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 Abstract: This study aimed to examine the relationship between body fat, body mass index (BMI), and waist-hip 

ratio (WHR) of middle-distance runners in Kerala and a gender-by-gender comparison of the selected variables. 

One hundred and eighty (N = 180) middle-distance running athletes aged between 17 and 23 years were recruited 

from the schools and colleges of Kerala, India. Body fat, BMI, and WHR scores were calculated through an online 

calculating system. The gender distribution of participants was one hundred and twenty male and sixty female 

(1500 m runners). Correlation analysis revealed a strong positive correlation (r = 0.248, p<0.05) between WHR 

and body fat percentage. The study's primary findings were that middle-distance runners showed a significant 

difference in body fat and BMI between men and women athletes. The BMI results indicated that the majority of 

athletes (66.67%) were of average weight, while sixty athletes (33.33%) were underweight. Body fat percentages 

between males and females are statistically significant. The WHR has a significant positive correlation with body 

fat. The study concluded that there are substantial disparities in body fat, BMI, and WHR among middle-distance 

athletes in Kerala, indicating that developing these factors can improve athletic performance. 
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Introduction 

In sports and games, muscle mass is associated 

with performance outcomes that require 

strength, power, and other physical components 

(Siders et al., 1993). Morphological optimisation 
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(i.e. the concept that certain physical 

characteristics are associated with enhanced 

performance) varies by event; for example, low 

body mass and body mass index (BMI) have been 

associated with distance running success, with 

researchers hypothesising that improved running 

economy mediates the relationship (Larsen, 

2003). In addition, numerous studies in track and 

field athletics have researched anthropometric 

characteristics associated with event partici-

pation, and the body composition of runners has 

been extensively examined (Arazi et al., 2015). 

Moreover, several factors influenced performance 

in endurance sports (Knechtle et al., 2009). Apart 

from physiological variables, several anthropo-

metric factors are associated with endurance 

performance, including BMI, body fat (Arrese et 

al., 2006), upper leg length and thigh 

circumference (Tanaka and Matsuura, 2009), 

limb lengths (Landers et al., 2009), body mass, 

body height, lower limb skin-fold thickness, and 

total skin-fold thickness (Bale et al., 1986). 

 Several researchers have focused on 

anthropometric parameters; Bale et al. (1986) 

reported that a thin physique with a high 

ectomorph composition is connected with 

increased performance in female long-distance 

runners (Bale et al., 2007). In other study, body 

mass was found to impact endurance 

performance significantly (Knechtle et al., 2008). 

Additionally, several researchers have investi-

gated the impact of body mass and BMI on 

performance. Kenyan runners have a BMI of 19.2 

kg/m2, compared to the elite Scandinavian 

runners who have a BMI of 20.6 kg/m2 (Knechtle 

et al., 2007; Vernillo et al., 2013). Moreover, other 

characteristics have been highlighted for long-

distance runners, such as the length of the upper 

leg and thigh girth (Tanaka and Matsuura, 2009), 

and cross-country runners, anthropometric 

parameters appear to be more important in the 

prediction of performance. Leg length has also 

been identified as a significant predictor variable 

for endurance performance (Knechtle, 2014). The 

circumference of the upper arm, thigh, and calf 

limbs is another anthropometric parameter 

linked to endurance performance  (Knechtle et al., 

2008; Tanaka and Matsuura, 2009). 

In the current study, the investigators have 

gone over a handful of the many findings found in 

the literature review. Following a comprehensive 

review of the literature, the researcher focused on 

studies examining anthropometric parameters, 

including body fat, BMI, and WHR of middle-

distance athletes in Kerala. Kerala athletes are 

well-known throughout the country for their 

middle-distance running. Their body fat, BMI, and 

WHR has not been well investigated. Therefore, 

this study aimed to look at the relationship 

between body fat, BMI, and waist-hip ratio (WHR) 

of middle-distance athletes of Kerala and a 

gender-by-gender comparison of the selected 

variables. 

Materials and Methods 

Participants  

The sample included one hundred and eighty (N = 

180) middle-distance running athletes aged 

between 17 and 23 years. More than half of the 

participants were men (66.6%), and the sample 

was selected through the purposive and 

convenience sampling method from the schools 

and colleges of Kerala, India. Samples were 

collected from the district, state, and national 

championships. The participants' prior 

willingness was taken into consideration. The 

interview schedule was created to elicit 

information from athletes.  

Measures and procedure 

The weight (kg) to height squared was used to 

calculate BMI (m2). A skinfold calliper was used to 

measure the thickness of three skinfolds on        

the  right  side  of the body (chest, abdominal, and 

thigh). A tape that can resist stretching at the 

middle point between the iliac crest and the least 

palpable rib was reached to the waist circle of 

participants. In parallel to the ground and around 

the most significant part of the surface, the hip 

circumference (HC) was measured using 

wrapping   tape.   Subjects   were    measured    for 
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Table 1: The test of normality of data 

Variables Gender 
Shapiro-Wilk 

Statistic df Sig. 

BFP 
Men 0.981 120 0.458 

Women 0.968 60 0.488 

WHR 
Men 0.953 120 0.058 

Women 0.960 60 0.308 

BMI 
Men 0.973 120 0.198 

Women 0.956 60 0.062 

                              BFP= Body fat, WHR= Waist-hip ratio, BMI= Body mass index 

height and weight while wearing minimal 

clothing and barefoot. For weight (to the nearest 

0.1 kg), a digital weighing scale (Tanita, Arlington 

Heights, IL, USA) was employed, and for height, a 

stadiometer (SECA, Leicester, UK) was used (0.1 

cm). After all, the measurements taken by the 

researcher,  the  final  scores  of body fat, BMI, and 

the waist-hip ratio were calculated through an 

online calculating system. 

Statistical analysis 

The data were checked for correctness, 

numerically coded, and imported into the SPSS 

software (IBM SPSS, Inc., Chicago, IL, USA) 

version 23 for Windows. Before doing the 

statistical analysis, the data were subjected to a 

normality test (Table 1). Following statistical 

analysis, it was concluded that the data were 

normal. Descriptive statistics were used to 

analyze the data (percentage, frequency, mean, 

and standard deviation), an independent t-test, 

Pearson correlation analysis, and Cohen's d effect 

size.  

Results  

Demographic characteristics 

The gender distribution of participants was one 

hundred and twenty male and sixty female (1500 

m runners). The level of participation among the 

selected categories was international = 10, 

national position = 30, national participation = 84, 

state position = 20, state participation = 26, and 

district position = 10 athletes. The total athletes 

are grouped as 17-18 years = 72 (40%), 19-20 

years = 74 (41.1%) and 21 and above ages = 34 

(18.9%) (Table 2). Additionally, Table 2 shows 

the number and percentage of total athletes 

based on their BMI. According to the above table, 

most of the participants (66.7%) are in the 

normal range according to the World Health 

Organization BMI chart norms. 

Relationship and gender difference in study 

variables 

Results of the independent samples t-test show 

that mean body fat differs between men (M = 

10.20, SD = 0.62, n = 120) and women (M = 11.21, 

SD = 0.87, n = 60) at the 0.05 level of significance 

(t = -6.30, df = 178, p< 0.05). The value of Cohen’s 

d was 1.33 (<.80) which indicated large effect 

size. On average women tend to have higher body 

fat percentage than men. In the case of BMI, 

between men (M = 18.42, SD = 1.70, n = 120) and 

women (M = 19.77, SD = 1.70, n = 60) at the 0.05 

level of significance (t = -3.42, df = 178, p< .05). 

The value of Cohen’s d was 0.70 (<.50) which 

indicated medium effect size. It showed 

significant differences in BMI between men and 

women. Finally, WHR shows that significant 

difference between men (M = 0.83, SD = 0.08, n = 

120)  and  women  (M =  0.78,  SD =  0.05,  n =  60)  
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Table 2: Demographic information of the middle-distance athletes 

Particulars Frequency % 

Gender   

Male 120 66.7 

Female 60 33.3 

Age (Years)   

17-18 72 40.00 

19-20 74 41.1 

21 & above 34 18.9 

Level of participation   

International 10 5.6 

National Position 30 16.7 

National Participation 84 46.7 

State Position 20 11.1 

State Participation 26 14.4 

District Position 10 5.5 

 

Table 3: Comparison of Body fat, BMI, and the waist-hip ratio of the athletes (N=180) 

 Men (n=120) Women (n=60)    

Parameters M ± SD M ± SD t(178) p Cohen’s d 

Body Fat (%) 10.20 ± 0.62 11.21 ± 0.87 -6.30* 0.05 1.33 

BMI (kg/m2) 18.42 ± 1.70 19.77 ± 1.70 -3.42* 0.05 0.70 

Waist-hip ratio (cm) 0.83 ± 0.08 0.78 ± 0.05 2.94* 0.05 0.78 

        M= Mean, SD= Standard Deviation, *Significant at 0.5 level. 

Table 4: Correlations for study variables 

S. No.  Variables  1 2 3 

1 Body Fat (%)  -     

2 Waist-hip ratio (cm) 0.248* -    

3 BMI (kg/m2) -0.025 0.102 -  
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Fig. 1: Boxplot of BMI between men and women athletes. 

 

 
Fig. 2: Boxplot of body fat between men and women athletes. 

 

 

Fig. 3: Boxplot of waist-hip ratio between men and women athletes. 
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middle-distance runners (t = 2.94, df = 178, 

p<.05). The value of Cohen’s d was 0.78 (<.50) 

which indicated medium effect size (Table 3). The 

findings revealed a significant mean difference in 

WHR between men and women (Figs.1-3).Results 

of the correlation among study variables, WHR 

has positively correlated (r = 0.248, p<0.05) with 

body fat percentage (Table 4). At the 0.05 level of 

significance, there are statistically significant 

differences in body fat, BMI, and WHR scores 

between men and women middle-distance 

runners. 

Discussion 

The study's primary findings were that middle-

distance runners showed a favourable significant 

difference in body fat, BMI, and WHR between 

men and women. The independent t-test results 

revealed that body fat percentages between 

males and females are statistically significant. 

Wilson (2021) indicates that men generally have 

more muscle mass, a lower body fat percentage, 

and a higher VO2 max than women due to 

testosterone. Oestrogen helps women prepare for 

pregnancy by assisting them in storing fat. This 

difference in body fat does not vary; their body fat 

percentage decreases (Wilson Zoe, 2021). 

Another study showed that athletes who 

participated in sports in which their body weight 

was supported, such as canoeing, kayaking, and 

swimming, had a higher per cent fat value. 

Athletes compete in sports requiring a weight 

class, such as boxing and wrestling events such as 

the 100, 200, and 400 meters in extremely 

anaerobic and aerobic (Fleck, 1983). The present 

study supports the previous findings by Larsson 

and Henriksson-Larsen (2008), which contend 

that the body composition of cross-country and 

alpine skiers can be utilised as an independent 

predictor of performance (Larsson and 

Henriksson-Larsen, 2008). This is of interest to 

both coaches and athletes. Small sample numbers 

also constrain it, whether adult males or females 

or both (Larsson et al., 2002). Another finding is 

that a Healthy Lifestyle in Europe by Nutrition in 

Adolescence study indicated a correlation 

between body composition and performance 

(Moliner-Urdiales et al., 2011).  

The BMI results indicated that the majority of 

athletes (66.67 %) were of average weight, while 

sixty athletes (33.33 %) were underweight. When 

men (n = 120) and women (n = 60) had their 

BMIs compared, both were normal. According to 

the current study's findings, the BMI of athletes 

(1500 m) in Kerala was within the normal range. 

The results indicate a statistically significant 

difference in BMI between men and women 

athletes. Knabe (2013) reported that women's 

BMIs follow the same general trend as men's 

BMIs. Strength athletes, predictably, have high 

BMIs, whereas endurance athletes have low BMIs. 

Those who participate in sports need quick bursts 

of speed fall in the centre. He also noted that the 

BMI is low, with athletes at 1500 m, 5000 m, and 

10000 m of distance and sports competitors in 

the performance sport of diving, skating, and 

gymnastics (Knabe, 2013). 

The current study's findings confirm a 

statistically significant difference in the WHR 

between male and female athletes. In a previous 

study, researchers at Queens University in 

Ontario, Canada, reported that those with a high 

waist circumference faced a greater risk of health 

problems than those with a small waist 

circumference, even though both groups had the 

same BMI value (Janssen et al., 2002). 

Applying a specific skin-fold thickness 

assessment instrument was a limitation of our 

investigation. Only three thickness assessments, 

such as chest, abdominal, and thigh, were used in 

this study. It has been recognised that various 

skin folds yield varied estimates for body fat, 

mostly using a smaller number of skinfolds. 

Therefore, consideration would be required if the 

results of this study are generalised to other 

evaluation methods. Future research should 

compare the skinfold method's assessment of fat 

distribution to other accurate measures of body 

fat, such as the ultrasound technique, underwater 

weighing bioelectrical impedance, etc. 
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Conclusion 

The present study concluded that substantial 

disparities in body fat, BMI, and WHR existed 

between men and women athletes in Kerala, 

indicating that developing these factors can 

improve athletic performance. Correlation 

analysis of the study variables revealed a strong 

positive correlation between waist-hip ratio and 

body fat percentage. In addition, BMI showed that 

most of the sportspersons were average, and 

thirty were underweight. Comparing the BMI 

between men and women, showed both are 

normal. Hence, we recommended that the 

coaches and physical education professionals 

take the necessary steps to develop nutritional 

knowledge among men and women athletes.  
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