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Summary: 

 
In 2013, the authors of the Hit Count Threshold White Paper participated in a series of 

meetings to determine the Hit Count threshold. After much deliberation, the SLI Science & 
Education Committee decided that Hit Count 1.0 will register a Hit when peak acceleration 
exceeds 20 g’s in a 40 millisecond time period. Based on current knowledge, 20 g’s is the ideal 
threshold because it is the lowest level that will capture abnormal acceleration of the head while 
not registering normal head movement in sports, which is currently believed to be safe. 
 

White Paper  
 

In February, 2012, the non-profit Sports Legacy Institute launched the Hit Count Initiative, 
with the goal of creating recommendations, and eventually limits, for brain trauma exposure in 
youth sports. The program was partially inspired by “Pitch Counts” in baseball. Pitch counts are 
predetermined limits as to how often a baseball player can throw pitches from the mound in a 
game, and are based on the age of the pitcher. The goal is to minimize the risk of elbow and 
shoulder injury from overuse. Embraced by USA Baseball and Little League Baseball, the 
development of pitch count was led by the American Sports Medicine Institute.   The 
recommendations are a living document, and they continue to be revised when new information 
becomes available.  
 Pitch Counts have been successful because of its simplicity. Every type of pitch, whether a 
fastball or curveball, counts as one pitch, and it can be monitored by pen and paper. A Hit Count is 
more complicated, and requires a sensor device to be attached to the head. For Hit Count to be 
successful, all sensor devices must utilize the same threshold for a Hit to register.  

SLI convened a multi-disciplinary team of experts, the Hit Count Science & Education 
Committee, which examined the published literature and consulted outside experts.  To identify 
an appropriate threshold, the team addressed the following questions, in order: 
 

1. Should the threshold measure linear force, rotational force, or both? 
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2. What unit of measure should be used? 

3. What should be the time period captured? 

4. What should be the threshold? 

When assessing these many possibilities, several key principles drove the discussion.  
 

First, in was established that the goals of Hit Count should be to: 
1. Reduce risk of concussion 

2. Reduce risk of subconcussive injury 

3. Reduce risk of Second-Impact Syndrome 

4. Potentially reduce risk of Chronic Traumatic Encephalopathy 

5. Reduce risk of secondary injury after an undiagnosed concussion1 2 

Next, it was agreed that Hit Count should not be focused only on thresholds that cause 
recognized concussions. There is no single acceleration threshold for concussion. In addition, a 
growing body of literature indicates that subconcussive impacts, which do not cause clinical 
symptoms apparent to the athlete or to a medical professional during a sideline examination, may 
still change the way that the brain functions and may cause structural damage.3 4Unfortunately, 
after reviewing the literature it was determined that there is not yet evidence of a minimum 
threshold for subconcussive damage to occur. Therefore, without clear guidance from the 
published literature, the committee set the following guidelines:    

 
1. The threshold should be sensitive to as many accelerations of the head that may cause 

brain injury as possible.   

2. The threshold should be specific only to abnormal accelerations of the head. An abnormal 

acceleration of the head was defined as:  

1. Exceeding thresholds that occur in necessary movements and activities involved in 

sports, including by not limited to, running, jumping, skating, throwing, and changing 

direction. 

Next, the experts debated whether Hit Count should focus on linear force, rotational force, or a 
combination of the two. Accurately measuring rotational acceleration is more complicated than 
capturing linear acceleration, and since linear and rotational acceleration are frequently coupled, 
experts agreed that having both elements was not essential to Hit Count providing meaningful 
data. In the interest of getting cost-effective sensor devices on athletes as soon as possible, the 
experts agreed that capturing linear data only would be adequate for Hit Count 1.0.  SLI 
anticipates adding rotational acceleration to future iterations of Hit Count as data accrues and as 
the technology matures.  

Multiple units can be employed to measure linear acceleration. The Head Injury Criterion 
(HIC) was reviewed, along with other methods, but the consensus was that measurements of peak 
g’s provides a simple and suitable barometer to calculate the magnitude of individual hits.   

Finally, we had to determine a meaningful time period to measure registered hits. It was 
determined by consensus that a window of up to 40 milliseconds was long enough to capture 
acceleration, but short enough that it could register multiple successive hits, as might occur in a 
football game to a player being tackled.  
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Regarding the actual threshold for a Hit, a review of the literature found that most sensors 
began registering impacts at between 10 and 15 g’s. Discussions with leading researchers revealed 
that the vast majority of necessary sports-specific movements involve less than 10 g’s of 
acceleration. However, some normal movements can exceed 10 g’s, and sometimes 15 g’s. 
However, there is no evidence that a 10 or 15 g impact causes any negative consequences for the 
brain, so capturing that data may be meaningless.   

Currently, there is no evidence that normal activities can cause acceleration of 20 g’s. Based 
on the current published literature and expert opinion, a peak acceleration of 20 g’s always 
represents an abnormal movement of the head. A 20 g threshold was thought to be better than 10 
or 15 g because it would not capture normal movement, or what researchers refer to as “noise.” 

The available published literature was reviewed to explore whether impacts between 10 
and 20 g’s had any known clinical significance. In the literature review, there was no specific data 
as to what impact thresholds begin causing subconcussive damage.  Most of the recognized 
concussions began registering around 60 g’s and concussive impacts averaged 80 to 120 g’s.  

With no published data providing evidence that impacts below 20 g’s create measurable 
changes in the brain*, and with the 20 g threshold appearing to have 100% sensitivity to abnormal 
head movement, it was unanimously agreed that 20 g fit the criteria the committee had set, listed 
again here:  

 
1. The threshold should be sensitive to as many accelerations of the head that may cause 

brain injury as possible.   

2. The threshold should be specific only to abnormal accelerations of the head.  

Future studies should explore this hypothesis, and SLI encourages researchers to continue to 
record impacts below 20 g’s to better understand their significance. 

 
In conclusion, after much deliberation, the SLI Science & Education Committee decided that 

Hit Count 1.0 will register a Hit when peak acceleration exceeds 20 g’s in a 40 millisecond window.  
 
 

 
* In the literature, only one concussion was associated with an impact below 20 g’s of linear acceleration ,registering 
16.5 g’s, and the researchers assumed it was a data collection error or malfunction. 
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