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Abstract
Chronic Traumatic Encephalopathy (CTE) is a progressive illness that is
connected to the frequency with which the head receives repetitive trauma.
CTE is found in many football players after they die, and could be the cause

Purpose and Hypothesis

Alternative Approach

Developing a research tool to help determine the risk of chronic
traumatic Encephalopathy in football players to potentially help
researchers diagnose the players earlier on in their career.

For my alternative approach I would create a helmet that can track
how many hits it encounters during the game. The helmet would
contain pressure plates than can tell how hard the helmet was hit to
track the hits. With this helmet, doctors will be able to have more
data for their research for Chronic Traumatic Encephalopathy.

of why some players die earlier on in life. However, players cannot be
diagnosed with CTE until after an autopsy is performed. Not enough is
known about the neuropathology of CTE to be able to develop a tool to
diagnose living people with CTE. The purpose of this project is to develop a

This will be able to help determine which positions in football are
more at the risk to developing this disease and the data collected
by this app will be used by future researchers for longitudinal
studies.

data collection tool for football players to understand the connection between

Methods

hits to the head and symptoms that may be associated with CTE. To develop
this tool, a survey was created for football players to fill out after their games.

1) Create a survey and a data collector that football players can use before and after a game.

Players anonymously recorded their player position, the number of traumatic
head injuries, and estimated number of hits to the head during a game and

2) Create a series of questions that connect to these symptoms, such as mood swings, memory loss, confusion, and erratic behavior. Football players will
be able to take this survey whenever they want as long as it is before they play.

filled out a questionnaire focusing on symptoms that are associated with
CTE. The data received from high school football players conveys a weak
positive correlation between the self reported number of hits and the number
of symptoms associated with head injury. This study will help future

3) After a game football players would take an estimated guess on how many times they got hit in the head during the game and submit the data into the
survey.
4) Create a linear regression model to determine the association between number of hits experienced during games and number of hits to the head.

researchers further their understanding of CTE and increase awareness among

Results

football players of the connection between head injury and CTE.

Background
Chronic Traumatic Encephalopathy (CTE) Researchers strongly suspect that
CTE is most likely to occur following a large number of traumatic brain
injuries — even without loss of consciousness, a small number of more severe
traumatic brain injuries, or some other pattern of head trauma. Scientists can’t
diagnosis CTE until after a patient dies and they perform an autopsy.
Researchers are looking at associations between patterns of injuries and brain
changes.

CTE symptoms (January 12, 2021)
Researchers have been able to come up with a list of potential symptoms
using previous data collected from patients that have died and have been
diagnosed with CTE. The symptoms include difficulty thinking, impulsive
behavior, depression, short- term memory loss, emotional instability, and
suicidal thoughts or behavior. CTE symptoms develop over time and they
develop with the more hits to the head a player takes. However, there is still
unknown how many of these symptoms can be directly attributed to CTE.
Study Finds Evidence of Brain Injury in Living NFL Veterans (McGurty,
2016)
Chronic Traumatic encephalopathy is most common in football players.
Researchers have discovered that more than forty percent of retired NFL
players have showed signs of this disease. Researchers have discovered that if a
player has had a traumatic brain injury they are more likely to develop CTE
later on in life. CTE does not determine on how much pressure is applied to a
player’s head once they get hit, but instead with how many times they get hit.
Researchers are currently underway onto figuring out how to diagnose these
players.
Frequency and Location of Head Impact Exposures in Individual
Collegiate Football Players (Baugh et al, 2015)
The average player in the NFL receives about 1444 hits to the head in one
season. Depending on the position the number of hits to the head could be
greater or lower. The average player alone takes 6 hits to the head during a
practice and 14 impacts during a game. A running back is a position that gets
hit the most.

We have created a survey via Google Forms that demonstrates a preliminary program to our goal of what we hope our app will collect. In this survey, only high school football players over
18 years of age replied with what position they play and some of the symptoms that are most commonly associated with CTE. Our results from the data we have collected was from across
17 players showing that several impacts to the head have a result on high school football players. In Figure 2, it shows the relationship between position and the number of hits during a
game. It is shown that the players that play defensive positions are the players that have more hits. In Figure 3, there is a weak-positive correlation of the number of self reported number of
hits along with the symptoms in head injury, as seen in the trend line. This app can help further the current research of CTE and help doctors diagnose patients with this disease before they
have passed. Looking at the different trends from the data collected in the app, maybe different players in certain positions would be more at risk for this disease. This could narrow down
the research for scientists and they can focus more on the players that might be more affected with this disease. The number of hits counted on hudl is expected to be different from the
player’s estimate because the players are putting an estimate into the survey. With Hudl, we can see how many times they actually get hit.

Figure 4: This table shows the symptoms associated with
each position in football and the frequency that
symptoms are experienced.

Review of Literature
Clinicopathological Evaluation of Chronic Traumatic Encephalopathy in
Players of American Football (Mez et al., 2017)
This article explained the basis of CTE and examined previous patients that
have had it and that passed. Researchers have discovered that twenty six out of
twenty seven patients had symptoms including behavioral symptoms and mood
swings, memory loss, confusion, personality changes, and erratic behavior.

Figure 2 - Demonstrates the amount of hits they receive to the head during a
game varying per position

Figure 3 - Demonstrates a weak-positive correlation of self reported # of hits
and # of symptoms associated with head injury.

Discussion

Conclusion

Nine of the patients showed signs of dementia. Researchers are starting to
believe that dementia may be linked to CTE. Many of these symptoms can go
unnoticed. Patients with CTE stages 1 and 2 have died due to depression and
suicide. Patients with stages 3 and 4 have passed away at an average age of 71
and mainly experienced neurodegeneration.

●

Figure 1: This picture
shows the
brain with CTE during
the final stages

Shown in Graph 1 is results from previous studies of the risk of CTE in
different football levels. Over time and how skilled you are at the sport
increases the risk of developing CTE. High School is the least at risk
because the players have only been playing for a short period of time.
NFL players are at most risk because they have been playing and
practicing for the longest time, so they are more vulnerable to more hits.
One limitation would be that in the app when it asks to self record based
off their memory how many hits they have taken to the head, the data
will not be as accurate. Future work should focus on connecting the data
to confirmed CTE from previous players that have passed.

In conclusion this app is expected to help researchers further on their
research and develop a method to diagnose patients with Chronic
Traumatic Encephalopathy.

These pictures of a local
school’s football helmet
demonstrate the catastrophic
damage that can be taken to
the head during a game
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