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Taking a bite out of concussions
Middletown equips football team with high-tech mouth guard

By Eric D. Randall
EDITOR-IN-CHIEF

Experts say about a third of athletes suffer undiag-
nosed concussions. But that shouldn’t be the case for 
football players in the Middletown school district in 
Orange County.

The Middletown High School football team is the 
fi rst in New York – and the northeast – to use the Vector 
MouthGuard, which measures how much players’ brains 
are jostled during practices and games. 

Football players at Louisiana State University, the 
University of Kansas, University of South Carolina and 
Texas A&M are among other users of the device, which 
just came on the market this year.

Middletown athletic trainer Craig Olejniczak says 
he wants the athletic department to be on the cutting 
edge of concussion and player safety. “The technology 
in the Vector gives us that opportunity,” he said.

The teeth-separating device includes a gyroscope 
and chip technology that broadcasts information to the 
sideline. Because the upper teeth are attached to the 
skull, sensors in the mouth guard can measure skull 
movement and calculate the accelerations and decelera-
tions experienced by the brain.

The device costs $199 per player, and the money to 
purchase them for 47 players on the Middletown roster 
came out of the high school’s athletic budget.

Middletown also uses the ImPACT test, a computer-
ized test that measures an athlete’s reaction time, speed, 
concentration and memory. A pre-season baseline test is 
given every two years. If an athlete is suspected of having 
a concussion, he or she will take the test again, and the 
results will help determine an athlete’s recovery. 

The Vector mouth guard has an unusual shape 
because a tab or “hammerhead” containing electronics 
protrudes out of the mouth. While opposing players 

might deride the de-
vice as resembling 
a pacifi er, trash talk 
is clearly preferable 
to a trashed noggin. 
Researchers have 
noted a disturb-
ing link between 
concussions and 
depression and 
suicide.

Middletown 
school offi cials say 
they hope that data 
gathered from the 
device can prevent 
“second impact syn-

drome,” in which 
sports-related 
brain injuries go 
undetected until a 
later impairment.

According to recent news reports, all football players 
– including those in high school – have a 75 percent 
chance of suffering a concussion. Thirty-four percent 
of college players have suffered a concussion, and 20 
percent have had more than one.

Less than 10 percent of concussions lead to a loss of 
consciousness, and it used to be routine for players at all 
levels to return to play after having their “bell rung” in a 
hard collision. NCAA football players report having six 
suspected concussions and twenty-one “dings” for every 
diagnosed concussion, according to i1 Biometrics’, the 
Seattle area-based maker of the mouth guard. 

In an interview with On Board, i1 Biometrics chief 

executive Jesse Harper said the device, which is manufac-
tured in three locations in the state of Washington, does 
not prevent concussions. Rather, it provides a rich set of 
data. “It creates coachable moments,” Harper said.  

For instance, which running backs are having the 
most impacts, suggesting they are dropping their heads? 
Are there more severe impacts in the fourth quarter? 
Players need to learn to protect their heads even when 
they are tired. 

Harper noted that researchers are interested in the 
cumulative damage that can result from multiple sub-con-
cussive impacts, which can be quantifi ed with the device.

Although data can be read on the sidelines with a 
handheld-device, Harper said coaches and trainers typ-
ically are usually too preoccupied to look at the screen. 
Middletown has a strategy to address that. It will use 
students from its National Academy Bio-Med program 
to monitor the data on the sidelines, turning the football 
stadium into a lab. 

The data will be uploaded to the web, so players and 
coaches can view and analyze it later. 

 Middletown’s football team beta-tested an earlier 
version of the mouth guard two years ago, at Harper’s in-

vitation. He said he had read about Middletown’s efforts 
to address the problem of concussions, including having 
a team doctor who specializes in concussion injuries and 
management. 

 “We’re excited about continuing our relationship 
with i1 Biometrics,” said Middletown football coach 
Bill Donohue. “We believe that the Vector MouthGuard 
allows us to better monitor the impacts and forces that are 
affecting our players.”

On the day they received their Vector mouth guards, 
players said they fi t fi ne. 

“It feels like a regular mouthpiece,” said Middletown 
junior Sam Cabrera.

Middletown players praised the school for providing 
the technology. “I think it’s great,” said junior Reggie 
Steed. “Concussions are a big thing. Now we can catch 
them before it becomes a bigger problem.”

Middletown junior Reggie Steed holds his new Vector MouthGuard, 
which will monitor movement of his  skull during games and 
practices. Inset: A conventional mouth guard and the Vector. 
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Junior Sam Cabrera being fi tted for his 
mouthguard. 

Brain injuries are all about 
accelerations and decelerations
Q:  Why can’t players just wear thicker helmets? 

A: Think of the brain as a raw egg. The brain fl oats around in fl uid inside 
the skull just like the yolk fl oats around inside its shell. If you hold the 
egg and shake it hard, you can damage the yolk without ever harming 
the shell. That’s similar to what happens to the brain when it’s jolted. No 
matter how well you protect the outside of the head, you’re not going to 
stop the brain from slamming around inside the skull when there are rap-
id accelerations and decelerations. The damage is caused by the stretch-
ing and wrenching of the nerve cells inside the brain.

Source: Men’s Health interview with Linda Carroll and David Rosner, authors of The Concussion Crisis: 
Anatomy of a Silent Epidemic (www.menshealth.com/fi tness/truth-about-concussions)


