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Abstract 

AIWA, N. & PIETER, W. Sexual dimorphism in body composition indices in 
martial arts athletes. Brazilian Journal of Biomotricity. v. 1, n. 3, p. 56-64, 2007. 
The purpose of this study was to assess differences in body composition 
indices between adolescent male and female martial arts athletes. Subjects (11 
girls, 18.09±1.69 years, 160.31±5.49 cm, 56.24±5.44 kg and 15 boys, 
17.40±2.27 years, 168.13±6.96 cm, 58.93±10.23 kg) were recreationally active 
taekwondo and karate practitioners recruited from local clubs in Northeast 
Peninsular Malaysia. Body composition indices included reciprocal ponderal 
index (cm.kg-0.333), percent fat, and lean body mass (LBM). A 1-way ANOVA 
was used to determine the differences in body composition indices between 
boys and girls. The boys were taller (p=0.004, eta2=0.292) and had more LBM 
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(47.39±6.88 kg vs. 38.67±3.45 kg, p<0.001, eta2=0.420). The girls carried more 
weight for height (41.95±1.24 cm.kg-0.333 vs. 43.46±1.86 cm.kg-0.333, p=0.029, 
eta2=0.184), which was due to having more fat (31.17±2.18% vs. 19.21±2.84%, 
p<0.001, eta2=0.850). Weight for height is comparable to that of martial arts 
athletes competing at a similar level in other countries. It is of concern that 
active adolescent girls seem to have more fat than commonly found in martial 
arts athletes. Dietary advice may be sought in addition to more aerobic work as 
part of the athletes’ conditioning program. 

Key words: Malaysian, adolescent, young, combative sports 

 

Introduction 
Men and women are suggested to differ in physical characteristics believed to 
be related to sports performance. For instance, differences in somatotype 
between males and females have consistently been found in both the general 
and athletic populations with the males being more mesomorphic and the 
females having a higher rating in endomorphy (CARTER and HEATH, 1990). In 
martial arts, elite female taekwondo athletes (taekwondo-in) were more 
endomorphic (2.47 vs. 1.74) and less mesomorphic (3.08 vs. 4.68) than their 
male colleagues, while there was no difference in ectomorphy (3.47 vs. 3.02) 
(PIETER, 1991).  

Taaffe and Pieter (1990) reported that international elite male (7.5%) and 
female (12.0%) taekwondo athletes displayed a low percent body fat, which is 
advantageous when competing in weight-categorized events. Marković et al. 
(2005) reported Croatian international elite medal-winning female taekwondo 
athletes to have 15.3% of fat, while their non-medal winning colleagues 
recorded 17.6%. A lower percent body fat provides a better weight-to-strength 
ratio, which enhances the power output-to-body weight ratio, important in 
accelerating the body mass as rapidly as possible (TAAFFE and PIETER, 
1990). Zabukovec and Tiidus (1995) found that professional male welter- and 
middleweight kickboxers tended to be lean (6.1-10.8% body fat) and were 
classified as balanced mesomorphic body types on the Health-Carter 
somatotype scale.  
Lutoslawska et al. (1996) investigated Polish adult karate athletes (karateka) 
and found that they had 12.6% of body fat though it was not stated if the 
measurement was obtained from males or females. American male adult karate 
athletes were reported to have 10.9% fat (SHAW & DEUTSCH, 1982), while 
male Japanese karateka (karate athletes) had 12.8% (IMAMURA et al., 1996). 
Although American female adult taekwondo athletes had more fat than their 
male counterparts as expressed by the sum of six skinfolds, there was no 
difference in reciprocal ponderal index (RPI, cm.kg-0.333) between the two 
groups (43.70 vs. 43.16 cm.kg-0.333), indicating that the female athletes were not 
carrying more weight for their height (PIETER, 1991). The RPI of male 
recreational British taekwondo athletes (43.1 cm.kg-0.333) was similar to that of 
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their American (43.2 cm.kg-0.333) and French (43.4 cm.kg-0.333) elite colleagues. 
That of the British females (41.7 cm.kg-0.333) was lower (43.8 cm.kg-0.333 for 
American and 43.7 cm.kg-0.333 for French elite taekwondo athletes) (PIETER et 
al., 1999), indicating more weight for height in the British recreational females, 
which may be due to more fat as expressed by the sum of six skinfolds: 135.8 
mm. Their male counterparts had a sum of six skinfolds of 77.0 mm (CHAN et 
al., 2003). Filipino male adult karateka had a sum of six skinfolds of 48.08 mm 
and their female colleagues, 63.80 mm. Their RPI’s were 42.51 cm.kg-0.333 and 
42.25 cm.kg-0.333, respectively (PIETER et al., 2006). 
There is a lack of information on Malaysian athletes. Yiau et al. (2004) reported 
weight for height of young (18-19 years) Malaysian male and female taekwondo 
athletes to vary by weight division. Thung et al. (2004) found no differences in 
RPI between winners and losers within gender in karateka (19 years). Suzana 
and Pieter (2006) reported no differences in RPI between young (15-16 years) 
Malaysian boy and girl taekwondo athletes. The purpose of this study, then, 
was to assess body composition indices in young Malaysian karate and 
taekwondo athletes. 
 
Methods 
- Subjects 
Subjects (11 girls and 15 boys) were recreational taekwondo and karate 
practitioners recruited from local clubs in Northeast Peninsular Malaysia. Ethical 
approval was obtained from the Science University of Malaysia and informed 
consent signed by the subjects or their parent/coach. 
- Procedures 
Height was measured by means of a wall-mounted stadiometer (Lafayette 
Instrument Co. USA, Lafayette, IN, USA) and body mass on a calibrated digital 
scale (SECA, Vogel & Halke, GmbH & Co, Hamburg, Germany). Body 
composition indices included reciprocal ponderal index (cm.kg-0.333), percent fat 
calculated according to the formula of Deurenberg-Yap et al. (2000), and lean 
body mass (LBM).  
- Statistical Analysis 
Data distributional characteristics were verified with the Kolmogorov-Smirnov 
test for normality, while coefficients for skewness and kurtosis were also 
calculated. Log transforms were used for non-normal data. A 1-way ANOVA 
was employed to determine the differences in body composition indices 
between boys and girls. No adjustment for the familywise type 1 error was 
made for multiple comparisons (Feise, 2002). The estimated power for the 
sample size used is 90%. 
 
Results 
Table 1 shows the means and standard deviations of bio-demographic data and 
body composition indices by gender. There was no difference in age between 
gender (p=0.403, eta2=0.029). The boys were taller than the girls (p=0.004, 
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eta2=0.292) but there was no difference in weight (p=0.436, eta2=0.025).  

Table 1 - Descriptive statistics (95% CI) of bio-demographic data and body 
composition indices by gender 

 

 
The girls carried more weight for height (p=0.029, eta2=0.184) and had a higher 
percent relative total body fat (p<0.001, eta2=0.850), while the males had more 
LBM (p<0.001, eta2=0.420). 

Discussion 
RPI is used as an index of relative fatness.  However, it is a combination of both 
fat weight and LBM and is therefore not entirely representative of the amount of 
fat carried by the subject (ROSS and MARFELL-JONES, 1991). The small 
effect size for RPI confirmed there was no difference in weight for height 
between gender. This was highlighted by the 95% confidence intervals. 
Comparative data for RPI in martial arts athletes are shown in Table 2. 
RPI also depends on the weight division of the athletes. For instance, 
international male elite judo athletes in the heaviest weight division assessed 
(86+ kg) had an RPI of 39.3 cm.kg-0.333 (CLAESSENS et al., 1987).  
Heavyweight (100+ kg) Olympic male weightlifters had an RPI of 37.0 cm.kg-

0.333 and wrestlers an RPI of 39.4 cm.kg-0.333 (CARTER, 1984). On the other 
hand, Korean male varsity taekwondo athletes did not differ in weight for height 
with increasing weight division (LEE, 1997). This may be related to the nature of 
the sport. Taekwondo and karate athletes need to propel their bodies through 
space as fast as possible, which is not the case for weightlifters and wrestlers. 
Although the boys were taller, there was no difference in body mass between 
gender, and the girls did not carry more weight for height as indicated by the 
RPI. However, the girls’ weight consisted of more fat and this difference was 
considerable as evidenced by the large effect size and the 95% confidence 
intervals. Excess mass, especially in the form of fat, may be detrimental to 
performance because of its negative effect on the weight-to-strength ratio 
(SINNING, 1985).  From both a health perspective (e.g., MCARDLE et al., 
2001) and in terms of performance (e.g., TAAFFE & PIETER, 1990), their 
greater amount of fat may call for remedial action. A combination of physical 
activity and prudent dietary considerations may help offset the negative 
concomitants of excess fat (e.g., MCARDLE et al., 2001). Comparative data for 
percent fat in martial arts athletes are shown in Table 3. 
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Table 2 - Comparative data on reciprocal ponderal index in combative athletes 
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Table 3 - Comparative data on percent fat in martial arts athletes 

 

 
The boys had a higher percent fat than colleagues from other countries, 
including those active at the recreational level in their respective sports. 
Possible explanations offered include methodological differences in deriving 
percent fat among the various studies and the level of competition in which the 
athletes were engaged. Although the Malaysians competed in national 
tournaments, the level may be lower than those in other countries. Future 
studies should include information on the nutritional status of the subjects. They 
should also employ a more direct method of assessing body composition. 

Conclusion 
Weight for height is comparable to that of martial arts athletes competing at a 
similar level in other countries. It is of concern that active adolescent girls seem 
to have more fat than commonly found in martial arts athletes. Dietary advice 
may be sought in addition to more aerobic work as part of the athletes’ 
conditioning program. 
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