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Resumen

Introduccion: se estudiaron dieciocho remeras indias de nivel nacional por su somatotipo y caracteristicas
antropomeétricas, ya que el rendimiento en el remo depende de las caracteristicas fisicas y antropométricas ademas
de otros factores, incluida la habilidad. Material y Métodos: La altura y el peso se midieron de acuerdo con los
métodos estandarizados por The International Society for The Advancement of Kinanthropometry (ISAK). El
somatotipo se calcul6 utilizando el método de Heath-Carter (1967). Resultados: La altura y el peso promedio de las
remeras de nivel nacional indio fueron 167,8 £ 4,1 (160,7-174,0) cmy 59,5 £ 6,5 (47,7-69,3) kg, respectivamente. El
somatotipo medio de las remeras de nivel nacional indio fue 5,4 (x1,0)-3,2(x0,8)-1,6(x0,9) con un rango entre 3,8-
1,8-1,6 y 6,9-4,6-4,9. Conclusidon: Se observd un tipo de cuerpo medio endomorfico mesomérfico con menos
musculatura en las remeras nacionales indias. La falta de musculatura y la menor altura pueden ser una de las
razones, ademas de otros factores, del bajo rendimiento de las remeras indias en las competiciones olimpicas y
otras competiciones internacionales.

Palabras Clave: Somatotipo, Antropometria, Endomorfia, Mesomorfia, Ectomorfia, Remeras Femeninas, Nivel
Nacional

Abstract

Introduction: Eighteen national-level Indian Female Rowers were studied for their somatotype and anthropometric
characteristics as performance in Rowing as performance level in rowing depends on physical and anthropometrical
characteristics besides other factors including skill. Material and Methods: Height and weight were measured
according to the methods standardized by The International Society for The Advancement of Kinanthropometry
(ISAK). Somatotype was calculated using Heath-Carter (1967) method. Results: Average height and weight of the
Indian national-level Female Rowers were 167.8 +4.1 (160.7-174.0) cm and 59.5+6.5 (47.7-69.3) kg respectively.
The average Somatotype of the Indian National level female Rowers was 5.4 (+1.0)-3.2(+0.8)-1.6(+0.9) with a range
between 3.8-1.8-1.6 and 6.9-4.6-4.9. Conclusion: Average Mesomorphic Endomorh body type with less muscularity
on average was observed for the Indian national Female Rowers. Poor muscularity and less height might be one
reason besides other factors a reason for poor performance of Indian Female Rowers in Olympic and other
International competitions.

Keywords: Somatotype, Anthropometry, Endomorphy, Mesomorphy, Ectomorphy, Female Rowers, National Level

Introduccioén

Rowing becoming the fastest event among water sports in the modern Olympic. More and more countries
are participating in the competition. In India, Rowing is also becoming more popular, and people are showing more
interest in participating in the game at different levels. Rowing is a water sport that requires a specific and appropriate
physique for a good performance besides skill, tactics, physiological, psychological, and biomechanical factors
(Hebbelinck et al. 1980, Carter et al. 1982, Mészaros and Mohéacsi 1982a, Rodriguez 1986, Carter and Heath 1990,
Bourgois et al. 2001, Eiben and Bodzsar 2002, Slater et al. 2005, Damjan et al. 2013b, Adhikari and McNeely 2015).
Rowing demands a high force production during the game where muscularity plays an important role to generate
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sufficient force for oar and boat movement. (Akca et al 2010, Adhikari and McNeely 2015). In Rowing, the shape and
size of the rower is an important and crucial factor that influences the performance level (Adhikari and McNeely
2015). Somatotype reflects the total appearance of the body and gives significance to its overall morphological status.
Thus, Somatotype is the overall morphological status of a sportsman (Ross et al, 1982). Hence, by a partial study of
somatotype components of a sportsman, it is possible to see the organizational and functional integrity of the athlete's
body. Somatotype also has a strong genetic basis. Somatotyping is an important tool for talent identification and
making training programs as well as periodization of training programs (Adhikari and McNeely 2015, Jakovljevi¢ et
al. 2022). In India, though Rowing is a popular game, there is no such study to date that shows the anthropometric
and somatotype characteristics of rowers. Thus, the present study aimed to find out the somatotype characteristics
of Indian female rowers.

Material and Methods

Eighteen Female national-level rowers were studied for their somatotype characteristics. All the rowers were
national and international level and participated in national and international level competitions.

Anthropometric Measurements

Anthropometric measurements were measured in the morning before the practice session and in the same
session on the same day following the standard methods described by The International Society for Advancement
of Kinanthropometry (International Standards for Anthropometric Assessment, ISAK 2019). Technical Error of
Measurement (TEM) was followed to avoid the measurement error. Consent was taken from each rower before taking
the measurements.

Stature was measured with a stadiometer and body mass was measured with a digital weighing scale.
Skinfold thicknesses were measured with a Harpenden skinfold caliper (CESCORF, Brazil) Anthropometric tape and
sliding caliper (CESCORF, Brazil) were used to measure circumferences and bone diameter respectively.

Somatotype

Heath — Carter [1967] method was followed for somatotype rating. The following equations were used for
calculating somatotype components.

Endomorphy = —0.7182 + 0.1451 x 3 SF — 0.00068 x } SF 2 + 0.0000014 x > SF 3
where Y SF = (sum of Triceps, Subscapular and Supraspinale skinfold) multiplied by (170.18/Height in cm).

Mesomorphy = 0.858 x Humerus breadth + 0.601 x Femur breadth + 0.188 x corrected Arm girth + 0.161 x
corrected Calf girth — Height x 0.131 +4.5

Three different equations are used to calculate ectomorphy according to the height -weight ratio (HWR) :
If HWR is greater than or equal to 40.75 then, Ectomorphy = 0.732 x HWR — 28.58

If HWR is less than 40.75 and greater than 38.25 then, Ectomorphy = 0.463 x HWR — 17.63

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

Results
Table 1. Average height and weight of Indian national level female Rowers (n=18)
Category Height (cm) | Weight (kg) | Endomorphy | Mesomorphy | Ectomorphy
Mean 167.8 59.5 5.4 3.2 1.6
Female SD 4.1 6.5 1.0 0.8 0.9
(n=18) Min 160.7 47.7 3.8 1.8 1.6
Max 174.0 69.3 6.9 6.9 4.9
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Table 2. Height, Weight and Somatotype of Indian National level female
Rowers (Individual)

Rowers Height Weight Somatotype
F1 171.1 60.3 4.3-3.6-3.6
F2 164.6 60.1 4.2-3.9-2.2
F3 171.0 69.3 6.9-4.1-1.9
F4 169.1 61.0 6.7-4.6-2.9
F5 174.0 67.5 6.8-2.7-2.7
F6 169.1 57.3 4.7-2.7-3.6
F7 166.2 56.8 5.0-3.0-3.1
F8 165.0 57.0 5.9-2.9-2.8
F9 166.9 48.7 4.8-1.8-4.9
F10 160.7 48.4 6.1-2.5-3.7
F11 171.7 65.0 3.8-3.2-2.7
F12 164.0 63.4 5.0-4.6-1.6
F13 166.3 64.9 6.9-3.5-1.7
F14 161.9 54.4 6.6-2.4-2.7
F15 162.6 47.7 4.7-2.9-4.3
F16 170.9 59.1 4.5-2.5-3.6
F17 173.1 67.0 5.3-2.9-2.7
F18 172.0 62.8 5.1-4.0-3.1

Table 3. Physical characteristics and Somatotype of Female Rowers of different countries

Studies Rowers Age Height Weight Endo Meso Ecto
(yn) (cm) (kg) -morphy -morphy | -morphy
Hebbelinck et Montreal 23.8+27 | 1743+48 |67.4+53| 3.1+08 | 39+09 |2.8+0.8
al(1980) Olympic,1976
Carter et al Montreal 231+23 | 175.8+44 1683+£58| 3.2+£1.0 | 39+£05 | 29%£0.6
1982 Olympic,1976
Carter and North American 179.2 66.6 3.0 4.0 4.0
Heath,1990 B
Meszaros and Hungarian NA NA 35 5.0 3.0
Mohacsi, 1982
Slater et al. Australian <23 170.0 +5.3 57.4+1.6 2.5+0.6 3.3+0.9 3.7+0.9
2005 Lightweight
Female
Australian Open >23 170.3+3.5 | 57.9+1.1 2.4+0.7 3.3+0.7 3.7+0.6
Female
Bourgois et al. | World Jr. Rowing | 17.5+0.8 175.2 70.1 3.1 3.4 2.6
(2001) Championship
Rodrguez World 24.1+3.7 167.1 57.1+2.0 2.4+0.8 3.0+1.1 3.5+1.0
(1986) Championship
Adhikari and Canadian 28.6£3.4 178.146.1 | 76.5+£8.0 3.1+0.5 4.1+0.6 2.3+0.7
McNeely
(2015)
Ackland et al Junior 174.7+6.2 69.5+6.2 3.4 3.7 2.6
(2002)
Arslanoglu et Turkey 20.80+2.37 | 175.12+7.72 | 72.1845.8 | 2.01+0.71 | 4.75+0.82 | 2.7+0.71
al. (2020)
Present study Indian National 18-23 167.8+4.1 59.5+6.5 5.4+1.0 3.2+0.8 3.0£0.9

Female Rower
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Figure 2. Somatotype of Indian female Rowers

Discussion

The average height of the Indian national-level Female Rowers was 167.8 +4.1 (160.7-174.0) cm with a
range in between 160.7 cm and 174.0 cm. When compared with International level Rowers from different countries,
Indian female rowers were shorter than their international counterparts (Table 3). Even most of the Indian Rowers
were comparatively lighter than their international counterparts of different countries (Table 3). Success in Rowing
depends on the rower's physical characteristics including height and weight besides other physiological,
biomechanical, and psychological factors during competition. Thus, shorter height along with corresponding short
limbs might be a reason for poor performance of Indian Female Rowers in the International arena like Olympic and
Commonwealth Games.

Ectomorphic Mesomorph body type with high mesomorph component may be one of the important and
required Physical demands for good performance in Rowing. For generation of more power during rowing, sufficient
muscle mass with rich ATP-CP system along with developed anaerobic and aerobic power are needed (McArdle and
Katch 2010). In the present study, average somatotype of the Indian national female Rowers was Mesomorphic
Endomorph with below-average mesomorphic component (Table 1). All Rowers were in Endomorphic zone of the
Somatochart, of which 50 percent of them were in Ectomorphic Endomorph zone with very poor muscularity whereas
50 percent female Rowers were in Mesomorphic Endomorph with less muscularity. In average all Rowers had less
muscularity. Thus, poor performance of Indian Female rowers in all events might be due less muscularity along with
required body type in terms of Somatotype. Foe better performance, one has to select ideal anthropometric body
type during selection trial at the time of inclusion in the game otherwise improvement in performance scenario in
Olympic and other international arena by Indian female Rowers cannot be possible.

Conclusion

Thus, it might be concluded that for change the present performance scenario of Indian female Rowers in
Olympics, anthropometrical aspects should be considered first at the beginning of inclusion and training.
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