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Softball batters take advantage of slap hit, by positioning the batters much closer to the 
first base. The purpose of this study was to compare the difference of torso twist between 
a slap hit and an ordinary hit in softball batting. Ten female college softball batters 
performed slap hits and ordinary hits. Reflective markers were placed on specific 
landmarks for each subject and VICON motion analysis system was used to record the 
hits. Slap hits showed less backward rotation during the torso wind-up phase while 
ordinary hit showed more forward rotation during the torso follow-through phase. No 
difference on trunk rotation was found at impact. The findings of this study suggested that 
the restricted backward torso twist during the wind-up phase and the limited forward torso 
twist during the follow-through phase should be taken into consideration in slap hits. 
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INTRODUCTION: Various motor skills are associated with softball, such as pitching, batting 
and fielding. Excellent batting ability is one of the most important factors to win the 
competition. A variety of batting techniques have been adopted in the course of a typical 
game in order to step to first base as quickly as possible. In addition to the ordinary hit, a 
slap hit is a unique technique frequently used in softball batting. A slap hit is used only for the 
left-handed batters who can get a running start before hitting the ball by using the left-side 
running slap. The batter is already several steps closer to the first base. The torso is the 
kinetic linkage between the upper and lower limbs, and its sequential motion in batting has 
been considered to transfer power and generate synergy between the lower and upper limbs 
(Morishita, 2010). However, very little research has been conducted to study the twisting 
motion of the torso in various softball batting techniques. Therefore, the purpose of this study 
was to compare the difference of the torso twist between the slap and ordinary hits.  
 
METHODS: Ten female left-handed college softball batters participated in this study (age: 
19.8±1.0 years; height: 160.7±3.2 cm; weight: 58.5±3.4 kg; hitting experience: 7.3±1.9 
years). A VICON 612 motion analysis system (Oxoford Metrics Limited.) with six digital 
cameras (250 Hz) was used to analyze the motion of the players. Surface reflective markers 
were placed on selective anatomical landmarks for each participant, including the acromion 
process, the spinal processe of the 8th thoracic spine and the anterior superior iliac spines. 
Each participant performed three trials of each hitting technique from a batting tee. 
Softball batting consist of a wind-up, swing and follow-through phases (Fig 1). For the 
kinematic analysis, the swing motion in softball batting was divided into several events, 
including start of take back, right toe off, right toe on, swing start, impact and swing end 
(Tago, 2010). Slap hits had two additional instants during the wind-up phase, left toe off and 
left toe on, to prepare the players with anticipatory running start. The torso twist was defined 
as the angle between the direction of trunk segment in the frontal plane and the direction of 
the base toward the pitcher (Morishita, 2010). In this study, positive angle denoted a rotation 
to right (forward twist) and negative angle denoted a rotation to left (backward twist), while 
zero degree meant the torso was parallel to the direction of the base toward the pitcher. 
Paired-t test was used to compare the difference between ordinary hits and slap hits (SPSS, 
V13.0). The testing variables were the torso twist angles at each specific batting instant in 
shoulder girdle, thorax and pelvis. 

muscle is more leaning to injury. The same happens to joint and ligaments during the landing 
phase. On the push off phase which is the one where more significant differences are found, 
it is verified that with exception of ɸ FootInv-KneeRot, ɸ FootAbd-KneeRot and ɸ FootFlex-
footAbd, female and male have an opposed coordination pattern. In other words, the 
movement on the sagittal plane is performed in an opposed manner between women and 
men when they push off for the jump. Most of the times when is the foot is ahead the knee in 
the phase space for men, the opposing happens with women that show the knee ahead the 
foot for the same movement. 
On the landing phase, that can be considered the most dangerous one for lower limb injury, 
we find significant differences on relative phase of ankle and knee always when movement 
on knee transverse plane (rotation) is present, with greater value for female. During this 
phase whenever knee rotation is present, women have greater dificulty on synchronizing 
lower limb movements in order to prepare for landing. This aspect can lead them to a less 
prepared for suport limb and possibly to the injury. In the landing phase, a subject’s energy is 
transformed from potential to kinetic energy. The movements involved on the landing 
technique should dissipate these forces (Devita & Skelly, 1992). 
This difference in inter joint coordination could lead the athlete to a less efficient and more 
dangerous movement on this usual task also because with less synergy it becomes more 
difficult to control movement and correct errors ocurring during movent (Latash, Scholz, & 
Schoner, 2002) and could possible explain some differences on lower limb injury risk 
between women and men. 
 
CONCLUSION: These results show that during some core moments of the jump gender can 
influence the lower limb joint coordination. The analysis of relative phase shows a significant 
difference in coordination particularly when knee rotation is present with a female propensity 
for moving in less synergy on jump reception. Such findings highlight the need for including 
on preparation program of athletes a prevention plan that is not necessarily identical on both 
genders. 
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No significant differences at impact were found in any torso segments. It was clear that the 
torso position at bat-ball contact was not affected by various hitting techniques used prior to 
impact. 
 
CONCLUSION: This study investigated the torso twist in the slap hit and ordinary hit. Slap 
hits showed less backward rotation of the torso during wind-up phase while ordinary hits 
showed more forward rotation of the torso during follow-through phase. There was no 
difference between slap and ordinary hits at impact. The findings of this study suggested that 
torso rotational position at bat-ball contact was not affected by various hitting technique. The 
restricted torso backward twist in wind-up phase and limited torso forward twist in follow-
through phase should be taken into consideration during the slap hit.  
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Figure 1: Ordinary hit (left) and slap hit (right). 
 
RESULTS: The torso twist angles in ordinary and slap hits are shown in Fig 2. Significant 
differences in torso twist (from shoulder girdle to pelvis) were found at the instants of the start 
of take back, right toe off, right toe on, swing start and swing end (p<0.05). Slap hits showed 
less torso backward rotation than the ordinary hit during the wind-up phase. However, there 
was no significant difference at impact in all torso segments. 
 
DISCUSSION: For upper torso (shoulder 
girdle), from take back to swing start, the 
slap hit showed less backward rotation 
than the ordinary hit, indicating that the 
slap hit step forward with left leg during 
the wind-up phase would substantially 
influence or limit the torso twist 
backward. At the end of swing, more 
upper torso twist was present in the 
ordinary hit (more rotation to right). It 
would perhaps be the outcome of higher 
swing velocity. 
The middle and lower torso (the thorax 
and pelvis), showed very similar twisting 
patterns. However, when examining the 
difference between the ordinary hit and 
the slap hit in the wind-up phase, the 
tendency of getting greater difference 
was observed between the upper torso 
and lower torso as well as from the early 
wind-up to late wind-up phases. At swing 
start, the lower torso in the slap hit 
already rotated toward the direction of 
pitcher (26° of forward rotation) while in 
the ordinary hit, the torso maintained a 
backward position (22 °  of backward 
rotation) to prepare the further quick 
forward rotation of trunk during the swing 
phase.  
The restricted backward torso twist in the 
wind-up phase and the incomplete 
forward torso twist in the follow-through 
phase, especially in the upper torso, may 
be the cause of the limited bat swing 
acceleration in the slap hit. This possible 
disadvantage should be taken into 
consideration in softball batting when the 
batters using the slap hit, making the 
batter much closer to the first base. 

 

 

 

Figure 2: Torso twist angles in shoulder girdle 
(upper), thorax (middle), and pelvis (lower).  
* denoted statistical significance (paired-t test, 
p<0.05). 
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