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Resumen 

Introducción: Dragon Boating es un deporte acuático con remo que se originó en China hace más de 2000 años. 

Las carreras de Dragon Boat eran parte de la cultura tradicional china. Las carreras de Dragon Boat se han 

convertido en un deporte popular popular en todo el mund. Métodos: Se midieron las características físicas y la 

composición corporal de 29 remeros femeninos y 36 masculinos del equipo nacional indio Dragon Boat que 

participaron en el 16.º Campeonato Mundial de Dragon Boat Racing IDBF 2023 en Pattaya, Tailandia, antes de su 

participación en un campo de entrenamiento nacional en Calcuta. , India. Para la somatotipificación se siguió el 

método de Heath-Carter (1967). Se utilizó la ecuación de Durnin y Womersley (1974) para calcular la composición 

corporal y la ecuación de Siri  (1956) para calcular el porcentaje de grasa. Resultados: La edad promedio, la altura, 

el peso, el % de grasa y el somatotipo de los palistas masculinos de Dragon Boat fueron 26,6 (± 6,9), 170,1 (± 5,2), 

68,1 (± 9,1), 16,9 %, y 3,4 (± 1,4) -5,0 (± 0,9)-2,1(±1,0) respectivamente, mientras que los de las remeras femeninas 

de Dragon Boat fueron 21,9(±4,5), 162,0(±6,5), 58,9(±12,8), 29,7(±4,9) y 5,6(±1,5)-3,5( ±1,2)-2,4(±1,4) 

respectivamente. Conclusión: Los palistas femeninos del Indian National Dragon Boat Racing eran endomórficos 

con baja musculatura en promedio, mientras que los palistas masculinos del Dragon Boat Racing eran mesomorfos 

con más adiposidad en promedio. 

Palabras Clave: Dragon Boat, Remero, Somatotipo, % de Grasa 

Abstract 

Introduction: Dragon Boating is a paddle-driven water sport that originated in China over 2000 years ago. Dragon 

Boat racing was a part of Chinese traditional culture .Dragon Boat racing has become a popular folk sport across the 

world. Methods: 29 Female and 36 male paddlers of the Indian National Dragon Boat team who participated in the 

16th IDBF World Dragon Boat Racing Championship 2023 at Pattaya, Thailand were measured for their physical 

characteristics and body composition before their participation at a national training camp at Kolkata, India. Heath-

Carter method(1967) was followed for Somatotyping.  Durnin and Womersley (1974) equation was used to calculate 

body composition and Siri (1956) equation was followed for calculation of Fat %. Results: Average age, height, 

weight , Fat % and Somatotype of male Dragon Boat paddlers were 26.6(±6.9), 170.1(±5.2), 68.1(±9.1),16.9 %, and  

3.4(±1.4)-5.0(±0.9)-2.1(±1.0) respectively whereas those of Female Dragon Boat paddlers were 21.9(±4.5) , 

162.0(±6.5), 58.9(±12.8), 29.7(±4.9), and 5.6(±1.5)-3.5(±1.2)-2.4(±1.4) respectively. Conclusion: Indian National 

Female Dragon Boat Racing paddlers were Endomorphic with low muscularity in average whereas the Male National 

Dragon Boat Racing paddlers were Mesomorphic with more adiposity in average. 

Keywords: Dragon Boat, Paddler, Somatotype, Fat %, 

 

Introduction 

Dragon Boating is a paddle-driven water sport that originated in China over 2000 years ago. Dragon Boat 

racing was a part of Chinese traditional culture which held on the 5th day of the 5th lunar month of the Chinese 

calendar. The boating was held in China to avert misfortune and encourage rains for prosperity. Today, Dragon boat 
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racing has become a popular folk sport across the world, and in around 90 countries including the US, Canada, the 

UK, Japan, and India play and participate in dragon boat racing competitions. The International Dragon Boat 

Federation (IDBF) based in the United Kingdom along with the European Dragon Boat Federation (EDBF) and Asian 

Dragon Boat Federation (ADBF) govern Dragon Boating as a sport in over 90 countries.  

There are very few research works on Dragon boat paddlers but no research work has been done to date 

on Somatotype characteristics of Dragon Boat paddlers (Singh et al. 1995, Marrin & Pout 2005, Ho et al. 2009. Zandi 

et al. 2010, Ho et al. 2013, Brooke 2015, Broadbent et al. 2014, 2016, Shabani et al. 2016, Mellecker et al. 2016, 

Zhang et al. 2022, Wu Q et al. 2023). 

Thus, the present study aimed to find out the Anthropometric and somatotype characteristics of Indian 

national Dragon Boat Paddlers which can be used as a reference for future research. 

 

Materials and Methods 

Studied Population  

29 Female and 36 male paddlers of the Indian National Dragon Boat team who participated in the 16th IDBF 

World Dragon Boat Racing Championship 2023 at Pattaya, Thailand were measured for their physical characteristics 

and body composition before their participation at a national training camp at Kolkata, India.  

 

Anthropometrical measurements 

Anthropometric measurements were taken two times on the same day for each paddler to avoid the Technical 

error of Measurements (TEM).  Measurements were taken by two accredited anthropometrists. Anthropometric 

measurements were measured according to methods standardized by the International Society for The Advancement 

of Kinanthropometry (ISAK) following the ISAK manual (2019). 

Stature was measured with a Stadiometer and body mass was measured with an electronic weighing scale. 

Harpenden Skinfold caliper (Bety, UK) was used to measure skinfold thicknesses. For girth measurement, an 

anthropometric tape (CESCORF, Brazil) was used. A sliding caliper (CESCORF) was used to measure bone 

diameters.  

 

Somatotype  

Somatotype rating was done by the Heath-Carter (1967) method. The following equations were used for 

calculating somatotype :. 

Endomorphy = ─ 0.7182 + 0.1451 × ΣSF ─ 0.00068 × ΣSF2 + 0.0000014 × ΣSF3 

where ΣSF = (sum of triceps, subscapular and supraspinale skinfolds) multiplied by (170.18/height in cm).  

Mesomorphy = 0.858 × Humerus breadth + 0.601 × Femur breadth + 0.188 × corrected arm girth + 0.161 × 

corrected Calf girth ─ Height × 0.131 + 4.5 

Three different equations use for calculating ectomorphy according to the Height -Weight ratio (HWR): 

If HWR is greater than or equal to 40.75 then, Ectomorphy = 0.732 × HWR ─ 28.58 

If HWR is less than 40.75 and greater than 38.25 then, Ectomorphy = 0.463 × HWR ─ 17.63 

If HWR is equal to or less than 38.25 then, Ectomorphy = 0.1 

 

Body Fat % 

Durnin and Womersley (1974) technique was followed for body density.  Body fat% was derived from the 

equation of Siri (1956). 

 

Results 

Table 1. Anthropometric characteristics and somatotype of Female Indian Dragon Boat Racing Paddlers (n=28) 

Parameters Average SD (±) Minimum Maximum 

Age (yrs) 21.9 4.5 17 35 
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Height (cm) 162.0 6.5 150.5 175.5 

Weight (kg) 58.9 12.8 42.0 101.0 

Endomorphy 5.6 1.5 2.7 8.6 

Mesomorphy 3.5 1.2 1.8 5.9 

Ectomorphy 2.4 1.4 0.1 5.3 

Fat% 29.7 4.9 20 41.2 

 

 

 

 

Table 3. Somatotype categories of Male and Female Dragon Boat Paddlers 

Somatotype Categories             Male (n=36)          Female (n=28) 

Number Percent  Number Percent 

Endomorphic mesomorph 12 33.3 % 1 3.6 % 

Mesomorphic endomorph 3 8.4 % 12 42.9 % 

Endomorph mesomorph 5 13.9 % 1 3.6 % 

Ectomorphic  endomorph 0 0 % 3 10.6 % 

Endomorphic ectomorph 0 0 % 1 3.6 % 

Balanced endomorph 0 0 % 6 21.4 % 

Balanced ectomorph 0 0 % 1 3.6 % 

Central 2 5.5 % 1 3.6 % 

Mesomorph ectomorph 2 5.5 % 0 0 % 

Balanced mesomorph 6 16.7 % 0 0 % 

Ectomorphic mesomorph 6 16.7 % 0 0 % 

Endomorph ectomorph 0 0 % 2 7.1 % 

 

Table 4. Physical characteristics of Male Dragon Boat paddlers of different countries 

Country Studies Age (yr) Height (cm) Weight (kg) 

Malaysia Singh et al. 1995 25.4(±1.2) 169.9(±1.3) 64.9(±1.2) 

Japan Ho et al.2013 Unavailable 172.3 76.2 

China Zhang et al.2022 20.08 ± 1.12 183.54 ± 4.74 83.23 ± 8.25 

China Wu et al. 2023 19.72 ± 1.08 176.24 ± 5.57 73.64 ± 9.53 

Chaina Wu et al. 2023 20.46 ± 0.93 183.92 ± 5.71 85.42 ± 9.26 

Australia Gomory et al.2011 24 191.0 102 

India Present Study 26.6±6.9 170.1±5.2 68.1±9.1 

 

Table 2. Anthropometric characteristics and somatotype of Male Indian Dragon Boat Racing Paddlers (n=36) 

Parameters Mean Standard Deviation Minimum Maximum 

Age (yrs) 26.6 6.9 18 41 

Height (cm) 170.1 5.2 159.5 182.1 

Weight (kg) 68.1 9.1 51 92 

Endomorphy 3.4 1.4 1.1 6.3 

Mesomorphy 5.0 0.9 3.9 7.0 

Ectomorphy 2.1 1.0 0.5 3.8 

Fat% 16.1 6.9 4.3 27.5 
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Table 6. Carter (1990) Rating values and Relative meanings for all three components 

Component values Categories 

1/2  to 21/2 LOW 

3 -5 MODERATE 

51/2 to 7 HIGH 

71/2 & above HIGH 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Dragon Boat racing is a paddle-driven water sport where physical characteristics and somatotype are very 

important factors for better performance besides other factors like physiological, biomechanical, psychological, and 

Table 5. Physical characteristics of Female Dragon Boat paddlers of different countries 

Country Studies Age (yr) Height (cm) Weight (kg) 

Australia Broadbent et al. 2016 56.7±7 164.5 ± 8 68.7 ± 8 

Iran Shabani et al.2016 23.60±3.49 162.90±6.20 61.70±4.32 

Thailand Senakham et al. 2015 19.52 ±2.77 163.24 ±4.84 59.88 ±7.70 

India Present Study  21.9±4.5 162.0±6.5 58.9±12.8 

Figure 1. Somatochart of Male Indian National Dragon Boat Racing Paddlers   

Paddlers 

Figure 2. Somatochart of Female Indian National Dragon Boat Racing Paddlers   

Paddlers Paddlers 
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technical factors. The racing is very similar to Canoeing and Kayaking where body weight and height play an 

important role in creating a biomechanical force for advancing the boat into the water. 

In the present study, the average height of the male paddlers was 170.1 (±5.2) cm with a range between 

159.5 cm and 182.1 whereas that of Female paddlers was 162.0 ( ±6.5) cm with a range between 150.5 cm and 

175.5 cm ( Table 2). The average height of the male Indian Dragon Boat paddlers was very similar to Malaysian 

Dragon Boat paddlers but less than Japanese, Chinese and Australian male Dragon Boat Paddlers (Table 4). The 

average Body weight of Indian male Dragon Boat paddlers was higher than the Malaysian paddlers but less than 

their Japanese, Chinese and Australian counterparts (Table 4). The average height of the Indian Female Dragon 

Boat paddlers was slightly less than the Australian female Dragon Boat paddlers but close to or very similar to Iranian 

and Thai female counterparts (Table 5). These differences and similarities in physical characteristics might be due 

to geographical variances as except for Australian paddlers, all other paddlers were from Asian countries (Table 4, 

Table 5).  

The average Somatotype category of Indian female Dragon Boat paddlers was Mesomorphic Endomorph 

(5.6-3.5-2.4) with moderate muscularity (Table 1) whereas the Indian male Dragon Boat paddlers were Endomorphic 

mesomorph (3.4-5.0-2.1) in average with Moderate muscularity ( Table 2). Thus, both male and female paddlers of 

the present study were with moderate muscularity in average according to the Classification of Carter 1990 (Table 

6) which should be high or more. The average Endomoprphic component of the Indian male Dragon Boat paddlers 

of the present study was in the Low category whereas that of Females was in the High category (Table 1, Table 2). 

The average high adiposity of the female paddlers was also reflected in the presence of a high percentage of Fat 

both in male and female paddlers (Table 1 and 2). 33.3 % of male paddlers were Endomorphic mesomorph whereas 

only 3.6 % of female paddlers were of that category. On the contrary, 42. 9 % of female paddlers were Mesomorphic 

endomorph whereas only 8.4 % of male counterparts were of that category. Thus, adiposity was more in female 

paddlers than in male counterparts which might be due to gender differences. Ectomoprhic mesomorph which was 

supposed to be the ideal body type for both male and female athletes was very less (16.7%) in male paddlers and 

absent in female paddlers. Instead of that Balanced Endomorph (21.4%) was more in female paddlers and Balanced 

mesomorph was absent. 5.5 % of male paddlers were in central whereas only 3.6 % of female paddlers were in 

central. 16.7 % of male paddlers were in the Balanced mesomorph category whereas another 16.7 % were in the 

Ectomorphic mesomorph category. There were no Endomorph ectomorph category paddlers in the male group 

whereas 7.1 % of females were of Endomorph ectomorph category (Table 3). Sufficient muscle mass with a rich 

ATP-CP system is required to generate more energy during paddling (McArdle and Katch 2010, Adhikari and 

Chakrabarti 2022, Chakrabarti and Adhikari 2023). Ectomorphic Mesomorph body type with high mesomorph 

components may be one of the important and required Physical demands for good performance in Rowing (Adhikari 

and Chakrabarti 2022, 2023). Somatochart plotting showed Endomorphic, Ectomorphic endomorph, and 

Endomorphic ectomorph zones for the female Dragon boat paddlers of the present study except one who 

Endomorphic measomorph with less muscle mass ( Fig 1). Male Dragon boat paddlers of the present study were in 

the Mesomorphic zone but a large number of males were in Endomorphic mesomorph zone indicating more fat in 

the body along with muscle mass (Fig 2). Paddlers of Water Sports like Rowing, Canoeing, and Kayaking need good 

muscularity to create forces to move the boat forward. Dragon Sports racing also needs force to move forward which 

is created by the Dragon boat paddlers. 

 

Conclusion 

Thus, from the above discussions it could be concluded that the Indian National Female Dragon Boat Racing 

paddlers were Endomorphic with low muscularity in average whereas the Male National Dragon Boat Racing 

paddlers were Mesomorphic with more adiposity in average. 
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