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Physical fitness variables related to bat swing speed
in female baseball players

Yuya Watanabe, Noriyuki Kida, Yoshihiro Kai, and Toru Morihara

SUMMARY

Previous studies reported significant positive correlations between physical variables such as lower-limb muscular
power and annual hitting records in baseball players. Thus, physical variable factors may contribute to batting perfor-
mance. This study examined the relationship between physical fitness or body composition and bat swing speed in
female baseball players.

Thirty-two Japanese female professional baseball players (21.9+3.2 years) participated in this study. Height, body
mass, lean body mass (upper-limb, trunk, lower-limb, and whole body), grip strength, back strength, knee extension
strength, hamstring extensibility, vertical jump height, reaction time, and bat swing speed were measured at pre-
season. Body mass index was calculated by dividing weight by height squared. Vertical jump index was calculated by
multiplying the vertical jump height by weight.

Lean body mass showed significant positive correlations with bat swing speed [upper-limb (r = 0.415), trunk (r =
0.390), lower-limb (r = 0.376), and whole body (r = 0.408): P < 0.05]. Similarly, age (r = 0.537 : P = 0.002), knee
extension strength (r=0.415 : P=0.018), and vertical jump index (r=0.442 : P=0.013) were significantly correlat-
ed with bat swing speed. When partial correlation analysis was performed with age as control variable, these correla-
tions were found to become weaker and insignificant. Vertical jump index, however, showed the highest partial
correlation of 0.359 (P =0.052), which is close to critical value of significance but did not reach the significant level.

This study showed that skeletal muscle mass, lower-limb strength, lower-limb muscle power, and age were related
to bat swing speed in female baseball players. Age can be interpreted as a term of competitive and training experi-
ences, which has both positive (e.g., improvement of performance skill) and negative (e. g., increase in injury risk)
aspects for players. However, this study cannot clearly conclude a relationship between age and bat swing speed.
Improvement of body composition and physical function may positively affect batting performance and thus hitting
performance in women baseball players.
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Table 1. Anthropometric and physical fitness parameters of female professional baseball players.

Variable Mean = SD Range n

Age (yr) 21.9%32 17— 31 32
Height (cm) 164.0 = 5.6 149.0 — 177.0 32
Body mass (kg) 59.4+7.0 49.4-174.5 32
BMI (kg/m’) 220%19 18.3 —25.0 32
Lean body mass (kg)

Upper-limb 45%0.6 3.6 57 32

Trunk 20.1 £ 1.8 17.0 —23.4 32

Lower-limb 148 % 1.6 10.5-18.3 32

Whole body 39.4£38 31.2-46.3 32
Fat persent (%) 20.8 £ 4.1 13.6 — 28.0 32
Hand grip strength

Dominant hand (kg) 33441 24.0 — 443 31

Non dominant hand (kg) 31.9+4.0 25.5 —40.8 31
Back strength (kg) 105.3 £16.5 77.5 = 136.5 31
Knee extension strength (kg) 61.7 = 14.1 38.4 —98.1 32
Straight leg raise (deg)

Pivot leg 639 £12.6 38.0 —92.0 32

Stride leg 640+ 11.8 45.0 —94.0 32
Vertical jump height (cm) 477%5.0 39.0 = 59.0 31
Vertical jump index (m-kg) 283 +4.6 20.8 —39.2 31
Reaction time (s) 0.294 £ 0.035 0.230 — 0.400 32
Bat swing speed (m/s) 253+26 18.9 —29.9 32

BMI: body mass index.
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Table 2. Correlation coefficient with bat swing speed.

Variable r P

Age 0.537 0.002
Height 0.246 0.174
Body mass 0.312 0.082
BMI 0.216 0.235
Lean body mass

Upper-limb 0.415 0.018

Trunk 0.390 0.027

Lower-limb 0.376 0.034

Whole body 0.408 0.020
Fat persent —0.147 0.422
Hand grip strength

Dominant hand 0.326 0.074

Non dominant hand 0.174 0.348
Back strength 0.153 0.410
Knee extension strength 0.415 0.018
Straight leg raise

Pivot leg 0.145 0.430

Stride leg 0.040 0.828
Vertical jump height 0.337 0.064
Vertical jump index 0.442 0.013
Reaction time 0.103 0.576

BMI: body mass index.
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Table 3. Partial correlation coefficients with bat swing speed.

Variable r P

Height 0.246 0.191
Body mass 0.219 0.245
BMI 0.079 0.679
Lean body mass

Upper-limb 0.239 0.204

Trunk 0.236 0.209

Lower-limb 0.226 0.230

Whole body 0.246 0.190
Fat persent —0.008 0.968
Hand grip strength

Dominant hand 0.050 0.793

Non dominant hand 0.050 0.793
Back strength 0.110 0.563
Knee extension strength 0.297 0.111
Straight leg raise

Pivot leg —0.155 0.413

Stride leg —0.260 0.166
Vertical jump height 0.268 0.152
Vertical jump index 0.359 0.052
Reaction time 0.159 0.402

Control variable: age. BMI: body mass index.
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