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ABSTRACT 

INTRODUCTION: Anthropometric parameters refer to several quantitative measurements of 

the body adipose and muscle composition. It serves as an important indicator of nutritive status 

and physical fitness among adults as well as children 

AIM: This research aims to ascertain the relationship between anthropometric parameters and 

fasting blood sugar in healthy young adults. 

METHODOLOGY: This is a randomized cross sectional observational study. 220 apparently 

healthy students (54 male and 166 female) of Rivers State College of Health Sciences and 

Management Technology, Port Harcourt were recruited into the study. Anthropometric 

measurements including Waist Circumference (cm), Abdominal Circumference (cm), Hip 

Circumference (cm), were taken alongside Fasting blood sugar. 

 

RESULTS: Males respondents were observed to have slightly higher values of waist, abdominal 

and hip circumferences while females were observed to have slightly higher values of waist to 

hip ratio. A significant positive correlation between fasting blood glucose and HC (r=0.165, 

p<0.05) was observed while showing a significant negative correlation between fasting blood 

sugar and WHR (r=-0.149, p<0.05). 

CONCLUSION: Waist, abdominal, hip circumferences and BMI are determined by gender, age 

and metabolic changes. 
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.  INTRODUCTION 



 

 

Anthropometric parameters are useful in the diagnosis and classification of obesity [1]. Their 

usefulness in determining obesity makes them important in assessing other health conditions like 

diabetes mellitus, hyperlipidemia, hypertension and many more [1].  These parameters when 

combined with each other in several ways or with other variables can be useful in calculating 

anthropometric indices such as weight-and- height, which is usually an assessor of acute 

malnutrition, height-and-age used in the measurement of chronic malnutrition and also in 

weight-and-age commonly used for the determination of protein-energy malnutrition [2]. Hence, 

anthropometric measures can be said to be dependable estimation for assessment of nutritional 

and health status as the measured values are closely related to nutrition, total genetic makeup and 

other environmental characteristics such as social and cultural conditions, lifestyle and overall 

health [3]. While universal factors had been reported to influence human shape and size, gender, 

ethnicity, age, occupation and lifestyle of population could cause variations in overall body 

dimensions [4]. These changes will often require the regular and timely updates of 

anthropometric data [5]. Gender differences exist in the changes associated with body at different 

life stages which are reflected in anthropometric measures; therefore the utilization of different 

anthropometric indicators at different stages of life to evaluate the nutritional status of both men 

and women becomes a necessity [6]. There are several methods for the measurement of 

anthropometric measurements in adults and children. In children, the mid-upper arm 

circumference (MUAC) is mostly preferable as a marker of nutritional status while in adults, the 

measurement of weight, height and body circumferences (hip, waist, calf and thigh) and 

calculations of waist to height ratio (WHtR) and waist-to-hip ratio (WHR) are mostly used. 

Because of the importance of glucose as evidenced by its plethora of sources, the body precisely 

ensures that blood glucose is regulated during metabolic homeostasis [7]. Glucose homeostasis is 



 

 

tightly coupled with the balance of two major hormones, insulin and glucagon [8] [9]. They are 

both released from the pancreas. While insulin promotes the uptake of glucose into cell due to 

high glucose levels, glucagon promotes the release of glucose into the blood by gluconeogenesis 

and glycogenolysis [10] [11]. In the light of data paucity on the possible association between 

anthropometric parameters and diabetes, it has become necessary to conduct population based 

studies in order to provide a baseline population based data. This study therefore attempts to 

determine the relationship between anthropometric parameters and fasting blood sugar in healthy 

young adults. 

 MATERIALS AND METHODS 

This study is a randomized cross sectional observational study.  

Sampling Methods 

A total of 220 students were selected from the college via multistage sampling technique.  

First stage  

Five (5) out of 10 schools in the college were selected by simple random sampling 

Second stage 

One (1) department from the preselected schools.  

Total of 5 departments were selected namely: Community Health, Dispensing optician, 

Emergency Medical Technician, Health Information Management and Medical Social Work 

department.   

Third stage 

Forty four (44) participants were finally selected from each of the 5 preselected departments 

namely: Community Health, Emergency Medical Technician, Dispensing, Health Information, 

Management and Medical Social Work department. 



 

 

Study Protocols  

The target population for this study consisted of all students of Rivers State College of Health 

Science and Management Technology (RIVSCOHSMAT), Port Harcourt. 

Inclusion criteria 

 

The inclusion criteria for the study include;  

 Human subjects 

 Students from same institution (Rivers State College of Health Science and Management 

Technology) 

 Consenting teenagers and adults. 

 Young adults that do not have any health disorders.  

 Physically and mentally healthy subjects 

The exclusion criteria include;  

 Non-human subjects 

 Students from a different institution 

 Young adults that have any health challenge.  

 Mentally unstable  

 All students who were absent during data collection 

 Students who had already taken their breakfast  

 Students who didn’t give their consent during recruitment  

 Students who were found physically handicapped with both lower limbs affected  

Sample Size/Sampling Technique  



 

 

Sampling of participants was done in the College. A sample of 220 was selected using 

Population Proportion – Sample Size formula [12] to calculate the size of the sample for an 

estimated population of healthcare students as follows: 

n = N*X / (X + N – 1) 

Where, 

X = Zα/2
2
 *p*(1-p) / MOE

2
 and Zα/2 = critical value of the Normal distribution at α/2 

MOE = the margin of error p= sample proportion N= population size, Using  

Zα/2  = 1.96 

MOE = 5% 

p         = 50% 

N       = 500 

 

X is therefore obtained as 384 while sample size n is obtained as 218.  This was however 

rounded up to 220 

 Data Collection 

 Recruited students from each pre-selected department were gathered at the practical 

demonstration hall of the department of Community Health on each day of meeting. Each 

department met in two days; on each first day of meeting they were briefed on what the study 

entails. They were instructed to take their last meal at night before going to bed and do an all-

night fast, and return fasting the following day between the hours of 8am to 10am for the study 

to avoid the specific dynamic action of food on Blood Sugar level determination.  On each 

second day of meeting, only those that complied with the advice (starving overnight) were 

eligible for the study, information regarding their  age, sex and tribe  were obtained using 

respondents identification card with Serial Number 1-220 (S1……..S220) constructed by the 

researcher.  

Weight: The weight was recorded using standard scale (Seca GMBH & Co., German).  



 

 

Height: Standing in an erect position with barefoot and head in contact with the wall (Frankfurt 

position), the height of each respondent was taken with a standiometer  

Waist Circumference: This was determined with a measuring tape at the point of the mid-

axillary line, approximately halfway between the last rib and the superior iliac crest and taken to 

the nearest 0.1cm. 

Abdominal Circumference: measured using a tape horizontally at the point of maximum 

circumference between the waist and the hip and taken to the nearest 0.1 cm.  

Hip Circumference: measured using a tape horizontally at the point of maximum gluteal 

protrusion and taken to the nearest 0.1 cm. It was ensured that the measuring tape was held 

lightly so as not to compress the skin. 

 

Blood Pressure: The measurement of the blood pressure was done by manual methods using a 

mercury sphygmomanometer (Accoson®) and a Littmann® stethoscope.  

Fasting Blood Glucose: FBG of each subject was measured using Accu-Chek
(R)

 Active (Roche, 

Germany). 

LIMITATION 

The present study was limited to establish the influence of gender, age and metabolic changes on 

some anthropometric parameters and also determine the relationship between some anthropometric 

parameters and fasting blood sugar in apparently healthy young adults 

 

Ethical Consideration  



 

 

Ethical approval and clearance was sought and obtained from the University of Port Harcourt 

Ethical Committee.  An introduction letter was also obtained from the department of Human 

Physiology and was shown to the Authority at RIVSCOHSMAT for permission to carry out the 

study. The nature, purpose and procedure of the research were explained to the respondents after 

which written consent was obtained from those who agreed to participate in the study. 

Respondents were given the chance to freely decide to partake in the study if they so desired and 

were assured of anonymity of information provided hence identification numbers were used 

instead of their names, and as many that gave their consent were recruited for the study until the 

sample size was reached. 

Statistical Analysis 

 Statistical Package for Social Sciences version 11 (SPSS Inc., Chicago, USA) was used for data 

analysis. A p value of <0.05 was considered to be statistically significant. 

RESULTS AND DISCUSSION 

Distribution of Age and the anthropometric Parameters in the study Population (Table 1): 

shows how the age and anthropometric parameters of male and female subjects in the study 

population compare with one another. The outcomes of the study indicate that the values for 

female and male show similar values for all the parameters under consideration as there are no 

significant variations. However, the males were observed to have slightly older, taller and higher 

values for waist, abdominal and hip circumferences while the females were observed to have 

slightly heavier with higher values for BMI and waist to hip ratio. 

Age Classification of Anthropometric Parameters of the Study Population (Table 2): shows 

the age distribution of the anthropometric parameters of the population of study. The result 

indicate that the mean values for weight, BMI, waist, hip and abdominal circumferences, waist to 



 

 

hip ratio and waist to height ratio of the study population showed a significant increase among 

the age groups (p<0.05). 

Tribal Classification of Age and Anthropometric Parameters of the Population of Study 

(Table 3): shows the tribal distribution of the age and anthropometric parameters of the 

population of study. No significant change in the mean values of all the parameters under 

consideration (p>0.05). 

A Scattergram of fasting blood sugar vs Hip circumference (HC) and Waist to Hip ratio 

(WHR) (Figure 1): The figure above shows a scatter plot of fasting blood sugar vs hip 

circumference (HC) and waist to hip ratio (WHR). The study shows a significant positive 

correlation between fasting blood glucose and HC (r=0.165, p<0.05) while showing a significant 

negative correlation between fasting blood sugar and WHR (r=-0.149, p<0.05). 

 

Table 1: Distribution of Age and the anthropometric Parameters in the study Population 

Parameters Male 

(n=54) 

Female 

(n=166) 

t-Test 

Significance 

Age (Yrs) 

30.52±6.93 

(20-40) 

29.59±5.95 

(20-45) 

p=0.34 

 

Weight (Kg) 

62.48±13.34 

(42-90) 

63.09±13.98 

(42-99) 

p=0.78 

 

Height (m) 

1.64±0.87 

(1.49-1.83) 

1.61±.088 

(1.29-1.95) 

p=0.11 

 

Waist Circumference (cm)   (25.00-57.00)  (24.00-45.00)  

Abdominal Circumference (cm) 

34.69±5.88 

(26-43) 

33.77±5.89 

(20-51) 

p=0.31 

 

Hip Circumference (cm) 40.64±5.84 39.6958±5.09 p=0.26 



 

 

(31-57) (28-58)  

Waist to Hip Ratio 

0.85±0.15 

(0.55-1.36) 

0.85±0.01 

(0.60-1.41) 

p=0.99 

 

Waist to Height Ratio 

0.21±0.04 

(0.15-0.33) 

0.21±0.03 

(0.15-0.30) 

p=0.94 

Results are given as mean ± standard deviation (range) 

 

 

Table 2: Age Classification of Anthropometric Parameters of the Study Population 

Parameters 20-29yrs 

(n=118) 

30-39yrs 

(n=80) 

40-49yrs 

(n=22) 

ANOVA 

Significance 

Weight (Kg) 
60.08±11.37 

(42-90) 

64.21±14.34 

(42-95) 

73.64±17.16 

(42-99) 

0.01
*
 

Height (m) 
1.60±0.08 

(1.29-1.82) 

1.65 ±0.09 

(1.39-1.95) 

1.6405±0.09 

(1.51-1.83) 

0.01
*
 

Waist Circumference  
32.19±4.39 

(24-45) 

34.71±5.17 

(25-57) 

37.36±6.14 

(30 -57) 

0.01
*
 

Abdominal 

Circumference (cm) 

33.00±5.48 

(22-51) 

34.51±5.96 

(20-48) 

37.41±5.95 

(28-45) 

0.01
*
 

Hip Circumference (cm) 
38.52±5.12 

(28-57) 

41.04±5.06 

(32-57) 

43.43±5.45 

(33-58) 

0.01
*
 

Waist to Hip Ratio 
0.84±0.10 

(0.55-1.41) 

0.86±0.11 

(.60-1.36) 

0.87±0.15 

(.65-1.36) 

0.01
*
 

Waist to Height Ratio 
0.20±0.03 

(0.15-0.28) 

0.21±0.03 

(0.15-0.33) 

0.23±.04 

(0.19-0.33) 

0.01
*
 

Results are given as mean ± standard deviation (range) 

 

Table 3: Tribal Classification of Age and Anthropometric Parameters of the Population of Study  

Parameters Hausa 

(n=16) 

Igbo 

(n=66) 

Yoruba 

(n=17) 

Ikwere 

(n=25) 

Ijaw 

(n=96) 

ANOVA 

Significance 



 

 

Age(yrs) 

30.69±4.67 

(22-40) 

28.08±6.12 

(20-45) 

30.24±7.17 

(20-41) 

32.12±5.32 

(24-44) 

30.20±6.33 

(20-44) 

p=0.05 

Waist 

Circumference   

33.44±4.54 

(27-44) 

34.09±5.36 

(25-57) 

32.06±4.76 

(25-41) 

34.84±5.00 

(28-43) 

33.30±5.18 

(27-57) 

p=0.42 

Abdominal 

Circumference (cm) 

35.94±5.94 

(25-43) 

33.74±5.51 

(22-47) 

31.12±4.55 

(22-39) 

35.44±6.34 

(25-45) 

33.97±5.91 

(20-51) 

p=0.09 

Hip Circumference 

(cm) 

41.75±4.96 

(34-51) 

39.31±5.17 

(28-57) 

38.41±4.24 

(28-57) 

40.24±4.72 

(31-51) 

40.24±5.87 

(31-58) 

p=0.35 

Waist to Hip Ratio 

0.80±0.08 

(0.70-1.05) 

0.87±0.12 

(0.67-1.36) 

0.83±0.11 

(0.55-1.06) 

0.88±0.10 

(0.65-1.07) 

0.88±0.10 

(0.65-1.07) 

p=0.11 

Waist to Height 

Ratio 

0.20±0.02 

(0.15-0.24) 

0.21±0.03 

(0.15-0.33) 

0.20±0.03 

(0.15-0.26) 

0.21±0.04 

(0.16-0.30) 

0.21±0.03 

(0.15-0.33) 

p=0.43 

Results are given as mean ± standard deviation (range) 

 



 

 

 

Figure 1: A Scattergram of fasting blood sugar vs Hip circumference (HC) and Waist to Hip 

ratio (WHR) 

 

Measurements of Waist, Abdominal and Hip Circumferences represent very important 

anthropometric variables used along with the BMI. Though male and females have different 

ranges for these measurements, it was observed that no significant differences existed in the 

mean values for waist, abdominal and hip circumferences of the study population (p>0.05). The 

result also showed that all the values fell below the WHO recommended cut off points for 

metabolic complications for both gender. The waist, abdominal and hip circumferences showed a 

similar age dependent increase with a significant difference observed across age groups (p<0.05). 
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Highest measurements were also seen among the 40-49yrs group while the lowest measurement 

was observed within the 20-29yrs group. Also, these measurements  were shown to be BMI 

dependent as the obese and overweight subjects had higher waist, abdominal and hip 

circumferences unlike the underweight and normal subjects (p<0.05).  Studies [13][14] [15] [16] 

[17] have corroborated the increase in waist, abdominal and hip circumferences with age and 

BMI as these measurements have been shown to be simple, reliable and exact determinants of 

excess fat distribution which is a major determinant of obesity and other health complication [18] 

[19] [20]. No tribal differences existed in the mean values of these measurements (p>0.05).   

The study also show a signficant positive correlation between fasting blood sugar and hip 

circumference (r=0.165, p<0.05) while showing a significant negative correlation between 

fasting blood sugar and waist hip ratio (r=0.338, p<0.05). This positive association between 

fasting blood sugar does not agree with a previous study where larger HC was linked with lower 

fasting blood sugar [21]. They opined that larger HC is related to greater muscle mass at the 

gluteal region, a major target tissue for insulin resistance. However, hypertrophic obesity has 

been shown to be connected to adipose tissue malfunctioning which causes inflamation and 

insulin resistance. In this case, where the β cells of panrease is not able to  compensate, this leads 

to  a rise in blood glucose  concentration obsevered for our study population. Also 

hyperglycaemia can worsen adipose cell dysfunction in overweight and obese subjects.   

Conclusion 

In conclusion, this study identified a relationship between anthropometric parameters and fasting 

blood sugar in healthy young adults. There were statistically significant age dependent elevation 

in the waist, abdominal and hip circumferences (p<0.05). Waist, abdominal, hip circumferences 

and BMI are determined by gender, age and metabolic changes. 
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