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ABSTRACT

The present study was to clarify whether there are sports anthropometric differ-
ences due to the different requirement profiles in tennis and badminton. 80 ath-
letes (20 female and 20 male badminton players and 20 female and 20 male tennis
players) were examined. Both badminton players and tennis players were from the
second or third division. Anthropometric data and computed constitutional and
somatotypical parameters in this work correspond to international standards.

The male badminton (tennis) players are characterized by the triplet com-
bination 3.4 - 3.3 - 3.4 (3.4 - 3.2 - 3.8) in the somatochart of Parnell, by the
triplet combination 2.3 — 3.2 - 2.7 (2.3 - 3.2 - 3.1) in the Heath & Carter
somatochart.

In the present study, the women’s badminton average somatotype resulted
by Parnell (Heath & Carter) of 4.1 — 3.3 - 2.8 (3.7 - 3.1 - 2.0), with the tennis
ladies 0of 4.2 - 2.8 - 3.5 (3.5 -2.6 - 2.9).

In summary it can be said that the male and female badminton players com-
pared with the tennis players were smaller and had shorter arms and shorter
legs (but longer lower legs) and a longer torso. In addition, the body of bad-
minton players appeared strong and robust, and the calf muscles seemed more
pronounced.

Tennis players possessed significantly thicker and larger humeri and feet. In
the somatotypology the picture is that of the tall, ectomorphic tennis player is
compared to the smaller, but more robust badminton player.
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INTRODUCTION

It is often claimed that badminton is the fastest racquet sport. Although bad-
minton holds the record for the fastest initial speed of a racket sports projectile,
the shuttlecock decelerates substantially faster than other projectiles such as
tennis balls. While players of badminton or tennis often claim that their sport is
the more physically demanding, such comparisons are difficult to make objec-
tively because of the differing demands of the games. No formal study currently
exists evaluating the physical condition of the players, their demands during
game play and the sports anthropological differences.

The present study was to clarify whether due to the similarities between the
two sports there is also a similar type of constitution in tennis players and bad-

minton players, or whether there are sports anthropometric differences due to

the different requirement profiles.

Figure 1.
Leptosom, Athletic
and Pyknic Tennis
Players (according
to Pottinger and
Mensing 1986)

PARTICIPANTS AND METHODS

In this study 80 athletes (20 female and 20 male badminton players and 20
female and 20 male tennis players) were examined. Both badminton play-
ers and tennis players were from the second or third division. Each proband
participated voluntarily and the data were used anonymously. Anthropomet-
ric data and computed constitutional and somatotypical parameters in this
work correspond to international standards (Conrad 1963, Heath & Carter
1967+1990, Knussmann 1996, Martin&Knussmann 1988, Raschka 2006,
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Tittel&Wutscherk 1972). The analysis of differences was tested by Anova, cor-
relations were tested by the Pearson correlation coefficients.

RESULTS

The distribution of constitutional types after Conrad and Tittel & Wutscherk
(1972) and the somatotypes after Parnell and Heath & Carter are summarized
in Figures 2—4.

leptomorph
<G A P& s
O - <
LDF =] |~ 1%
T v I Vs T
SE R
o —
2D 5
= S
- C - Figure 2: Male and female
B average constitutional types of
tennis and badminton players
A in the chessboard pattern
graphic after Conrad
pyknomorph
mesomorph
(631 543 Sl ) 136,
AT g e dm\ 235 \ Figure 3. Male and female
e m/m/ s’ 4% m\m 26 126 average somatotypes of
I"m 522" = s oo \\12?\ badminton and tennis players
' al? 926 | after Heath & Carter (HC) and

m 629
12 612 26 217 Parnell (P) in the somatochart
endomorph B 4 oas N6 ektomorph (®) :



156 | C. Raschka, K. Schmidt

Height {cm)

195 - 200
190 - 194

»
185 - 189 /RP
180 - 184 -5

7 d
175 - 179
»
170 - 174 /‘?\»9
& -

165 - 169 Figure 4. Male and female

7 P . .

- tennis and badminton
160 - 164 players in the diagram
155 . 159 after Tittel & Wutscherk

(1972).
D90 095 1,00 105 1,10 1,15 120 1,25 1730
AKS - Index
Figure 5. Proportion figures of female Figure 6. Proportion figures of male

badminton (left) and tennis players (right).  badminton (left) and tennis players (right).



Sports anthropological and somatotypical comparison ... | 157

Table 1. Sports anthropometric parameters of male and female badminton and tennis
players

Badminton Tennis p

Parameter Men Women Men Women

Age (years) 22.7+3.8 24.0+2.4 22.8+3.3 21.1+4-3 n.s.
Height (Vertex; cm) 182.0+4.6 168.1+5.8 | 184.8+4.8 170.1+4.2 | <0.05
Gnathion (cm) 160.3+4.5 147.5+4.9 | 163.3x4.3 148.1+4.0 n.s.
Suprasternale (cm) 148.5+4.0 137.1+5.3 | 150.5+4.2 137.8+3.5 n.s.
Acromiale (cm) 151.3+3.6 139.0+5.3 | 153.9+4.7 141.3£3.9 | <0.05
Radiale (cm) 117.0£3.1  107.3+4.3 | 118.0+4.5 109.2+3.8 n.s.
Stylion (cm) 90.1£2.7 83.8+3.7 91.7+4.0 84.7+3.3 n.s.
Dactylion (cm) 71.6+2.6 66.8+3.1 72.8+3.6 67.9+3.1 n.s.
lliocristale (cm) 110.0£3.4 101.5+x4.4 | 111.6+x4.2 102.2+3.3 n.s.
lliospinale (cm) 101.8+3.5 93.8+4.3 104.1+4.2  95.4+3.0 < 0.05
Trochanterion (cm) 92.6+3.5 85.0+4.2 94.8+4.7 87.6+2.9 | <0.01
Tibiale (cm) 51.9+2.2 47.1+2.4 50.6+1.9 459426 | <0.05
Sphyrion (cm) 9.1+0.9 8.2+0.7 9.3+0.8 8.3+0.7 n.s.
Sitting height (cm) 95.9:25 89.9+3.3 | 95.7£32  89.8+25 n.s.
Arm span (cm) 184.8+5.8 168.0+6.2 | 188.1+6.0 171.0+5.3 | <0.05
Shoulder width (cm) 39.2+1.4 33.7+1.5 38.8+1.7 33.9+1.6 n.s.
Chest width (cm) 31.0+1.6 28.0+1.7 30.3+1.8 27.3+1.5 <0.05
Chest depth (cm) 20.8+2.3 17.8+1.0 19.7+1.6 17.3+1.7 <0.05
Pelvis width (cm) 28.0+1.2 27.8+1.5 27.8+1.4 26.6+1.1 <0.05
Epiphysis width Femur (cm) 8.9+0.4 8.4+0.4 9.0+0.6 8.3+0.5 n.s.
Ancle breadth 7.7+0.4 6.8+0.3 7.6+0.4 6.6+0.5 n.s.
Epiphysis width Humerus (cm) 6.3+0.4 5.6+0.3 6.7+0.4 5.8+0.3 <0.001
Hand breadth (cm) 7.9+0.4 7104 8.1£0.4 7.2+0.4 n.s.
Neck circumference (cm) 38.1+1.8 33.4+1.6 38.1+1.6 32.6+1.5 n.s.
gzgsltr;fr‘;";;er:ﬁgcim) 96.1+4.3  87.1+43 | 955152 85434 | n.s.
ﬁggﬁ;ﬁgﬁ“{gﬁf{ence in 101.7+4.6 93141 | 101.2¢47 90.7+38 | ns.
g:f;trgif:’g;ﬁ;ence in 927+43 847+¢39 | 922+¢52 835:36 | ns.
Waist circumference (cm) 81.6+3.8 73.5+3.6 79.8+4.0 69.6+£3.7 | <0.001
Pelvis circumference (cm) 90.1+4.1 87.4+4.6 90.6+4.6 85.1+3.2 n.s.
;’:ﬁg; ?émfilrgf‘:r;‘ifg;e”ce N 318:21 276:1.9 | 31.9:30 27.2¢18 | n.s.
(UCFr’T‘]’)e;;:rggr';‘fr‘]‘;ft ;'ifj’é' 316219 27.6£1.9 | 31.9+30 27.2:18 | ns.
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Badminton Tennis p
Upper arm circumf. inflexion 35,19 89:1.9 | 33.0:30 282:19 | ns.
(cm), right side
Upper arm circumf. flex. (M), 359,19 289+1.9 | 330430 282:1.9 | ns.
dominant side
Upper arm circumference 28.4+21 26317 | 29.0+27 25.4+1.9 | n.s.
extension (cm), left side
Upper arm circumference 29.2+1.8 26.8+1.8 | 20.8:27 25.9+2.0 | n.s.
extension(cm),right side
Forearm circumference 27.0+1.4  236+11 | 27.0¢1.8 23.7+1.2 | ns.
maximum (cm), left side
Forearm circumf. max. (6m), 565,15 236411 | 269:1.8 237¢1.2 | ns.
non-dominant side
Forearm circumference 28.1+12 252+12 | 28.6+1.8 250+1.4 | ns.
maximum (cm) right side
Forearm circumf. maximum 282412 25212 | 28.6+1.7 251+1.3 | ns.
(cm), dominant side
Forearm circumference 16.9:0.7 152:05 | 17.0:0.6 152:06 | ns.
minimum (cm)
Hand circumference (cm) 20.9+0.9 18.7+0.8 21.4+1.2 18.7+0.8 n.s.
Thigh circumference (cm) 52.3+3.0 52.1+£2.7 52.4+3.0 51.1+x2.9 n.s.
Calf circumference (cm) 37.9+1.6 37.4+1.6 37.4+2.0 35.9+3.1 <0.05
Lower leg circumference 23.8+1.1 23011 | 24.9+1.4 223x1.1 | ns.
minimum (cm)
?g‘r’nr;’ho'og'ca' facial height 11.6:0.8  10.8:0.6 | 11.8+0.7 11.0:05 | n.s.
Zygomatic breadth (cm) 12.3+0.6 11.9+0.5 12.6+0.4 11.8+0.5 n.s.
Foot length (cm) 26.0+0.9 24.0+1.0 26.9+0.8 24.2+0.7 <0.01
Foot width (cm) 10.7+£0.5 9.7+0.7 10.5+0.7 10.0+0.8 n.s.
Subscapular skinfold (mm) 9.4+2.0 11.1£3.0 9.7+1.9 11.3+2.9 n.s.
Triceps skinfold (mm) 7.4+2.0 11.4+£2.2 7.3+2.8 12.0+£3.2 n.s.
Forearm skinfold (mm) 4.2+0.6 4.2+0.6 4.1+0.4 4.2+0.7 n.s.
Suprailiac skinfold (mm) 8.1£2.2 13.2+4.7 8.4+2.7 11.0+£3.2 n.s.
Thigh skinfold (mm) 7.1£2.2 12.3+3.3 6.8+2.0 11.4+3.1 n.s.
Calf skinfold (mm) 7.9+2.3 14.2+3.4 7.8+£2.7 13.7+£3.4 n.s.
Body fat percentage 10.8+1.9  18.9+2.1 | 11.1x22  18.3x2.0 | n.s.
(calipermetry; %)
Body fat percentage (BIA; %) 21.7+4.0 33.0+4.0 20.6+4.5 28.7+4.8 <0.01
Plastik-Index after Conrad 86.9+3.0 76.0£3.0 87.1+£3.9 76.2x2.9 n.s.
Metrik-Index after Conrad -0.6x0.4 -0.7+0.3 -1.0+0.3 -1.0£0.4 | <0.001
Pyknomorphy after KnuBmann -2.2+1.7 -1.0+1.2 -2.7+1.0 -1.6+1.2 <0.05
Makrosomia after KnuBmann 3.8+1.3 3.9+x1.4 4.3+£1.6 4.2+1.4 n.s.
Endomorphy after Parnell 3.4+0.6 4.1+0.8 3.4+0.7 4.2+0.6 n.s.
Mesomorphy after Parnell 3.3+1.0 3.3+0.7 3.2+1.0 2.8+1.2 n.s.
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Badminton Tennis p
Ectomorphy after Parnell 3.4+0.8 2.8+0.9 3.8+0.8 3.5+1.0 <0.01
Endomorphy after
Heath&Carter 2.3+0.6 3.7+0.8 2.3:0.6 3.56+0.7 n.s.
Mesomorphy after
Heath&Carter 3.2+0.9 3.1£0.8 3.2+0.9 2.6+1.1 n.s.
Ectomorphy after
Heath&Carter 2.7+0.8 2.0+0.8 3.1+£0.8 2.9+1.0 <0.001
Body weight (kg) 77.5+5.9 65.5+6.6 78.1£8.5 62.1+6.3 n.s.
BMI (kg/m?) 23.4+1.6  23.2+1.9 22.8+1.8 21.5+1.9 | <0.01
Pelidisi-Index (kg/cm) 95.7+2.9 96.6+2.9 96.2+3.5 95.0+3.6 n.s.
DISCUSSION

Unlike Klingler and Biener (1986) who examined players from lower leagues,
in the present study, a larger body height of male and female tennis players was
found compared to badminton. WEBER described in 1987 with his measure-
ments for tennis players (183.3 cm) and badminton players (181.4 cm) similar
results.

The importance of the body height in tennis is reflected in the results of
Copley (1980): The pros were with an average size of 182.8 cm much larger
than the amateurs with 178.5 cm. In the study of Pallulat (1984) top tennis
players were on average 170.5 cm tall.

After Stockhausen (1999) the body length in women’s tennis seems to
determine more clearly the performance than in men’s tennis.

The body heights in badminton (men and women) are essentially in agree-
ment with the results for the Czech national team, which was investigated by
Heller and Koudelkova (2003).

Concerning the measurements of the widths in the present study, we found
a significantly lower arm span of badminton players compared to the tennis
players.

The larger calf circumferences of the badminton players are a sign of more
pronounced calf muscles.

Also, the foot of the tennis players was significantly longer than for the bad-
minton players.

Calipermetrically there was no significant difference between the sports.

The male badminton (tennis) players are characterized by the triplet com-
bination 3.4 — 3.3 — 3.4 (3.4 — 3.2 - 3.8) in the somatochart of Parnell, by the
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triplet combination 2.3 - 3.2 - 2.7 (2.3 - 3.2 - 3.1) in the Heath & Carter
somatochart.

Withers et al. found in 1986 at South Australian male (female) badminton
players a mean somatotype of 2.5 - 4.6 - 3.2 (4.1 - 4.4 - 2.5).

COPLEY describes in 1980 for the tennis players of the South Africa Open
the somatotypes of 2.2 — 4.6 — 3.0 for the professionals and 2.2 — 4.3 — 3.2 for
the amateurs.

In the present study, the women’s badminton average somatotype resulted
by Parnell (Heath & Carter) of 4.1 — 3.3 — 2.8 (3.7 - 3.1 - 2.0), with the ten-
nis ladies of 4.2 - 2.8 — 3.5 (3.5 - 2.6 — 2.9). Copley (1980) described in South
African women’s tennis average somatotypes of 3.1 — 3.9 — 2.6 for professionals
and 2.6 - 3.2 — 3.6 for amateurs.

In summary it can be said that the male and the female badminton play-
ers compared with the tennis players were smaller and had shorter arms and
shorter legs (but longer lower legs) and a longer torso. In addition, the body
of badminton players appeared strong and robust, and the calf muscles seemed
more pronounced.

Tennis players possessed significantly thicker and larger humeri and feet.
In the somatotypology the picture is that of the tall, ectomorphic tennis player
compared to the smaller, but more robust badminton player.
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