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Introduction Paragraph 

​ We all know someone who’s had a concussion, maybe you’ve had one yourself. 

Concussions aren’t a comfortable injury to have but with time things return to their “normal” 

state. This isn’t the case for everyone. Today, it's fairly common knowledge that Chronic 

Traumatic Encephalopathy (CTE) exists, but to most, it’s only seen as a threat to professional 

football players. This is unfortunately not the truth; it’s simply a useful delusion. Research on 

concussions can be complex and often written in academic language, so I’m writing this in an 

effort to increase accessibility. This essay explores what a concussion is, methods of concussion 

“prevention”, and the long-term effects of concussions. The following information and more 

have led to my conclusion about concussions in football, especially professional football. 

The current nature of football, especially on the professional level, poses a serious threat 

of long-term neurodegenerative effects for players. All players should be educated on the risks of 

the sport and the options they have to reduce their risk of these detrimental effects to memory, 

motor skills, and/or behavioral changes. Unfortunately, today, by the time a player reaches a high 

level collegiately and is a prospect for the NFL, the damage has most likely already occurred. 

The most effective method of concussion reduction is education and systematic changes; if a 

player still chooses to compete they should be informed on the best equipment and medical care 

possible.  
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Understanding Concussions 

​ Concussions are an extremely common sport-related injury with around 3.8 million 

occurring every year in the US (Concussion in Athletes). The majority of these concussions are 

fortunately mild but can be severe. A concussion can occur in many different scenarios but is 

generally caused due to a transfer of energy, rapid acceleration or deceleration, to the brain due 

to an external force. This external force is most commonly from the head being struck with an 

object or the head striking an object/surface which damages the brain. The nature of contact 

sports can make it difficult to spot when an action results in a concussion. In addition to the 

nature of contact sports, the symptoms of concussions can be difficult to spot right away. 

Sometimes symptoms can be subtle and may not appear for hours to days. Other times, symptom 

onset is almost immediate. Concussions come with a broad range of symptoms including 

headache, ringing in the ears, blurry vision, “seeing stars”, dazed appearance, and light 

sensitivity (Concussion - Symptoms and Causes). 

Many people believe that concussions are just part of being an athlete and aren’t that big 

of a deal. This belief is in opposition to The American Congress of Rehabilitation Medicine 

(ACRM) which recently updated the diagnostic criteria for mild traumatic brain injury (TBI). In 

this update, 93.8% (30 out of 32 votes) of experts agreed that the label ‘concussion’ can be used 

interchangeably with mild TBI (Silverberg 9). This is a seemingly minor update, but it greatly 

impacts public perception and more clearly outlines the seriousness of the injury at hand.  

Another example of why the public needs to understand the seriousness of these injuries 

is Second Impact Syndrome. It’s a rare condition that results from an undetected or improperly 

treated concussion. Second impact syndrome occurs when someone obtains a second head injury 

before the complete recovery of a previous head injury. This condition results in rapid swelling 
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of the brain causing an inability to regulate cerebral spinal fluid pressure; this often results in 

death or severe disability. (Neurology) This unfortunate and often devastating condition boldly 

highlights the importance of proper injury identification and return-to-play protocol.  

Methods of Concussion “Prevention” 

Personal Safety Equipment 

Unfortunately due to the anatomy and physiology of the skull, physics, and the nature of 

contact sports, concussions can not be prevented. Rather, the risk of concussions can be reduced. 

There have been many changes to the sport of football in an effort of injury risk reduction. The 

most commonly pointed to examples are personal protective equipment such as helmets and 

mouthguards. Unfortunately, these examples are misconceptions. According to Dr. John Leddy, 

the International Concussion Society President, “helmets are effective in preventing skull 

fractures and very serious brain injuries” but helmets can’t stop the movement of the brain in the 

skull – which causes the concussion (Concussion.org). This doesn’t mean that the use of helmets 

should be discontinued. To get the most protection from helmets, individuals should be wearing 

properly fitted helmets that have met the National Operating Committee on Standards for 

Athletic Equipment (NOCSAE) standards and have been certified by the Safety Equipment 

Institute (SEI).  

Similarly to helmets, mouthguards have been found unsuccessful in the prevention of 

concussions. According to a 2011 Boston University study, “[m]outh guards have been shown to 

be effective in preventing dental and oro-facial injury, there is currently no evidence that 

standard or fitted mouth guards decrease the rate or severity of concussions in athletes 

(Daneshvar 12).” Although mouth guards can’t reduce concussions, it is theorized that the use of 

https://nocsae.org/
https://www.seinet.org/


Incha 4 

a properly fitting mouth guard may help position the jaw bone and neck muscle to better absorb 

force which could help reduce the risk of whiplash, secondary to a concussion. 

NFL Systematic Changes 

Another method of concussion reduction is systematic changes. The NFL has put in place 

many systematic changes that help reduce the risk of concussions. These changes include 

requiring NOCSAE standards, enacting concussion diagnosis and management protocol, rule 

changes, and changes to practices. The NFL created its concussion protocol in 2011 in an effort 

to reduce in-game concussions. Since, it has been updated and amended multiple times and is 

currently overseen by the NFL Head, Neck, and Spine Committee. This protocol is quite 

thorough and has procedures for pre-season and game day. The NFL uses trained professionals 

(athletic trainers, physical therapists, physicians, etc.) and technology to help spot concussion 

symptoms on the sidelines and in the booth.  

Sideline Survey: Identifying Concussions 

Let’s focus on the Sideline Survey, which is an important aspect of the NFL’s protocol. If 

a player shows signs of a concussion or there are concerns of a concussion from an athletic 

trainer, physician, coach, teammate or game official, the player must be immediately removed 

from play. The athlete’s helmet is taken away and required to complete the entire NFL Sideline 

Concussion Assessment. This assessment can vary by team but is required to include the 

following:  

Inquiry regarding the history of the event, including before, during and after the 

suspected mechanism of injury; All Maddocks’ questions; and Focused Neurological 

Exam, inclusive of the following: (A)Cervical Spine Examination (including range of 
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motion and pain); (B) Evaluation of speech; (C) Testing of gait, coordination, and 

balance; and (D)Eye Movements and Pupillary Exam.  

(NFL Head, Neck and Spine Committee 8) 

Since the application of this policy, the number of concussions originally decreased but 

currently is at a plateau. Although numbers have plateaued, 43% of reported concussions are 

self-reported by players (Reed). This procedure allows for the immediate application of proper 

return-to-play protocol if a concussion is found.   

Changes To Rules  

The NFL has also implemented a variety of rule changes since 2002 in an effort to reduce 

concussions. Arguably, the most noticeable change was made in the 2018 season with the 

commonly referred to “targeting” rule. The actual language of this rule is as follows: “[i]t is a 

foul if a player lowers his head to initiate and make contact with his helmet against an opponent. 

It is a penalty that will result in the loss of 15 yards. If the foul is by the defense, it is also an 

automatic first down. The player may be disqualified (NFL).” A 38% decrease in concussions 

was observed compared to the 2017-2018 season through the 2021-2022 season (May et al).  

Changes To Practice  

In 2022, the NFL required that offensive linemen, defensive linemen, linebackers, and 

tight ends wear Guardian Caps during training camp. Previously only a few teams had chosen to 

wear Guardian Caps during practice. In 2023, this mandate was increased to include all position 

groups (except quarterbacks, kickers, and punters) during preseason, regular season, and 

postseason practice. At the beginning of the 2024 season, it was announced that besides the 

practice mandate players now have the choice to wear Guardian Caps during games. New 
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changes have been made to the mandate; players can get an exception if they wear an NFL and 

NFL Players Association (NFLPA) approved helmet.  

Guardian Caps were invented in 2010 and are a “soft shell helmet cover” made of foam 

that goes over the helmet (Guardian Sports). There have been 4 published studies on Guardian 

Caps. A lab study was conducted in 2017, and drop tests were performed. In this study, 

researchers were looking to see if there was a difference in impact force acceleration. The 

findings concluded that “[t]he Guardian Cap failed to significantly improve the helmets' ability 

to mitigate impact forces at most locations (K. Breedlove et al. 1).” Another lab study in 2021 

found that the Guardian Cap NXT (NFL and collegiate exclusive model) was able to reduce 

forces by about 10% in comparison to the Protech Helmet Cap, which reduced forces by only 5% 

(Bailey et al. 6). Considering that this is only lab data, it’s currently unclear what the clinical 

relevance of this find is and if it would be applicable to a reduction in games.  

In 2023, a “real world” player study was conducted by researchers at the University of 

North Carolina at Chapel Hill. This study had 10 D1 participants (5 in the shell group and 5 in 

the control) and compared them head-to-head. All participants were given Riddell SpeedFlex 

helmets that have various sensors attached to measure force accelerations (linear and rotational) 

and impact location. These helmets were worn for 14 practices. After the data analyses of 1225 

video-confirmed impacts, the researchers concluded “[t]here were no between-group main 

effects. Protective soft-shell padding did not reduce head impact kinematic outcomes among 

college football athletes (Sinnott et al. 1).” The most recent study was published in June of 2024 

and utilized instrumented mouthguards for the detection of differences in head kinematics during 

impact. The data found in this study “suggested no difference in head kinematics data (PLA, 

PAA, and total impacts) when GCs were worn (Quigley et al. 1).” A common flaw of this data, 
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especially in the human models, is the small sample. This is a major limitation of the research 

and is an area of improvement for future research. Due to there being little data to back up the 

effectiveness of the Guardian Cap, some people argue that the focus should be on improving the 

reduction abilities of helmets. There is no major negative impact from wearing a Guardian Cap 

but as of now, there is no significant benefit.  

Currently, the NFL Guardian Cap mandate does have an exception for players who 

choose to wear NFL and NFLPA approved helmets. Examples of these helmets include the 

Riddell Axiom 3D QB or OL/DL, VICIS Zero2 Trench Matrix ID 2024, VICIS Zero2 Trench LP 

Matrix ID 2024, and Xenith Orbit Pro. All of the previously mentioned helmets have one thing in 

common, they have different models or are specifically designed for a position group. These 

companies usually use NFL and NFLPA data about common impact locations and velocities to 

meaningfully account for the needs of specific positions. Riddel Axiom and VICIS helmets both 

use 3D scanning to create an image of the athlete's head. This image is cross-referenced with a 

database to create helmet customization for individual athletes.    

Long-Term Effects of Concussions 

Chronic Traumatic Encephalopathy (CTE) is a rare but well-known neurodegenerative 

disease that is caused by repetitive head trauma. Structurally, this disease occurs similarly to 

Alzheimer’s because of the deterioration of TAU proteins in the brain. Unlike other 

neurodegenerative diseases, CTE can’t be diagnosed until after death by examining one’s brain. 

Additionally, there aren’t any definitively linked symptoms to CTE but commonly noted 

symptoms are behavioral changes, cognitive impairment, mood disorders, and motor issues.  

CTE doesn’t develop shortly after a head injury; it occurs over time after repetitive head trauma. 

The appearance and progression of CTE is not fully understood but is generally categorized into 
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two types. Type one appears in the patient's mid-20s to early 30s and has more symptoms related 

to mental health and behavioral issues. Examples of this are depression, anxiety, impulse-control 

issues, and aggressive behavior. The second type appears in the patient's late 50s to early 60s and 

has more symptoms related to memory and motor skills. These symptoms may include memory 

loss, a “Parkinson’s gait”, and difficulty planning, organizing, and carrying out tasks.  

Statistically, it makes sense that it affects NFL players at such a high rate. Taking 

numbers from a 2009 Purdue study, a high school lineman receives around 1,500 - 1,800 

subconcussive hits a season (Broglio et al. 3). Multiply that by four high school seasons and four 

collegiate seasons; this is 12,000 to 14,400 subconcussive hits before entering the NFL. There 

have even been players who have reportedly never sustained a concussion in their collegiate or 

professional career but their autopsy revealed CTE. One of the first players was Chris Henry who 

was a wide receiver for the Cincinnati Bengals.  

In addition to CTE, concussions increase the likelihood of later being diagnosed with 

other neurodegenerative conditions. According to the Parkinson’s Foundation, “[h]aving a single 

concussion increased the risk of developing PD [Parkinson’s Disease] by 57% and dementia by 

72%” – regardless of age, sex, socioeconomic status, and residence (“Caution Ahead: Linking 

Concussions to Parkinson’s and Dementia”). This research also unfortunately but not 

surprisingly found that subsequent concussions further increased one’s risk of developing 

Parkinson’s and dementia compared to those who suffer from one.  

Conclusion 

My goal in sharing this information is not primarily to scare but rather to provide current 

knowledge about the seriousness of this common sports injury. Currently, there is no way to 

prevent concussions in the sport of football. Players who are now competing on the collegiate 
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and professional levels have likely already received some degree of irreversible damage to their 

brains. Past damage can’t be undone today but we can look out for future generations. This can 

be best done by further research, continued education of the public, and systematic changes to 

the sport. Suppose players and families make the educated decision to continue playing. In that 

case, that’s their right but they should be equipped with knowledge, the best personal protective 

equipment possible, and adequate medical resources.  Athletes should be able to compete safely 

and have fulfilling and healthy lives after competing.  
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