of 
Public Health, 2004). 

 
  Worldwide, obesity’s health effects are deep and vast—and they have a real 
and lasting impact on communities, on nations, and most importantly, on individuals, 
today and across future generations (Harvard School of Public Health, 2004). 
Understanding the reason for increased obesity prevalence is a public health issue, and 
reducing obesity prevalence is a public health policy challenge in many countries of the 
world that are aware of the prevalence of obesity.  Awareness of the consequences of 
obesity has advanced to the level that Harvard School of Public health sets for its goal: 
to inform and empower people with science-based information about what can and 
must be done to prevent adult and childhood obesity; to help those who are overweight 
achieve a healthier weight; and ultimately, to turn back the obesity epidemic’s global 
spread. Armour , Courtney-Long, Campbell, Wethington (2012) have described the 
Understanding  of the reason for increased obesity prevalence as a public health issue, 
and reducing obesity prevalence as a public health policy challenge. But this only 
applies to nations and individuals who are aware of the reality of obesity in and among 
them or those who are aware that weight gain has serious health implications for 
individual and national development. 
 
 Body weight is found to be influenced by genes, prenatal and early life 
influences, poor diets, too much television watching, too little physical activity and 
sleep, and the food and physical activity environment (Harvard School of Public 
Health, 2014). In a study by Armour, Courtney-Long, Campbell, and wethington 
(2012) in US, from their sample , 1.9% of adults were underweight, 37.8% were normal 
weight, 35.3% were overweight, and 25.0% were obese. BMI varied by sex and by 
race/ethnicity. They equally found that 1.0% of men and 2.8% of women were 
underweight, 31.1% of men and 44.6% of women were normal weight, 42.7% of men 
and 28.0% of women were overweight, and 25.3% of men and 24.6% of women were 
obese. Worldwide, an estimated 1.5 billion adults over the age of 20—about 34 percent 
of the world’s adult population—are overweight or obese. By 2030, this is expected to 
rise to more than 3 billion people (Harvard School of Public Health, 2014).   
 
 On the consequences and control of Obesity, it found that apart from tobacco, 
there is perhaps no greater harm to the collective health in the U.S. than obesity. 
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Worldwide, too, obesity’s health effects are deep and vast—and they have a real and 
lasting impact on communities, on nations, and most importantly, on individuals, today 
and across future generations. The worldwide spread of obesity and resulting increase 
in rates of chronic disease and other serious conditions threatens health systems, 
economies, and individual lives. Bringing the problem back under control will take 
multifaceted country-level as well as global-level efforts, and they cannot begin in 
earnest soon enough. 
 
 Obesity is a broad swath of harms that has a huge societal effect—on the 
economy, national productivity, and even national defense. The health care costs of 
obesity in the U.S. were estimated to be as high as $190 billion in 2005, a number that 
is double the earlier estimates, and that is expected to rise, along with obesity rates 
(Harvard School of Public Health, 2014)  
 
 Taken together, it’s clear that obesity is a global crisis that already touches 
everyone in one manner or another. And this realization should be a call to action, 
because there is good news amidst the bad: Obesity is preventable. We can reverse the 
trends that led to the current epidemic by making changes in public policies and 
practices, so that healthy food and activity choices are easy choices, for all. The first 
action towards the control or management of weight may be the description of the 
distribution of weight by classification in the environment. 
 
 The task of the mathematician or statistician is simple, to employ the language 
of mathematics as an aid in the precise and logical thinking and understanding of the 
reality of BMI. On this task, Harrison (1983) contends that understanding our reality is 
the very important step in controlling and imposing our will on our reality, while 
Kreyszig,( 1983) suggests that the application of mathematics to any problem consists 
essentially of three phases: 

1. Modeling. Translation of the given physical information into a mathematical 
form (modeling). In this way we obtain a mathematical model of the physical 
situation. This model may be differential equations, or some other mathematical 
equations. 

2. Solving. Treatment of the model by mathematical methods. This will lead to the 
solution of the given problem in mathematical form. 

3. Interpreting. Interpretation of the mathematical result in physical terms.  
  
Problem of the Study 
 Policies in Nigeria have not critically addressed the issue of weight 
management owing to collective ignorance or irrationality. Refusal to attend to the 
issue of weight control however, cannot wish away the consequences of obesity. No 
study has addressed the issue of weight description in the area. The study focuses on 
the distribution of height, weight and Body Mass Index among adults in the Old Aguata 
Local Government Area of Anambra State. 
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Purpose of Study 
 Lack of knowledge of adult weight status motivated the work. The purpose of 
the study is to describe the distribution of height, weight and Body Mass Index among 
adults in different groups in the Old Aguata Local Government Area.  
 
Research Questions 
 The following research questions guided the study: 

1. What are the percentages of the different classifications of weight in the sample? 
2. What are the mean Body Mass Indices of the adults sampled by gender?  
3. What are the mean  Body Mass Indices of the adults sampled by groups? 

 
Research Hypotheses 
 The hypotheses formulated to guide the study are: 
1. Males and females do not differ significantly at 0.05 level of significance in their 

mean Body Mass Index 
2. The overall mean Body Mass Index of the sample does not significantly differ 

from the international bench-mark for normal BMI at 0.05 level of significance 
3.  The distribution of BMI is normal with mean 26.86 and Standard deviation 4.65 

 
Significance of the Study 
 The result of the study will provide data on the pattern of distribution of height, 
weight and Body Mass Index of selected typical adults in old Aguata Local 
Government Area of Anambra state.  it is intended to provoke other studies with more 
representative sample for the sake of statistical generalization. It will further provide 
data for logical weight management by the stake holders.  
 
Design of the Study  
 The study is a descriptive research which seeks to describe the distribution of 
weight, height and Body Mass Index among selected typical sample in old Aguata 
Local government area of Anambra State. 
 
Area of Study   
 The old Aguata Local Governmemnt area is currently made up of three local 
Government Areas namely: Aguata LGA, Orumbo North LGA, and Orumba South 
LGA. The area is predominantly Anglican Christian followed by Roman Catholics, 
then other minor denominations and religions. These two main denominations do not 
differ in terms of lifestyle and what they permit their adherents to eat. By the 2009 
population census the old Aguata has a population of 729775 comprising of 379630 
males and 350145 females. The environment in this area is becoming seriously 
urbanized and cosmopolitan and tailoring after the Western lifestyle. 
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 Scope  
 The study of the Body Mass index will involve only adult male and female. 
The scope was limited to the physical measurement of height and weight of the 
participants. 
 
Population 
 The adult population was not available as at the time of this study. There was 
lack of access to a list of the population being studied  
 
Sample and Sample Technique 
 The sample for the study is 582 adults.  It consists of 333 males and 249 
females. The sample was drawn using volunteer or typical case sampling technique. 
This was deemed necessary owing to the nature of the study. It is a typical case 
sampling (it shares the same/similar characteristics of the population being studied). 
Jupp (2006) Contended that Volunteer Sampling is a form of case selection which is 
purposive rather than based on the principles of random or probability sampling.  
 
Typical Case - Illustrates or highlights what is typical, normal, average (Patton,1990). 
It is a typical purposeful sampling in which subjects are selected who are likely to 
behave as most of their counterparts would (Bamberger, Rugh, & Mabry, 2006). Lund 
Research Ltd (2012) contend that with typical case sampling generalizations cannot be 
made to population, but that the sample could be illustrative of other similar samples. It 
further argued that critical case sampling may be used to investigate whether a 
phenomenon is worth investigating further, before adopting an expert sampling 
approach to examine specific issues further. This sampling technique is used in a 
number of the core studies, for example (Milgram in Sampling , nd) contend that 
Whilst such critical cases should not be used to make statistical generalisations, it can 
be argued that they can help in making logical generalisations. However, such logical 
generalisations should be made carefully.   
 
Data collection and Analysis 
 Permissions were sought from the various organizational heads for the exercise 
during their gathering in Synod and other collective meetings, only those who 
volunteered were used. For the students and staff of FCE(T) Umunze, they volunteered 
to participate. Weight and height were measured with participants standing without 
shoes and wearing light clothing. Participants stood upright with the head in Frankfort 
plane for height measurement. For each participant, height was recorded to the nearest 
0.5 cm, and weight was recorded to the nearest (0.1kg) using medical weighing scales 
with mechanical height rods (stadiometer). Body-mass-index (BMI) was calculated as 
weight in kilograms over height in metres squared [weight (kg)/(height (m))2]. Analysis 
was done using SPSS Version 20 for calculation of percentages, means, ANOVA and 
single sample t-test 
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Results and Discussions 
Research Question 1: What are the percentages of the different classifications of 
obesity in the sample? 
 
Table1: Weight Classifications of Adults in Old Aguata LGA 

Weight Classification of 
Adults in Old Aguata LGA 

Frequency Percent Valid Percent Cumulative Percent 

Valid 

Normal 218 37.3 37.3 37.3 
Overweight 219 37.5 37.5 74.8 
Obese 142 24.3 24.3 99.1 
Morbidly Obese 1 .2 .2 99.3 
Underweight 4 .7 .7 100.0 
Total 584 100.0 100.0  

 
 From table1, the result showed that of the 584 participants, 218 (representing 
37.3%) has a normal weight with the BMI of (18.5 – 24.9), 219 participants 
(representing 37.5%) has overweight with the BMI of (25 – 29.9), 142 of the 
participants (being 24.3%) are obese. The result indicated that over 60% of the sample 
was either overweight or obese. This result was similar to that of the US as found by 
Armour, Courtney-Long, Campbell, and wethington (2012). 
 
Research Question 2 
 What were the mean Height, Weight and Body Mass Indices of the adults 
sampled by gender? 
  
Table2: Descriptives of Height, Weight and BMI of Adults in old Aguata 
Sex Height Weight BMI 

Male 

Mean 1.6926 81.0547 27.5887 
N 333 333 333 
Std. Deviation .07384 42.42646 4.42095 
Skewness -.335* 15.427* .265* 

Std. Error of Skewness .134 .134 .134 
Kurtosis .584* 265.739* -.591* 

Std. Error of Kurtosis .266 .266 .266 

Female 

Mean 1.6162 68.6265 25.9473 
N 249 249 249 
Std. Deviation .12599 13.33082 4.76145 
Skewness -8.692 1.345 1.490 
Std. Error of Skewness .154 .154 .154 
Kurtosis 109.737 5.301 7.139 
Std. Error of Kurtosis .307 .307 .307 

Total 

Mean 1.6599 75.7375 26.8865 
N 582 582 582 
Std. Deviation .10642 33.79801 4.63750 
Skewness -6.692 17.810 .777 
Std. Error of Skewness .101 .101 .101 
Kurtosis 101.587 386.618 2.592 
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Std. Error of Kurtosis .202 .202 .202 

 Table2 shows that the mean weights, heights and BMIs for male participants 
were (M =1.69, SD =.1); (M = 81.1, SD = 42.4), (M = 27.6, SD = 4.4) respectively for 
height, weight and BMI. While the means for females were (M =1.6, SD =.1); (M = 
68.6, SD = 13.3), (M = 26, SD = 4.8) respectively for height, weight and BMI. The 
means for the BMIs showed that the means for both male and female BMI are higher 
that the range of normal BMI 
 
Research Question 3: What are the mean Body Mass Indices of the adults sampled by 
groups? 
  
Table 3: Descriptives by Groups of the Sample 
Groups Height Weight BMI 

Synod 

Mean 1.6750 83.5108 28.7387 
N 246 246 246 
Std. Deviation .08270 49.02552 4.74713 
Skewness -.285 13.442 .917 
Std. Error of Skewness .155 .155 .155 
Kurtosis -.031 199.808 4.104 
Std. Error of Kurtosis .309 .309 .309 

FCE(T) 

Mean 1.6285 66.6274 24.8435 
N 223 223 223 
Std. Deviation .13572 10.48346 3.99021 
Skewness -7.917 .295 .663 
Std. Error of Skewness .163 .163 .163 
Kurtosis 93.820 .679 1.501 
Std. Error of Kurtosis .324 .324 .324 

St. Peters' 

Mean 1.6905 76.4796 26.7445 
N 115 115 115 
Std. Deviation .06322 12.41284 3.96798 
Skewness -.072 .309 .395 
Std. Error of Skewness .226 .226 .226 
Kurtosis .017 -.429 -.244 
Std. Error of Kurtosis .447 .447 .447 

Total 

Mean 1.6603 75.6793 26.8586 
N 584 584 584 
Std. Deviation .10644 33.75461 4.65393 
Skewness -6.672 17.822 .766 
Std. Error of Skewness .101 .101 .101 
Kurtosis 101.252 387.393 2.545 
Std. Error of Kurtosis .202 .202 .202 

 
 Table 3 above shows the descriptives of the different groups of the sample. The 
group BMI of participants were  (M = 28.7, SD = 4.8), (M = 24.8, SD = 4), (M = 26.7, 
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SD = 4) for Synod, FCE(T), and St. Peters respectively. This indicated that with the 
exception of the FCE(T) group, that others have a mean BMI that are above normal.  
 
Hypothesis 1 
 Males and females do not differ significantly at 0.05 level of significance in the 
mean Body Mass Index? 
  
Table 4: ANOVA Table on the Significance of Mean Difference for Height, 
Weight and BMI 

 

 Sum of 
Squares 

df Mean Square F Sig. ηp2  

Height * Sex 
Between Groups (Combined) .833 1 .833 84.058 .000 .127 

Within Groups 5.747 580 .010    
Total 6.580 581     

Weight * Sex 
Between Groups (Combined) 22005.613 1 22005.613 19.891 .000 .033 
Within Groups 641673.910 580 1106.334    
Total 663679.523 581     

BMI * Sex 
Between Groups (Combined) 383.853 1 383.853 18.382 .000 .031 

Within Groups 12111.372 580 20.882    
Total 12495.225 581     

  
 A one-way between subjects ANOVA was conducted to compare the effect of 
sex on height in  the result that there was a significant effect of sex on height at the 
p<.05 level for the two conditions [F(1, 580) = 84.1, p < .001, ηp2 = .127]. The effect 
of sex on weight in the result show that  there was a significant effect of sex on weight 
at the p<.05 level for the two conditions [F(1, 580) = 19.9, p < .001, ηp2 =.033]. The 
effect of sex on BMI in the result show that there was a significant effect of sex on BMI 
at the p<.05 level for the two conditions [F(1, 580) = 18.4, p < .001, ηp2 = .031]. 
 
Hypothesis 2: The overall mean Body Mass Index of the sample does not significantly 
differ from the international higher class boundary bench-mark for normal BMI (24.9) 
at 0.05 level of significance 
 
Table 5: A One-Sample t-Test on the significance of the sample BMI mean 
 Test Value = 24.9 

t df Sig. (2-tailed) Mean 
Difference 

95% Confidence Interval of 
the Difference 
Lower Upper 

BMI 10.170 583 .000 1.95863 1.5804 2.3369 
 
  Table 5 above shows a one sample t-test on the significance of the sample BMI 
in the research, result indicated that t(583) = 10.2, P  .001. The result shows that there 
was a significant difference in the WHO upper limit bench-mark for normal weight 
(24.9 ) with the mean BMI of the sample (26.9). The mean BMI of the sample (26.9) 
was far greater than the upper limit of the normal BMI range (24.9). There is obviously 
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a problem if this BMI result is typical of the BMI of adults in the old Aguata local 
government area. The implications are that the diseases associated with obesity and 
overweight may be among us without our knowledge of them, or it is possible that 
these diseases are given different names. 
 
Hypothesis 3: The Distribution of Height, Weight and BMI Follow Normal 
Distribution 
Table 6: K-S Test For Normality of Distributions 
Number Null hypothesis Test  Sig. Decision  
1. The distribution of height is 

normal with mean (M = 1.66 and 
SD. = 0.11) 

One sample 
Kolmogorov smirnov 
Test 

.000 Reject the null 
hypothesis  

2. The distribution of weight is 
normal with mean (M=75.68 and 
SD. = 33.75) 

One sample 
Kolmogorov smirnov 
Test 

.000 Reject the null 
hypothesis 

3. The distribution of BMI is normal 
with mean (M = 26.86 and SD. = 
4.65) 

One sample 
Kolmogorov smirnov 
Test  

.346 Retain the 
Null 
hypothesis 

The significance level is 0.05 
 
 Table 6 above shows a one sample Kolmogrov smirnov test on the normality of 
the distribution of height, weight and BMI. The test statistics showed that KS-value  P 

 .001 for height and weight, but KS-value P = .35 for BMI distribution. The result 
indicated that only BMI distribution can be predicted using a normal distribution and 
not height and weight.  
 
Suggestions for Further Studies 
 Researchers suggest that further studies on this area should be aggressively 
pursued using statistically representative sample for inferential purposes owing to the 
sensitivity of the issue so that results can be use for policy on weight management. 
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