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	ABSTRACT	

The	present	study	investigated	the	relationships	between	anthropometric	measurements	of	female	college	students.	The	study	was	
conducted	on	a	relatively	small	sample	size	of	female	college	students.	The	sample	consisted	of	15	respondents	with	an	age	range	
from	16	to	23	years.	The	anthropometric	measurements	included	age,	height,	weight,	BMI,	waist	circumference,	hip	circumference,	
Waist-Hip	Ratio(WHR)	and	Waist	circumference	-	Height	Ratio	(WHtR).	The	results	of	the	study	showed	that	there	were	signi�icant	
correlations	between	age	and	each	of	the	other	variables.	The	strength	of	the	correlations	varied	from	moderate	to	strong,	with	the	
strongest	correlation	being	between	age	and	Body	mass	index(BMI).	Additionally,	the	results	of	the	regression	analysis	showed	that	
BMI	was	a	signi�icant	predictor	of	waist	circumference.	These	�indings	suggest	that	there	are	important	relationships	between	
anthropometric	measurements	of	female	college	students.	These	relationships	can	be	used	to	better	understand	the	risk	factors	for	
obesity	and	other	health	conditions.
The	study	also	has	some	limitations.	First,	the	sample	size	was	relatively	small,	which	may	limit	the	generalization	of	the	�indings.	
Second,	the	study	was	a	cross-sectional	design	which	restricts	the	ability	to	establish	causal	relationships	between	variables.	Despite	
these	 limitations,	 the	study	provides	valuable	 insights	 into	 the	relationships	between	anthropometric	measurements	of	 female	
college	students.	These	�indings	can	be	used	for	health	interventions	and	emphasize	the	importance	of	monitoring	body	composition	
changes	and	addressing	associated	health	risks	in	this	population.	The	study	suggests	that	there	are	signi�icant	correlations	between	
age	and	various	body	composition	variables.
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INTRODUCTION

Obesity is a signi�icant public health concern, with rising 
prevalence rates among young adults. College students, in 
particular, face increased vulnerability to obesity due to lifestyle 
changes associated with the transition to college life, changing 
dietary habits, and physical activity patterns. The prevalence of 
obesity among college students has been steadily increasing, 
reaching 32.3% in 2019, compared to 24.1% in 2011. 
Abdominal obesity, speci�ically visceral fat accumulation, has 
been identi�ied as a crucial risk factor for chronic diseases like 
heart disease, type 2 diabetes, and stroke. Waist-hip ratio 
(WHR) has emerged as a more speci�ic measure of abdominal 
obesity, providing insights into health risks associated with 
body fat distribution.WHR is a measure of body fat distribution, 
particularly the proportion of fat around the waist relative to the 
hips. Waist circumference-height ratio (WHtR) is another 

measure of body fat distribution that takes into account waist 
circumference relative to height. Body mass index (BMI) is a 
widely used measure to classify individuals into weight 
categories and assess their health risks. However, BMI has 
limitations as it fails to consider variations in body fat 
distribution and cannot differentiate between muscle and fat 
mass. 
The present study aims to compare BMI, WHR, and WHtR as 
indicators of health risks among female college students. This 
demographic is particularly susceptible to changes in body 
composition, lifestyle habits, and psychosocial factors that 
contribute to weight gain and the potential onset of chronic 
diseases. By focusing on this population, the study intends to 
provide valuable insights into the effectiveness of BMI, WHR, 
and WHtR in predicting health risks and guiding interventions 
among female college students.
The hypothesis underlying this research hypothesizes that 
WHR, as a measure of abdominal obesity, will serve as a superior 
predictor of health risks compared to BMI in this population. 
This hypothesis is driven by accumulating evidence highlighting 
the adverse health effects of abdominal obesity, independent of 
overall body weight. By examining this hypothesis, the study 
seeks to �ind out suitable indicators for assessing health risks in 
female college students.
The study examines various anthropometric measurements 
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among female college students viz., age, height, weight, BMI, 
waist circumference, hip circumference, WHR, and WHtR. These 
variables collectively provide comprehensive insights into body 
composition and its associated health risks. Age is included to 
examine any age-related correlations, while height, weight, and 
BMI offer overall body size and weight status information. Waist 
circumference, hip circumference, WHR, and WHtR focus on 
body fat distribution and abdominal obesity, which are key 
indicators of health risks.
Understanding the relationships and associations between 
these variables can help identify potential risk factors for 
related health conditions in female college students. The 
�indings will contribute to formulating interventions to improve 
health status and emphasizing the importance of monitoring 
body composition changes and addressing associated health 
risks in this vulnerable population. 

METHODS
This research study employed an exploratory research design to 
compare BMI, WHR, and WHtR as indicators of health risks in a 
sample of 15 female college students. Anthropometric 
measurements, including height, weight, waist circumference, 
and hip circumference were collected using standardized 
protocols. 
Height was measured using a stadiometer and weight with a 

Table	1:Details	of	the	study	participants

digital weighing machine. The waist circumference was 
measured by measuring tape at the center of the superior iliac 
crest and the lower edge of the last palpable rib at the midaxis. 
Hip circumference was measured parallel to the �loor, at the 
largest circumference of the buttocks. BMI was calculated using 
the standard formula, while WHR was obtained by dividing 
waist circumference by hip circumference and WHtR was 
obtained by dividing waist circumference by height.
Different variables were compared using descriptive statistics, 
correlation and regression models. The data was analyzed using 
SPSS software.

RESULTS	AND	DISCUSSION
The descriptive statistics (Table 1) provided for the variables in 
the sample of female college students offer insights into the 
distribution and variability of age, height, weight, BMI, waist 
circumference, hip circumference, WHR, and WHtRcan be 
further analyzed to explore associations, patterns, and potential 
health implications.
The sample consisted of individuals aged 16 to 23 years, with an 
average age of 21.4 years and a relatively narrow age 
distribution. The students' heights ranged from 149 cm to 166 
cm, with an average height of 156.13 cm. Their weights varied 
from 36 kg to 53 kg, with an average weight of 43.533 kg. The 
BMI values in the sample ranged from 15.2 to 20.3, with an 
average BMI of 17.853.

The waist circumference of the female college students in the 

sample ranged from 63 cm to 94 cm, with an average waist 

circumference of 75.86 cm and a standard deviation of 9.024. 

Similarly, the hip circumference ranged from 68 cm to 109 cm, 

with an average hip circumference of 86.67 cm and a standard 

deviation of 10.95. WHR values in the sample ranged from 0.814 

to 0.926, with an average WHR of 0.871067 and a standard 

deviation of 0.037.
Research studies have highlighted the signi�icance of WHR as an 

indicator of health risks, particularly its association with 

cardiovascular diseases and metabolic disorders. The WHtR 

values in the sample ranged from 0.406 to 0.579, with a mean 

WHtR of 0.485 and a standard deviation of 0.054. 
It has been proposed as a better predictor of health risks 

compared to BMI or WHR alone. Studies have shown that WHtR 

is strongly associated with cardiometabolic risk factors and can 

serve as a simple and practical screening tool for identifying 

individuals at higher risk for chronic diseases. 

Table	2:	Categorization	of	subjects	on	the	basis	of	body	mass	
index

The �indings from Table 2 indicate that a signi�icant proportion 

of female college students in the sample have a normal weight 

status based on BMI. This aligns with the established 

understanding that a healthy weight range lies within the 

normal BMI range of 18.5 to 24.9. It is important to note that BMI 

alone may not provide a comprehensive assessment of an 

individual's health, as it does not account for variations in body 

composition. Additional factors, such as waist circumference, 

body fat percentage, and muscle mass, should be considered for 
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a more comprehensive evaluation of health risks associated with weight status among female college students.
A study analyzed data from the National Health and Nutrition Examination Survey (NHANES) conducted between 1994 and 2004 in 

the United States showed that among the adult population, including college-aged individuals, a signi�icant proportion fell within the 

normal-weight category based on BMI [2].

Table	3:	Categorization	of	subjects	on	the	basis	of	WHR	and	WHtRThresholds

The �indings from Table 3 indicate that a signi�icant proportion of female college students in the sample have a moderate and high 

health risk, based on both WHR and WHtR measurements. This suggests an increased risk of developing health complications 

associated with abdominal obesity. However, there is a signi�icant minority of students who are at a lower risk. The actual risk of 

chronic diseases for an individual will depend on a number of factors, including their overall health, lifestyle and family history.

Table	4:Correlation	of	age	with	variables

*	-Signi�icance	Level	at	0.05

Table 4 revealed the correlations between dependant variables 
i.e., WHR, WHtRHeight, Weight, Waist Circumference, Hip 
Circumference and BMI Kg/m2 and independent variables i.e. 
age

1.	Age	and	WHR:	The negative correlation coef�icient (Table 4) 
suggests that as age increases, WHR tends to decrease in female 
college students. This means that as women get older, they may 
experience a redistribution of body fat from the waist to the 
hips. This �inding is supported by a study that WHR tends to 
decrease with age in women, indicating a shift towards a more 
gynoid (pear-shaped) body fat distribution [5].

2.	Age	and	WHtR: The positive correlation coef�icient (Table 4) 
suggests that as age increases, WHtR tends to increase in female 
college students. This means that as women age, they may 
experience an increase in abdominal obesity relative to their 
height. This �inding is consistent with the study who 
demonstrated that WHtR increases with age in both sexes, and 
highlighted the utility of this measure as an indicator of central 
obesity [1].

3.	Age	and	Waist-Hip	Circumference:	The positive correlation 
coef�icients (Table 4) suggest that as age increases, waist and hip 
circumference tends to increase among female college students 
this �inding supports the hypothesis that as women age, 
abdominal fat mass increases in adulthood, and women 
accumulate more fat in the waist and hips, which is associated 
with greater health risks This �inding is consistent with the 
study who found a positive association between age and waist 
circumference in a sample of Portuguese women, who found a 
positive association between age and waist circumference in a 
sample of Dutch women [3], [4].

4.	Age	and	BMI:	The positive correlation coef�icient (Table 4) 
suggests that as age increases, BMI tends to increase among 
female college students. This �inding supports the general trend 
of weight gain and potential changes in body composition as 
individuals progress through adulthood. It is important to note 
that BMI does not differentiate between fat and muscle mass, so 
the increase in BMI could be due to changes in either or both 
components.

Overall, the research �indings in this study are in line with 
existing literature and support the understanding of the 
relationship between age and various body composition 
variables among female college students. These correlations 
emphasize the importance of monitoring body composition 
changes and addressing associated health risks in this 
population.The strength of the correlations varies from 
moderate to strong, with the strongest correlation being 
between age and BMI.

Table	5:Coef�icients	for	a	regression	model	with	the	dependent	variable	'waist	circumference'	and	the	predictor	variable	'BMI'
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The BMI coef�icient (Table 5) represents the change in the 
dependent variable (waist circumference) associated with a 
one-unit increase in the predictor variable (BMI). The 
coef�icient value is 5.046, indicating that, on average, for every 
one-unit increase in BMI, waist circumference increases by 
5.046 units. This coef�icient is statistically signi�icant (p < 
0.001). The result of the BMI coef�icient aligns with the well-
established understanding that BMI is positively associated 
with waist circumference, which is an indicator of abdominal 
obesity. Numerous studies have investigated the relationship 
between BMI and waist circumference as a marker of health 
risks. 
A research study investigated the relationship between BMI, 
waist circumference, and metabolic syndrome in an Australian 
Indigenous community [6]. The study found a signi�icant 
positive association between BMI and waist circumference, 
indicating that as BMI increases, so does waist circumference. 
This supports the understanding that higher BMI is associated 
with increased weight circumference or abdominal obesity.

CONCLUSION
In conclusion, the �indings in this paper suggest that there are 
some important relationships between anthropometric 
measurements in female college students. The relationship 
between body composition and health is well-established. In 
recent years, there has been growing interest in the use of 
anthropometric measures, such as waist circumference and 
waist-to-hip ratio, as predictors of health risks.
The results suggest that there are signi�icant correlations 
between age and each of the other variables, with the strongest 
correlation being between age and BMI with older students 
tending to have a higher BMI. This is likely due to a combination 
of factors, including changes in metabolism, activity level, and 
dietary habits. Another signi�icant correlation was found 
between BMI and waist circumference, with higher BMI being 
associated with larger waist circumferences.
Additionally, the regression analysis �indings also show that BMI 
is a major predictor of waist circumference. This is due to the 
signi�icant danger that abdominal fat poses for chronic illnesses 
like type 2 diabetes, heart disease, and stroke in later life.
As women grow older, they may experience an increase in body 
fat levels, which could lead to an increase in health risks. 
Therefore, it is important for female college students to be 
aware of their body composition and to make healthy lifestyle 
choices to maintain a healthy weight. Hence it is recommended 
to
Ÿ Maintain a healthy weight by monitoring their BMI and waist 

circumference.
Ÿ Maintain a nutritious diet low in processed foods, sweetened 

beverages, and trans fats.
Ÿ Engage in regular physical activity, such as strength training 

and aerobic exercise.

Future	scope	of	the	study
A study can be taken up to investigate the relationship between 
body composition and health outcomes in female college 
students. This would help to determine whether changes in 
body composition are associated with an increased risk of 
chronic diseases. A research on the impact of body composition 
on academic performance can be taken up.
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