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Anthropometric Health Assessment of the Igbo Ethnic Group in Nigeria: A Study of BMI and Waist-to-Hip Ratio

Abstract
Background: Anthropometric indices are important clinically relevant parameters used as indicators to assess health status such as abdominal adiposity, obesity, fat distribution and cardiovascular risks to avoid health risks.
Aim:  This study aimed to assess the health status of the Igbo ethnic group of Nigeria using BMI (body mass index) and WHR (waist-to-hip ratio).   
Method: A descriptive cross-sectional study design was adopted in this study and a total number of 300 subjects (150 males and 150 females) between the ages of 18-37 years were randomly selected. BMI was deduced from the division of body weight by the square root of standing height and WHR by direct division of waist and hip circumferences. 
Result: The association of BMI with gender shows that 14.7% are underweight, 64.7% are normal, 18.7% are overweight and 2% are obese were found in males while in females, 12% are underweight, 53.3% are normal, 28.7% are overweight and 6% are obese and this shows no significant. The WHR shows that 84% of males and 83.3% of females were within the normal range.
Conclusion: The study found no significant association between BMI and WHR across genders and ages, suggesting that body composition patterns remain stable. This could be due to genetic predisposition, lifestyle factors, and cultural habits, rather than biological differences, affecting these anthropometric measures.
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1.0	Introduction
Anthropometric indices are essential for assessing health, providing valuable insights into body composition, nutritional status, and potential risks for chronic diseases [1]. Body mass index (BMI), waist circumference and waist-hip ratio are widely used to evaluate physical health and identify individuals at risk for obesity, diabetes, and cardiovascular diseases [2]. The BMI is broadly used to calculate an estimated body height and weight of an individual based on tissue mass (muscle, fat, or bone). It is an easy and inexpensive way to assess if someone is underweight, overweight, or obese. It is calculated by dividing a person's weight in kilograms by the square of their height in meters [3]. 
However, BMI helps assess the body fat of an individual as Waist circumference (WC) and Waist-to-Hip Ratio (WHR) also help assess health risks and obesity by measuring the amount of fat around the abdomen [4]. WC is the measurement of the distance around the waist while WHR is calculated by dividing the circumference of the waist by the circumference of the hips [5]. According to the WHO, a healthy WHR is 0.85 or less for women. 0.9 or less for men and having a WHR of over 1.0 may increase the risk of developing conditions that relate to being overweight, including heart disease and type 2 diabetes [6].
The Igbo ethnic group in Nigeria is a rapidly urbanizing area with a young and dynamic population. The lifestyle and dietary habits of the people in this region are influenced by the interplay of traditional and modern practices, making them an important group for health assessment. 

2. MATERIALS AND METHODS 
2.1 Study Design 
The study endorses a cross-sectional descriptive study design to create a value for values for body mass index (BIM) and waist-to-hip ratio (WHR) of the adult population of the Igbo ethnic group of Nigeria within the elected age interval of 18-37 years. The Federal University of Technology Owerri, Imo State, Nigeria was used as the study area and the study elapsed from February to May 2024. The study population comprised three hundred subjects (150 males and 150 females). A multi-stage random sampling technique was used to evaluate the outcome of the subjects. 
2.2 Selection Criteria 
Inclusion Criteria
 Only subjects whose parents and grandparents are from the Indigen of Igbo were selected for the study. The study also recruited subjects whose ages ranged from 18-37 years.
Exclusion Criteria
Subjects who did not meet all these inclusion criteria were omitted from the study and those that have abnormalities on their waist or stature were excluded.  
2.3 Method Data Collection 
A descriptive questionnaire was issued to gather the subjects’ socio-demographic data.  A research medical team were involved in data collection using the World Health Organization (WHO) steps instrument. The study measures anthropometric variables such as stature, weight, hip circumference and waist circumference, these variables were defined as follows;
2.3.1. Stature
With a ZT-160 Goodcare stadiometer, this was measured. Standing upright and barefoot on the level platform of the stadiometer, the subject's heels, buttocks, shoulder blades, and back of their heads touched the bar. It was suggested to the subjects to unwind with their arms by their sides. Every effort was made to prevent sagging.
2.3.2 Weight
This was measure with a weighing scale (Weight and Height Scale ZT-160 Goodcare) without shoes and with the subject wearing heavy clothes or load. 
2.3.3 Waist Circumference
A non-stretchable measuring tape was used to measure the waist circumference (WC) by adopting the following anatomical landmark; from the umbilicus to just above the iliac crest.
2.3.4 Hip Circumference
This measurement was around the widest part of the hip. It's measured with a non-stretchable tape. 
2.3.5 Waist-to-Hip Ratio
 The waist-to-hip ratio (WHR) was acquired by dividing the waist and hip circumference. 
2.3.6 Body Mass Index
Body mass index was obtained by dividing the weight by height in meters square (kg/m2). 
The following definitions were employed:
• Central obesity: WC ≥102 cm (males) ≥88 cm (females)
or WHR ≥0.90 (males) ≥0.85 (females)
• BMI category
• Underweight: BMI <18.5 kg/m2
• Normal weight: BMI 18.5-24.9 kg/m2
• Overweight: BMI 25.0-29.9 kg/m2
• Obesity: BMI ≥30 kg/m21 [22].
2.4 Method of Data Analysis 
The obtained data was subject to statistical analysis using the statistical package for social science (SPSS version 25) data was presented as Descriptive statistics. Independent t-test was used to compare the mean among genders. Pearson correlation, to determine the association between BMI and WHR Probability value less than 0.05 was considered statistically significant (P<0.05). 
3. RESULTS 
The study involved three hundred subjects 150 (males) and 150 (females) with an age interval of 18-37 years from the Igbo ethnic group of Nigeria with a mean value of body weight of 170.01±13.06kg, standing height of 65.66±9.85cm, body mass index of 22.64±3.61k/m2, a waist circumference of 76.67±8.18cm, the hip circumference of 94.79±7.83cm, and waist-to-hip ratio of 0.812±0.07cm (Table 1). Table 2 shows the sexual differences among the Igbo ethnic group of Nigeria.  Table 3 indicated that underweight was 14.7%, normal was 64.7%, overweight was 18.7% and obese was 2.0% in males, while in females, underweight was 12.0%, normal was 53.3%, overweight was 28.7% and obese was 6.0%. The association of BMI with gender was viewed as not significant in the gender (Table 3). The waist-to-hip ratio showed that in males, 84% was verified to be within the normal range (< 0.9) and 16% of the total male population was above the obese (accumulation of abdominal fat) while in the female population, 83% were within the normal range (<0.85), only 16.7% indicated the accumulation of abdominal fat. It shows no significant difference with the gender (Table 4).  Table 5. Illustrate that between the ages of 18-22 years, more of the subjects were observed to have normal BMI, followed by overweight, underweight and obese were observed with a low frequency, the age of 22-25 years had normal weight as predominance, followed by overweight, underweight and obese were few among the interval. Table 6 examined the WHR, it showed that the aged 18-21 years were more likely to have obesity 25 (17.2%), followed by the aged 22-25 years 14(14.1%) and aged 26-29 and 34-37 years were observed at a minimum. 
Table 1. Descriptive Statistics  
	Parameters 
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Standing Height (cm)
	300
	16.50
	200.00
	170.0157
	13.06927

	Weight (kg)
	300
	45.00
	94.00
	65.6600
	9.85146

	[bookmark: _Hlk189574961]Body mass index (k/m2)
	300
	15.00
	36.00
	22.6400
	3.61765

	Waist Circumference (cm) 
	300
	23.00
	102.00
	76.6780
	8.18308

	Hip Circumference (cm)
	300
	80.00
	122.00
	94.7920
	7.83172

	Waist to hip ratio (cm)
	300
	0.63
	0.98
	0.8116
	0.06659



Table 2. Sexual Differences of Igbo Ethnic Group of Nigeria
	Parameters 
	Male 
	Female 
	T-test   
	P-value
	Inference

	[bookmark: _Hlk188111650]Standing Height (cm)
	1716.77±7.83
	163.25±13.76
	10.449
	0.000
	S

	Weight (kg)
	69.00±8.49
	62.32±10.01
	6.233
	0.000
	S

	Body mass index (k/m2)
	22.200±3.47
	23.08±3.71
	-2.119
	0.035
	NS

	Waist Circumference (k/m2) 
	76.09±6.62
	77.26±9.47
	-1.232
	0.219
	NS

	Hip Circumference (cm)
	93.09±6.88
	96.48±8.36
	-3.839
	0.000
	S

	Waist to hip ratio (cm)
	0.818±0.076
	0.805±0.547
	1.862
	0.064
	NS


S= Significant, NS= Not Significant 

Table 3. Association of BMI with Gender
	
	
	
	X2
	p-value
	Inference 

	Male 
	Underweight 
Normal
Overweight 
Obese 
	22 (14.7%) 
97 64.7%)
28 (18.7%)
3 (2.0%)
	


8.202
	


0.042
	


NS

	Female 
	Underweight
Normal
Overweight 
Obese 
	18 (12.0%)
80 (53.3%)
43 (28.7%)
9 (6.0%)
	
	
	


NS= Not Significant 

Table 4. Association of WHR with Gender
	
	
	
	X2
	p-value
	Inference 

	Male
	Normal 
Obese 
	126 (84.0%)
24 (16.0%)
	
0.024
	
0.876
	
NS

	Female 
	Normal 
Obese 
	125 (83.3%)
25 (16.7%)
	
	
	


NS= Not Significant 
Table 5. Association of BMI with Age
	Age 
	Underweight 
	Normal 
	Overweight 
	Obese 
	X2
	p-value 
	Inference 

	18-21
	 23 (15.9%)
	 88 (60.7%)
	 29 (20.0%)
	 5 (3.4%)
	
	
	

	22-25
	 11 (11.1%)
	 58 (58.6%)
	 23 (23.2%)
	 7(7.1%)
	
	
	

	26-29
	 2 (6.1%)
	 18 (54.5%)
	 13(39.4%)
	 0 (0.0%)
	13.273
	0.350
	NS

	30-33
	 2 (18.2%)
	 5 (45.5%)
	 4 (36.4%)
	 0 (0.0%)
	
	
	

	34-37
	 2 (16.7%)
	 8 (66.7%)
	 2 (16.7%)
	 0 (0.0%)
	
	
	



Table 6. Association of WRH with Age
	Age 
	Normal 
	Obese 
	X2
	p-value 
	Inference 

	18-21
	120 (82.8%)
	 25 (17.2%)
	
	
	

	22-25
	85 (85.9%)
	14 (14.1%)
	
	
	

	26-29
	27 (81.8%)
	6 (18.2%)
	13.273
	0.350
	NS

	30-33
	10 (90.9%)
	1 (9.1%)
	
	
	

	34-37
	9 (75%)
	3 (25%)
	
	
	





4. Discussion 
The study evaluated the health status of the Igbo ethnic group in Nigeria by analyzing various anthropometric indices, including stature, weight, body mass index (BMI), waist circumference, hip circumference, and waist-to-hip ratio. The mean values obtained 170.01±13.06 cm for height, 65.66±9.85 kg for weight, and 22.64±3.61k/m2 for BMI indicate a generally healthy population, as the BMI falls within the normal weight range (18.5–24.9). Additionally, the mean waist circumference of 76.67±8.18 cm and hip circumference of 94.79±7.83 cm suggests a balanced fat distribution, reducing the risk of obesity-related health complications. The waist-to-hip ratio (WHR) of 0.811±0.066 is within the recommended limits, further supporting the conclusion that the population maintains a relatively healthy body composition. These findings provide valuable insights into the nutritional and health status of the Igbo ethnic group. They can serve as a baseline for monitoring changes in physical health trends over time. This is in line with the findings of Rufa’i et al., [7], Singh et al., [8], Ahmed and Sayed [9] and Jaeschke et al., [10], conducted on the Nigerian population, Indian population, Egyptian population and German population respectively.  
This study also categorizes BMI in the male and female populations to provide an understanding of gender-based variations in body composition and potential health risks. The results show that 64.7% of males fall within the normal weight range, compared to 53.3% of females, indicating that a higher proportion of men maintain a healthy BMI. However, the percentage of overweight individuals is greater among females (28.7%) than males (18.7%), suggesting a higher tendency for weight gain in women. Similarly, obesity prevalence is also higher in females (6%) compared to males (2%), which may indicate differences in metabolism, lifestyle, or hormonal influences. On the other hand, the proportion of underweight individuals is slightly higher among males (14.7%) than females (12%), which could be attributed to differences in nutritional intake or physical activity levels. The findings of this study are consistent with the findings of Jaiyeoba-Ojigho, [11], Ahmad et al., [6], and Asiwe et al., [12].  The findings of Fernald et al., [13] contradict the findings of the current study, where overweight and obesity were more noticeable among the Mexican population. Carmo et al., [14] also observed that overweight and obese were excessively more in Portugal.  The study further shows a sexual dimorphism of BMI, which concurs with Al-Nuaim et al., [15] whose research shows a significant variation between males and females. According to the findings, most respondents will probably have fewer joint and muscular problems, better blood pressure and bodily fluid regulation, increased blood circulation, improved sleep, and a lower risk of cardiovascular diseases.
When determining whether a person has abdominal fat or obesity, the waist-to-hip ratio is crucial, and the location of adipose tissue storage frequently impacts an individual's health [16, 17, 18]. However, the normal WC for males range from 90cm to 95cm while females range from 80cm to 85cm. In addition, the male and female WHR ranging from 0.85-0.9.0 and 0.75-0.80 respectively are categorized as healthy groups while those above this range are considered at risk of diseases associated with obesity. Our study evaluates the association of WHR between the genders and explores that 84% of males and 83.3% of females were categorized under the normal range. While 16% to 16.3% of genders showed that there is an accumulation of abdominal fat, and this agreed with Jaiyeba-Ojigho [11], Ravishankar et al., [19] and Lutoslawska et al., [20]
The study found no significant age difference between BMI and waist-to-hip ratio (WHR), indicating that these anthropometric indices remained relatively stable across different age groups. This could be due to a balanced lifestyle and consistent dietary habits within the studied population, which prevent drastic changes in body composition with age. Additionally, genetic factors may play a role in maintaining BMI and WHR across various age groups, suggesting that the Igbo ethnic group has a relatively stable fat distribution pattern over time.  Since BMI and WHR are influenced by diet, physical activity, and metabolic rate, their consistency across ages may reflect a homogenous lifestyle pattern within the ethnic group. This finding suggests that age alone may not be a primary determinant of body composition changes in the studied population. The prevalence of obesity and overweight among adults in Middle Eastern countries from 2000 to 2020: A systematic review and meta-analysis done by Okati-Aliabad et al. [21] agrees with the present research which shows that obesity rises with age.
5. CONCLUSION 
The lack of significant association between BMI and WHR across genders and ages suggests that body composition patterns in the studied population remain relatively stable regardless of sex or age group. This could be due to genetic predisposition, lifestyle factors, and cultural habits that may be consistent across different age groups and genders within the Igbo ethnic group, preventing major variations in BMI and WHR. Since BMI and WHR are indicators of overall body composition and fat distribution, their stability across genders and ages suggests that external influences, such as socioeconomic conditions or shared environmental factors, play a more dominant role than biological differences in shaping these anthropometric measures.
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