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Objective 

The authors originally intended to collect five years of NFL concussion data, but the 2013 

figures appeared unreliable. It is unclear whether this is due to an aberration or a change in 

reporting. In that light, the authors have elected to analyze trends in recorded concussions 

experienced by NFL players (the premiere level of professional US football) between 2010 and 

2012. 

 

Abstract 

Gridiron Football is a historically dangerous sport. In recent years, the number of concussions received by 

professional players has come under increased scrutiny, as the long-term health risks associated with m-

TBIs have become better understood. The National Football League (NFL) is the highest level at which the 

game is played and is subject to the greatest level of scrutiny. In a retrospective study of concussion-

reporting trends, the number of concussions recorded in the NFL Regular Season was found to have 

increased by more than 18% over the period 2010–2012. The year-on-year increase between 2010 and 

2011 was over 7% and between 2011 and 2012 was over 10%.  Our findings contrast with the NFL's claim 

that concussions were reduced by more than 12% between 2010 and 2011. Secondary findings 

demonstrate that the number of recorded concussions is influenced by: the player’s position, whether or 

not he is a starting or backup player, and the team. Interestingly, the Tight End, and not the 

Quarterback, now represents the most risky position. The variance in recording by team is particularly 

concerning and warrants further investigation. It is the conclusion of the authors that the rise 

experienced over the period is due to an increase in the efficacy of recording concussions rather than an 
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increase in the natural level of concussions in the NFL player population. As players, athletic trainers, and 

coaches have become more aware of the dangers posed by m-TBIs, more cases have been reported; 

however, the high variance in the data suggests that reporting is inconsistent and does not reflect the 

true rate of concussions experienced in the NFL player population.   
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Introduction 

In 2010, members of the now discredited and disbanded (due to US Congressional pressure)1 NFL mild-

Traumatic Brain Injury (m-TBI) Committee published Twelve Years of Concussion National Football 

League Data
2
, which claimed that the rate of concussions per game experienced by NFL players declined 

when comparing two six-year periods, 1996-2001 and 2002-2007. The authors suggested that the 

decline in the number of recorded concussions in this population could be attributed to a number of 

factors, including but not limited to: 

1. Better education; 

2. More vigilant clinical practice; 

3. Rule changes limiting contact at certain positions; and 

4. A decline in reporting by players, athletic trainers, and doctors 

 

In 2012, USA Today
3
 reported that the number of concussions declined between 2010 and 2011, based 

on data provided by the NFL. Based on these articles, it could appear to the uncritical eye that NFL 

football experienced a long-term decline in both the absolute number of recorded concussions and the 

rate of concussion. On the other hand, the claims would also seem contrary to anecdotal evidence that 

suggested that both the absolute number of recorded concussions and the rate of concussion had been 

increasing for years. In both instances, the NFL has selected the data, investigators/reporters, and 

periods of time subject to examination. It is obviously in the NFL's interest to promote positive 

publications, as it is subject to a mass tort litigation action that charges it with failing to disclose the 

number and nature of concussions suffered by its players.4 Further, the NFL’s long history of supporting 

questionable research conducted by investigators of dubious quality5 with documentable conflicts of 
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interest have led many scientists to question the integrity of NFL concussion data and the impartiality of 

its research.6   In that light, we set out to independently collect and analyze the incidence of acute 

symptomatic concussions in the NFL player population and report the results. 

 

The dataset is limited to concussions recorded in regular season games played in the three seasons from 

2010 to 2012. This contrasts with analysis presented in Twelve Years of NFL Data, which includes all 

games, that is, preseason, regular season, and post-season games.₂ The analysis conducted by USA 

Today was limited to preseason and regular season games. Both the NFL and USA Today methodologies 

will lead to misleading results. First, preseason games include an active game-day roster of up to 90 

players7 during 2011 and 2012 and 75 in 2010 (the preseason roster was 75 in 2010 due to the NFL 

opting out of the collective bargaining agreement with its player employees). League policy mandates 

the active player roster be cut to 53 by the opening day of the regular season, with only 46 players 

permitted to dress for game day (45 in 2010). An additional 8 players can be placed on a practice squad.8  

 

On any given regular season game day, slightly more than 50% of players from the original training camp 

roster will dress for competition.9  The other 50% are on the roster but are inactive, on the practice 

squad, or part of the 32% cut prior to the start of the regular season.  Most players who are cut will fail 

to receive another opportunity to return to an NFL training camp, because they haven’t yet acquired the 

necessary skill sets and/or lack the physical abilities required to compete among the NFL ranks. Given 

their inadequately conditioned skills, the abundance of talented, yet inexperienced, rookies may pose an 

on-field hazard, not only to themselves but also to veterans who are competing for coveted roster spots 

and starting positions during preseason. The rookies’ lack of seasoning, coupled with a desire to make 

the team, could result in more reckless play, missed assignments, and poor decision-making, thus 

creating an increased risk of recorded concussions than would otherwise be expected in a purely 
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veteran population. In that light, most Head Coaches elect to protect their veteran leaders from any 

undue exposure during preseason games. First team starting players, secure in their jobs, will only take 

part in a limited number of possessions during preseason games, often playing only the first quarter of 

these games, if not less. On the other hand, veteran players whose jobs are in jeopardy may, in fact, feel 

compelled to accept an increased risk of injury, re-injury, or recurrent brain injury10 in order to maintain 

their employment. These facts make data from preseason games unreliable and misleading. 

 

It is also misleading to include post-season data. The data from the post-season includes only 12 teams 

and is played in a sudden death format, with the number of active players reduced each week as teams 

are eliminated. For both players and teams, the stakes are extremely high during post-season 

competition, and as a result only the most obvious concussions, resulting from the most egregious hits, 

are likely to be identified, recorded, and/or properly classified. The value of an NFL Player’s perceived 

“stock,” as well as an NFL team's intellectual property and operating profit, increases with each 

Lombardi Trophy, which is awarded at season end to the Super Bowl winner. While player monetary 

benefits of participating in the Super Bowl are nominal in comparison to their regular season contracts 

(USD$83,000, 10.7% of the median 2011 NFL salary,11 for a member of the winning team and 

USD$44,000, 5.7% of the median 2011 NFL salary,11 for a member of the losing team), most of these 

men have dreamt, trained, and performed their entire lives in the hope of being awarded a Super Bowl 

Ring. They are willing to make great personal sacrifices to take part. 

 

Finally, there is a data anomaly during the 17th and final week of the regular season. Teams failing to 

advance to the playoffs are not required to submit injury data, as they will no longer play a subsequent 

game, reflecting a dip in recorded concussions. Further, players may feel compelled to extenuate or 

conceal a concussion during the final game of the season. If a player’s season is finished, he still has the 
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entire off-season to fully recover. Reporting an injury in the final game may adversely impact his regard 

among coaches and subsequent job security for the upcoming season, as well as potential future 

employment with another team.12 Conversely, if his team has successfully advanced to the playoffs, 

neither he nor his team will find it compelling to record an injury that may compromise the player’s 

opportunity to participate in one of the United States’ premiere sporting events. 
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Methods 

A. Data Collection 

The data was compiled from numerous online sources that identify concussion injuries. The primary 

means of collection was via the NFL Official Injury Reports (NFLOIR). Supplementary data was 

collected by way of CBSSports.com Injury Reports (CBSSIR), the Twitter account @nflconcussions, 

through the application of Fink’s Rule, and from other various online news reporting agencies 

attached to or reporting on NFL teams. 

 

NFL Official Injury Reports: 

NFL Official Injury Reports (NFLOIR) are released weekly and updated throughout the season. 

Each NFL team submits to the league office a list of players identified with injuries that could 

potentially affect that player's participation or utility in the following week’s game. The report 

documents players by name, injury, and status, that is, probable (likely to play), questionable 

(50% chance of play), doubtful (25% chance of play), out (0% chance of play), and inactive (will 

not play).13 Often, only players who have sustained an injury severe enough to be unable to play 

are listed. If an injured player is declared fully recovered prior to the submission, the incident 

will go unrecorded. Players sustaining season-ending injuries are placed on Injured Reserve (IR), 

which also does not appear on a weekly update. Players placed on the IR list will have either 

sustained injuries that are deemed too severe to allow them to return to play within the current 

season or who are not sufficiently valuable to continue to occupy a roster slot during 

convalescence (there is an exception to this rule; the 2011 NFL Collective Bargaining Agreement 

allows one player per team placed on IR to return to the roster, subject to very specific 

restrictions). A player placed on IR does not count towards the total of the 53-man roster, thus 
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allowing another player to be contracted to take his place. In many cases, players sustaining 

multiple injuries will typically have only one injury documented on the NFLOIR. The most 

subjective limitation of this data source is the inexact nomenclature that is used when 

describing actual injuries and the gradation of their severity. For the purposes of this paper, 

terms such as “head,” “dizziness,” and “concussion” associated with an injury report were 

closely examined for inclusion in the dataset. Finally, it is important to state that some teams 

may elect not to disclose a player’s injury for competitive reasons or may misclassify and/or lie 

about the nature, origin, and severity of an injury in an effort to protect an impact player 

expected to participate in the next scheduled game. For example, certain teams facing defensive 

coordinators such as the disgraced Greg Williams, well known to have placed bounties14 on 

opposing players, may have found it in their players’ interest to conceal injuries. 

 

CBSSports.com Injury Reports: 

This online database is continuously updated with media and team reports of injuries sustained 

by NFL players. This database includes injuries that are not listed on the NFLOIR but are 

reported on during a game or practice. The CBSSIR also includes players who have been moved 

to the IR with specific injuries. While the exact methods used in the compilation of this data 

source are unknown, it is widely believed that data mining applications and CBS reporters are 

used to compile the data. 

 

Twitter Account @nflconcussions: 

This data source uses data mining techniques that include the re-tweeting of independent 

media and NFL team sources to identify injuries. This source was mainly used as a cross-
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reference for our original data. The limitation of this source was simply the inconsistent 

classification and/or premature classification of injuries. 

 

Fink’s Rule: 

When there is a diagnosed fracture of the face and jaw (excluding the nasal bone), the forces 

absorbed during the injury will have likely exceeded the threshold required to produce a 

concussive episode. This would indicate to an educated clinician that the player-patient should 

be evaluated for a concussion. The cases that met this threshold were included in the dataset 

(e.g., in 2008, Anquan Boldin’s facial bones were broken, and he was rendered unconscious in 

the end zone). 

 

Alternate definitions:  

When the terms “jaw injury,” “head contusion,” or “concussion-like symptoms” are present in 

an injury report, one should recognize that the head has experienced sufficient forces that 

require an assessment for concussion. Those cases that used alternate definitions were included 

in the dataset. 

 

B. Supplementary Sources for Data: 

 The list is wide and varied for data collection. It includes online, print, and other media sources 

capturing the occurrence of an injury. Normally, a given source was merely a “launching point” for 

the discovery of actual data. In some cases, the information was conveyed to us via confidential 

sources, which included, but are not limited to, NFL players, NFL team representatives, and team 

media embeds. 
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C. Definition of Injury: 

 For our purposes, any injury that was listed as “head” or “concussion” was automatically included 

for data. While the actual definition of concussion has varied and may vary from player to 

practitioner to researcher to layman, the best way to collect the data was to standardize these 

terms found in our data collection process. In cases where the report did not include one of the 

above terms for a specific player, but alternate sources indicated a likely concussive event, further 

examination was conducted. Information was collected from news outlets, and timelines were 

established from social media. Strong cases were made for inclusion based on these facts, and 

events were recorded regardless of if a player was “officially listed.” On the other hand, cases that 

were reported as “concussions” but did not meet the requirements of this collection team were 

excluded; however, this was a rare occurrence. In cases where no conclusive report or listing was 

available – for whatever reason – subjective analysis was used to include or exclude data. In specific 

cases where video footage documented a subject displaying telltale signs of concussion such as 

balance disturbance, loss of consciousness, or the Fencing Response,15 the case was included in the 

data. 
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Results: 

A. General Findings: 

 

Table 1: Gross Trend in Concussions Identified in the Regular Season NFL Population 

 

  Identified  Concussion/  Annual 2010 - NFL Regular Concussion/ Annual 2010 - 

 Year Concussions Game Δ 2012  Season16 Conc.  Game Δ 2012 

 2010 159 0.621   123 0.480   

 2011 171 0.668 7.55%  133 0.520 8.13%  

 2012 189 0.738 10.53% 18.87% 138 0.539 3.76% 12.20% 

 

The number of concussions recorded in the regular season has increased by more than 18% over the 

past three years, as a result of increased congressional scrutiny, player education,17 vigilance by team 

athletic trainers, commissioner fines, and constant media attention. In contrast to our findings, the NFL 

reported 0.679 concussions per game in 2010 and 0.594 concussions per game in 2011,3 a claimed 

reduction of more than 12%. 

 

In 2010, the NFL reported 0.058 more concussions per game than our reported rate of concussions. We 

suspect that this deviation is likely attributable to a willingness of teams to report injuries in preseason 

that would increase the total number of injuries recorded in the NFL dataset. Our dataset does not 

include the preseason games, where this higher injury rate would have been seen. Further, the 2011 

decline in concussion injuries recorded by the NFL is likely to have resulted, in part, from biased 
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reporting intended to demonstrate a positive impact of its policy changes addressing health and safety. 

Finally, due to the promotion of a more stringent concussion guideline18 in the 2011 season that forbade 

concussed players returning to play in the same game, it is likely that the number of misclassified 

injuries greatly increased, with alternative injury designations being chosen to expedite return to play 

and relieve the medical staff of either responsibility or accountability. 

 

No comparisons could be made for the 2012 season, as the NFL has not released its data. It has failed to 

offer any explanation for its decision not report its official regular season figures.  Nonetheless, as 

displayed in table 1, Markowitz reported that regular season official NFL concussion reports showed an 

increase of 12% during the period 2010 to 2012. 

 

Due to the nature of the NFL’s recording procedures, it is unlikely that an accurate number of 

concussions may ever be attained for the following reasons: 

 

1. Players fail to receive clear and consistent concussion education; 

2. Players fail to understand, identify, and/or report the signs and symptoms of their concussions;  

3. Players are unlikely to be fully capable of recognizing and reporting the signs of acute 

concussion accurately while still symptomatic;19 

4. The NFL only offers guidelines and suggested medical protocols20 that are unevenly applied and 

poorly monitored; 

5. Medical staff will continue to fail to identify or detect injuries;  
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6. Team medical staffs are encouraged to purposefully misclassify concussions to avoid compliance 

with league rules, in an effort to obtain a competitive advantage while also limiting team and 

league responsibility for future medical costs associated with injuries. 

7. Latent symptoms presenting in the days following a concussion can easily be confused with 

symptoms commonly exhibited after physical exhaustion and subconcussive exposure 

consistent with playing professional football, most notably fatigue, headache, and irritability. 

 

B. Comparison with 12 Years of Concussion Study Data: 

In '12 Years of NFL Concussion,' Casson et al. have taken steps to minimize the number of reported 

concussions in the NFL during the study’s reporting periods. This is evidenced by the manner in which 

the authors’ game numbers, and therefore the rate of concussions per game, are tallied. For the period 

2002-2007, it is stated that there were 3,990 team games in which 758 m-TBIs were recorded, giving a 

rate of just under 0.2 m-TBIs per game. This figure is well below the number of 0.621 per game we 

found for the 2010 season and the numbers recorded by USA Today in its report of the NFLISS data from 

later seasons.3 These discrepancies can be traced to Casson et al.’s method. They have, in essence 

counted every game twice, halving the number of concussions per game. As an example, a hypothetical 

week-two regular season game between the Pittsburgh Steelers and the Cleveland Browns is counted as 

both Steelers vs. Browns and Browns vs. Steelers, a total of two 'team games' rather than as one actual 

'game,' as it appears to everyone coaching, competing in the game, and viewing it on television. 

 



 
14

Table 2: Re-Cast Comparison – Data using methodology of USA Today and Comrie et al. 

Year 2002-2007 2010 2011 2012 

Games 1995 256 256 256 

Concussions 758 159 171 189 

Concussions/Game 0.381 0.621 0.668 0.738 

Compound Annual  

Growth Rates (Years)  17.80% (3) 15.15% (4)  14.21% (5) 

 

Table 2 - Recasts the data from ’12 Years’ for comparison with the method used by USA Today and this 

paper. The rate of concussions over the period 2002–2007 is double that which was presented in '12 

Years'. It is strongly felt by the authors of this paper that the methodology for counting games shown in 

Table 2 is superior to that of Casson et al., particularly as it makes no attempt to disguise the number of 

recorded concussions per game. 

 

Comparing our dataset to the NFL Injury Surveillance System (NFLISS) concussion data reported in ‘12 

Years of Concussion’ illustrates a five-year compounded annual growth rate of over 14% between 2007 

and 2012. It is highly unlikely that this rate of increase is a result of organic factors causing a higher 

number of actual (rather than recorded) concussions. Players’ physical characteristics have not 

materially changed over this time period, rule changes have sought to eliminate contact, and both the 

number and duration of games remain constant. In fact, between 2010 and 2011 the NFL reported a 

decline in concussions resulting from kickoffs, from 35 to 20 (a 43% decrease), due to rule changes 

intent on reducing the opportunity for contact on kickoffs from 80.1% in 2010 to 53.5% in 2011 (a 33% 

decline).21  The increase in concussion injury identification, as opposed to occurrence, may have resulted 

from the public promulgation of standardized concussion guidelines that had been recommended by the 
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NFLPA’s Mackey-White TBI Committee and implemented to a greater or lesser degree by the NFL 

Physicians Society.14 Additionally, the NFL has implemented its own novel programs such as the eye-in-

the-sky (an independent Certified Athletic Trainer [ATC] monitoring the field from a skybox, utilizing 

binoculars, video replay, and a direct phone line to team medical staff on the sideline) and empowered 

on-field officials with the ability to stop play and remove injured players suspected of impairment in 

order to capture concussive injuries that had been overlooked in the past. 

 

It should be noted that in emergency room settings the rate of accurate initial diagnosis of neurological 

injury only approaches a little over 60%.22 Concussive episodes, especially in a stadium atmosphere, can 

be and are often subtle. A stadium filled with tens of thousands of screaming fans is a less than ideal 

setting in which to conduct a comprehensive neurological evaluation and is arguably worse than most 

Emergency Departments, with noise levels reaching over 100dB23 in some instances. One would 

realistically expect that these harried initial diagnoses are less likely to produce accurate results. In fact, 

many players are returned to the field after one or two plays. This is insufficient time, between 30 

seconds and 4 minutes (with timeouts), to conduct a valid medical evaluation, as advocated by the NFL's 

own protocol.14 The protocol would require, under ideal conditions, between 10 to 12 minutes to be 

executed and interpreted. Regardless of the publicly promoted protocols and guidelines, a recently 

produced official NFL health video presented by Dr. Joseph Maroon, formerly of the disgraced NFL m-TBI 

Committee and current Pittsburgh Steelers’ Neurological Consultant, demonstrates a two-minute 

method of evaluating an impaired subject, which not only seems to violate both the intent and spirit of 

the directive24 but also calls into question the credibility of the neurosurgeon’s clinical expertise. The 

NFL medical staffs seem to exist in a world bereft of quality assurance, evidence-based protocols, or 

accountability. While mechanisms exist within the 2011 NFL Collective Bargaining Agreement to appeal 

medical issues,25, 27 the NFLPA's appeals have been summarily dismissed following perfunctory reviews.26 
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Specific Findings: 

Table 3: Brain Injury Reporting Trends between Starters and Back-up Players: 

 

 ––––––– By Percentage ––––––– ––––––––– By Number ––––––––– 

 2010 2011 2012 2010 2011 2012 

Starter 34.6% 54.4% 55.0% 55 93 104 

Backup 65.4% 45.6% 45.0% 104 78 85 

 100.0% 100.0% 100.0% 159 171 189 

 

 

Figure 1: Brain Injury Reporting Trends between Starters and Back-up Players Raw Data     
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Publicly available NFL official rosters were reviewed to determine whether a player identified with 

concussion was a Backup or a Starter. (As opposed to the rules governing sports like rugby or soccer, 

NFL rules permit near-continuous substitutions throughout a game.) The percentage of Backup players 

identified with concussions declined by over 20% between 2010 and 2012. In absolute terms, Backups 

identified with a concussion declined by 19 (an 18% decrease), although this was an incremental 

increase from 2011 to 2012 of 7 concussions. The decline might be explained as a result of a change in 

rules governing kickoffs between the 2010 and 2011 seasons. This phase of the kicking game is almost 

exclusively composed of Backups and is associated with high-speed collisions that were greatly reduced 

when the opportunity for contact significantly diminished, as the total number of kickoff returns 

plummeted to 53% in 2011 from 80.1% in the previous 2010 season.27 On the other hand, Starters 

reported a complementary increase in the percentage of reported concussions. In absolute terms, the 

number of concussions recorded by Starters increased from 55 to 104, an 89% increase that could be 

attributable to greater player awareness, increased/improved educational efforts, player-to-player 

intervention, media attention, and greater vigilance by team medical staffs. 
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Table 4:  Does Race Influence Concussion Identification?  

 

 Percentage of Total Concussions –––––– Raw Numbers  –––––– 

Race 2010 2011 2012 2010 2011 2012 

Caucasian 37.7% 31.6% 28.0% 60 54 53 

African-American 60.4% 66.1% 68.8% 96 113 130 

Polynesian/  

Pac. Islander/Hispanic 1.9% 2.3% 3.2% 3 4 6 

 100.0% 100.0% 100.0% 159 171 189 

 

Both the NFL and the NFLPA claim not to maintain race or ethnicity data for its players.  Nonetheless, 

approximately 69% of recent NFL rosters are comprised of African-American players, with Caucasians 

making up approximately 28% of the remaining player population and the balance represented by 

Polynesians/Pacific Islanders and Hispanic Americans.28 

 

Players identified with concussions had their photographs reviewed and were categorized by physical 

attributes and characteristics. While it is an inexact method, as numerous NFL players are of multiethnic 

and/or multiracial origin, the intention was to identify broad trends and report them accordingly. 

 

The number of recorded concussions in 2012 is roughly consistent with the racial composition of the 

league’s population. The percentage of Caucasian players identified with concussion declined from 

37.74% to 28.04% between 2010 and 2012. In absolute terms, concussions recorded for Caucasians 

declined by 7 (an 11.6% decrease). In the same period, the percentage of African-American players 
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identified with concussion increased from 60.38% to 68.78% of the total concussed population. In 

absolute terms, the number of concussions recorded for African Americans increased by 34 (a 37.4% 

increase). The percentage of Polynesian and Pacific Islanders/Hispanics identified with concussions 

increased from 1.89% to 3.17%. In absolute terms, the numbers recorded by Polynesian and Pacific 

Islanders/Hispanics increased from 3 to 6 (increase of 100% from a small base). 

 

The cause of the decline in recorded concussions associated with Caucasians is unclear and requires 

further investigation. The increase in recorded concussions associated with African Americans and 

Polynesian/Pacific Islanders cannot be solely explained by the introduction of new policies such as locker 

room posters, new medical guidelines, and programs such as the eye-in-the-sky. 

 

Rather, the following factors are more likely to have contributed to the increase in recorded concussion: 

1. The actions of locker room leaders29 such as Donald Driver of the Green Bay Packers, who 

compelled his superstar Quarterback, Aaron Rodgers, to sit out from a concussion until fully 

recovered;30 

2. Documentary film projects produced by recent standout NFL retirees Thomas Jones, Dorsey 

Levens, and Roman Phifer, which focused on player health; and31,32,33 

3. Constant media attention, notably ESPN’s Outside the Lines, producing reports focused of the 

subject of concussions and featuring former NFL greats such as Hall of Famers Lem Barney, 

Harry Carson, and Mike Ditka, among others. 

 

It is clear that all players, regardless of race, are beginning to recognize the true and serious nature of 

repetitive brain injury and are therefore feeling compelled to take an active role in advocating for better 

healthcare, not only for themselves but also for their peers. 
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Table 5: Does Player Position Influence Recorded Concussions? 

 

Defense 2010 Conc. Ros. Pop. 2011 Conc. Ros. Pop. 2012 Conc. Ros. Pop. 

DB 41 25.79% 19.17% 46 26.90% 18.71% 45 23.81% 18.50% 

DL 17 10.69% 16.65% 16 9.36% 15.20% 16 8.47% 15.18% 

LB 23 14.47% 13.77% 20 11.70% 13.67% 22 11.64% 14.15% 

 81 50.94% 49.59% 82 47.95% 47.58% 83 43.92% 47.83% 

 

Offense 

OL 15 9.43% 15.88% 24 14.04% 17.92% 26 13.76% 17.77% 

QB 11 6.92% 4.16% 7 4.09% 4.99% 8 4.23% 4.40% 

RB 10 6.29% 9.10% 16 9.36% 8.84% 19 10.05% 9.12% 

TE 14 8.81% 6.58% 20 11.70% 6.12% 23 12.17% 6.53% 

WR 28 17.61% 10.64% 22 12.87% 10.81% 30 15.87% 10.88% 

 78 49.06% 46.36% 89 52.05% 48.68% 106 56.08% 48.70% 

 

Kicking 

Kicker/ 

Punter/LS 0 0.00% 4.06% 0 0.00% 3.94% 0 0.00% 3.47% 

Total 159   171   189 

 

Key:  DB – Defensive Back OL - Offensive Line TE - Tight End 

 DL – Defensive Line QB - Quarterback  WR - Wide Receiver 

 LB – Linebacker  RB - Running Back  LS - Long Snapper 
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Note: For the uninitiated, a layman’s description of players’ positions can be found at NFL.com - 

http://www.nfl.com/rulebook/lineup  

 

The percentage of defensive players with recorded concussions has declined from approximately 51% in 

2010 to 44% in 2012. Interestingly, the number of concussions recorded by the defensive players in each 

of the three years has remained fairly constant; 81 in 2010, 82 in 2011, and 83 in 2012. Furthermore, 

each category of defensive players has recorded injuries with small variances. Defensive Backs show the 

highest number of recorded concussions by position, on either side of the ball, and this is the only 

category of defensive player exhibiting a rate of concussion proportionately greater than the number of 

roster slots this position represents. 

 

Offensive players present a more complex picture. The number of concussions recorded for offensive 

positions increased by 28, a 35% increase over the three years. Offensive Linemen, Running Backs, and 

Tight Ends showed a marked increase in recorded concussions between 2010 and 2012. Furthermore, 

the variability of recorded concussions between positions is far higher for players among offensive 

positions when compared to defensive players. The recorded numbers of concussions for Tight Ends, 

Wide Receivers, and Running Backs are proportionately greater than the number of roster spots each 

position represents. Of greater interest and immediate concern is the number of concussions recorded 

by Tight Ends. The number of concussions recorded by Tight Ends reached almost double the proportion 

of the number of roster slots represented by this position. 

 

The proportion of injuries to roster slots has its limitations as a means of measuring incidence.  While 

roster composition has evolved over decades to provide an appropriate level of depth that accounts for 

personnel utilization and expectation of injury, certain key positions have very low numbers of 
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substitutions relative to other positions, e.g., Quarterback. Markowitz34 recently published data that we 

have used to calculate incidence ratio by position (it should be noted that the number of player games in 

the denominator of the calculation did not include practices and therefore overstates the incidence 

ratios). 

 

Table 6: Incidence Ratio by Position: 

 

Position 2010 2011 2012 

Quarterback 1.98 1.18 1.46 

Tight End 1.1 1.59 1.95 

Wide Receiver 1.31 0.97 1.38 

Defensive Back 1.05 1.16 1.15 

Offensive Line 0.4 0.64 0.72 

Defensive Line 0.53 0.49 0.51 

Running Back 0.55 0.88 1.04 

Kicker/Punter 0.00 0.00 0.00 

Linebacker 0.76 0.65 0.72 

 

By this measure, it is clear that Quarterbacks are no longer the riskiest position on the field. The 

position’s decline in relative risk is likely to be the result of concerted long-term efforts to insulate the 

Quarterbacks from contact that would result in concussion. On the other hand, Tight End is currently the 

riskiest position on the field, and Wide Receivers are exhibiting comparable risk to Quarterbacks. 
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This result may appear surprising, but it has been suggested that the increase could be attributable to 

the current style of many NFL offenses. The Tight End has become relied upon as more of a downfield 

receiver than simply a run blocker who occasionally catches passes.  Furthermore, the Tight End and the 

Slot Receiver (a subtype of the receiver position who primarily runs routes across the middle of the field 

rather than along the sidelines) may be subject to an increased risk of exposure to concussion-producing 

incidents, due to the origin of departure and nature of the plays they make. 

 

It is important to evaluate the Tight End / Slot Receiver’s role and purpose based on various game 

situations. With each new possession, the team on offense is provided four opportunities, known as 

'downs,' to advance the ball ten yards and secure additional opportunities to advance the ball and/or 

score. Once the ball is advanced the requisite ten yards, a fresh set of 'downs' is awarded, and whether 

this advance occurs on the 1st, 2nd, 3rd, or 4th down is irrelevant. In specific circumstances, usually the 3rd 

down, with between 3 and 7 yards to go, the Tight End or Slot Receiver may be counted upon to catch 

the ball for short yardage over the middle of the field in order to maintain possession. Tight Ends and 

Slot Receivers often release downfield from the interior part of the field and are called upon to catch the 

ball in traffic rather than on the sideline of the field. The middle of the field is highly congested and 

makes them vulnerable to unanticipated blows delivered by the first defender and also to from 

secondary and tertiary blows delivered by defenders converging on the ball carrier from unanticipated 

directions.16   Since the Tight End / Slot Receiver receives contact from defenders outside his field of 

vision, he often does not have the opportunity to brace (load) his neck to protect his head and neck  He 

is often, in effect, a defenseless receiver vulnerable to multiple impacts and more severe rotational 

insults. 
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It must also be noted that both the Tight End and Slot Receivers are often called upon to cut off or seal 

the end line of scrimmage or block the most dangerous, that is, fastest and strongest, defenders at the 

point of attack. Undersized Slot Receivers are often mismatched and required to engage a much larger 

defender running downhill. The larger defensive lineman or linebacker will often anticipate the play and 

“blow-up” the blocker. In other words, the defensive player delivers a powerful hit upon the smaller 

offensive player. 

 

Finally, the Tight End / Slot Receivers’ exposure to numerous helmet-to-helmet impacts delivered 

throughout the game may leave them more vulnerable to acute concussion as the game progresses. The 

cumulative effects of these repeated and often unanticipated blows to the head may also leave them 

more vulnerable to acute concussions as the season progresses. 

 

We would be remiss in not discussing the rates of recorded concussions for Offensive Linemen.  

Numerous Offensive Linemen have been posthumously diagnosed with Chronic Traumatic 

Encephalopathy (CTE), including, but not limited to, Tom McHale,35 Justin Strzelczyk,36 Terry Long,37 and 

Mike Webster.38 Yet our figures suggest that these positions have lower recorded rates of concussion 

than all other positions save Kickers / Punters and Defensive Lineman. Starting Offensive Linemen’s 

exposure to brain trauma may be understated or, in fact, go unrecorded, as there is a high premium 

placed on durability, toughness, and the ability to operate as a cohesive unit (Tight Ends are often 

considered part of this unit). In other words, Offensive Linemen and their starting Tight End may forgo 

substitution when under duress, in order to maintain a unit’s high operational performance. In fact, the 

Center is a unique position that not only takes every offensive snap during a game but also takes the 

majority of repetitions in practice, thereby experiencing contact on nearly every offensive play. Special 

attention needs to be paid to Offensive Linemen, especially those who have had long tenures as Starters 
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on stable offensive lines, as their exposure is certainly greater than the recorded figures would suggest 

based on the number of roster spots represented or incidence ratios. On the other hand, Offensive 

Linemen may not record a high number of acute concussions; they may, in fact, be subject to cumulative 

and compounding brain damage resulting from years of subconcussive blows to the head that may 

explain the number of documented CTE cases. 

 

Neither Kickers nor Punters recorded any concussions between 2010 and 2012. 
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 Table 6: Does the Team one Plays for Influence the Likelihood of Concussion Reporting? 
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Does the Team Influence the Number of Recorded Concussions? 

 

There are an insufficient number of years of data to draw conclusions regarding the relative risk of 

playing for individual teams. On the other hand, the true number of concussions experienced is likely to 

be systemically under-reported among certain franchises. In that light, we offer the following 

observations: 

 

1. Both the Houston Texans and the Buffalo Bills have recorded concussions a full standard 

deviation below the rest of the league for three consecutive years. It is unclear how or why 

these two teams have recorded so few concussions, as the league’s teams and playing 

conditions are relatively homogenous. Neither team’s style of play would suggest that they 

would consistently experience fewer traumatic brain injuries than other teams in the league. Is 

the NFL concussion protocol, or the manner in which it is applied, subject to influence from the 

coaching staff or front office, who may not view concussion as a serious issue? Do these teams 

simply fail to record injuries that are taking place? It demands a serious investigation. 

Note: the Texans, along with the Cincinnati Bengals and the Tampa Bay Buccaneers, 

distinguished themselves by recording 0 concussions during a regular season during the period 

of investigation. 

2. On the other hand, both the Oakland Raiders and the Cleveland Browns have recorded 

concussions a full standard deviation above the rest of the teams in the league for three 

consecutive years. Again, they and the rest of the league’s teams are homogeneous, and their 

respective styles of play would not imply that they should experience consistently more 

concussions than other teams in the league. It is unclear what factors may play into the 

deviation from the rest of the league, but H. Rod Martin, the Oakland Raider Certified Athletic 
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Trainer, was named top trainer of the year39 by the Society of NFL Physicians in 2012. Do these 

teams adhere to more rigorous procedures or exercise more caution? Do these teams use 

different protocols or implement these protocols more conservatively? Ironically, the Cleveland 

Browns, who have consistently reported a large number of concussions, were the subject of 

intense criticism for failing to diagnose Quarterback Colt McCoy’s concussion resulting from a 

helmet-to-helmet blow that left him rigid, amnesic, and nauseated.40 McCoy was returned to 

the same game after only two plays on the sideline and took post-game interviews with both 

the room and television production lights dimmed. It is clear that even the most vigilant medical 

staffs miss some seemingly obvious cases in the face of the numerous distractions during NFL 

games.41 

 

Did Rule Changes Lead to a Reduction in Recorded Injuries? 

The League’s first initiative was to reduce the number of kick-off returns. At the start of each half and 

after a field goal or touchdown, possession is transferred by kicking the ball to the opposing team from a 

tee at a fixed point on the field. The NFL rules governing kick-offs are complex. In that light, one needs 

to understand the most common outcomes. If the kick lands out of bounds before the goal line, a 

penalty is assessed, and the ball is placed on the receiving team’s 35-yard line (this is a rare 

circumstance). If a kick lands in the end zone, it may be advanced up-field, or the returner catching the 

kick can take a knee for a touchback. In the event of a touchback, the ball is placed on the 20-yard line. If 

the ball passes across the plane of the end line, it is also placed on the 20-yard line. If the kick lands in 

front of the goal line, it can be received as a fair catch (the kicking team is forbidden from engaging the 

return man, who must catch the ball but cannot advance it), or the returner can advance the ball up 

field. Between the 2010 and 2011 seasons, the NFL moved the kickoff spot five yards closer to the 

receiving team from the 30 to 35 yard line of the kicking team's own half of the field. This meant that a 
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greater number of kickers were able to affect touchbacks, as now almost all kickers had the capacity to 

launch the ball into or through their opponent's end zone. As a result, there were an extremely high 

number of touchbacks, and 47% of all kick-offs went unreturned.3 

 

The rule change clearly illustrates that the NFL is willing to take steps to limit the players’ possible 

exposure to head trauma. On the other hand, the NFL seems to be implying that the best solution for 

reducing the relative risk of concussion in professional football is simply to eliminate contact or to 

greatly reduce the opportunity for high-speed collisions during games.  As opposed to focusing on 

limiting play, knowledgeable NFL players have suggested more intuitive solutions to reduce the number 

of concussions within the game. Recognizing that there is no easy fix when addressing the physical and 

violent nature of professional football, it would seem that eliminating certain dangerous blocking 

techniques could dramatically reduce the number and severity of concussions without compromising 

the integrity of the game. For example, penalizing blindside earhole blocks, i.e., initiating contact with 

the crown of the helmet to the side of a defenseless players’ helmet who is 1) covering a kick, 2) chasing 

down a ball carrier, 3) being cracked on the line of scrimmage, or 4) being “crack backed” (peeling back 

to “de-cleat” an unsuspecting defender in pursuit), could have dramatically reduced the number and 

severity of unnecessary and preventable concussions. Further, as evidenced by Jacoby Jones' electrifying 

record-setting 108-yard return in Super Bowl XLVII in 2013, the kicking game is an integral part of the 

NFL game and one of the most exciting aspects of any spectator sport. 

 

The NFL’s second initiative involved blows to a defenseless receiver. There is insufficient data to 

determine whether the Defenseless Receiver Rule had any positive effect on limiting the number of 

concussions. Limiting egregious blows to the head may have averted a catastrophic injury, but it remains 

unclear whether the number of concussions recorded by Wide Receivers and Defensive Backs resulted 
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in a statistically meaningful change between 2010 and 2012; starting from 69 concussions in 2010, the 

number of concussions recorded by Wide Receivers and Defensive Backs had risen to 75 by 2012, but 

the percentage of injuries suffered by these positions had declined from 43.4% to 39.8% of total injuries 

received by players in the NFL. 

 

It should be noted that both rules protecting Quarterbacks and defenseless receivers were adopted in 

2010 (tightened for Quarterbacks) and exhibited an immediate sharp drop in the rate of injuries in 2011. 

However, the rates of injury quickly bounced back for both positions in 2012.  This would be consistent 

with past patterns of behavior in the NFL, where rule changes were little more than an effort to provide 

the appearance of concern for health and safety, as opposed to materially improving the health and 

safety of the players. 

 



 
31

Misclassification of Injuries: 

The NFLISS database, as reported by Edgeworth Economics, concluded that the number of all recorded 

injuries increased by more than 40% between 2010 and 2011. The NFLISS database also reported that 

the number of all recorded injuries increased by more than 64% between 2009 and 2011, while the 

number of concussions marginally declined. It makes little sense that documented reports of 

concussions have stabilized, after the league was forced to be much more focused on detection, 

diagnosis, and proper management of concussions. 

 

Figure 2: Annual Number of Reported Injuries (NFLISS, 2011 from Edgeworth Economics): 

 

 

 

Instead, we believe some teams may be substituting injury classifications to avoid complying with new 

rules aimed at properly identifying and managing concussions. Certain teams have elected to engage in 

clever word play by describing brain injuries to the press using terms like "concussion-like symptoms," 

"whiplash," and “shaken up."42 More sophisticated medical staffs may have resorted to more creative 
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means to evade the rules, which significantly undermine the collaborative efforts43 between the NFLPA 

Mackey-White TBI Committee and NFL Head Neck and Spine Committee to promote the health and 

well-being of the players. Anecdotally, there seemed to have been a spike in the reports of both heat 

illnesses and stingers following the implementation of the new rules, with the apparent motivation 

being to avoid the recording of concussions. The authors made requests to the NFLPA to inspect and 

publish an analysis of NFLISS injury reports but were rejected by its legal department under the direction 

of Executive Director DeMaurice Smith. No explanation was given. The authors are highly confident the 

conjecture would be confirmed, if access were granted. 
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Discussion: 

NFL, NFLPA, NFL Team Physicians, NFL Certified Athletic Trainers, and NFL Players have made progress 

between 2010 and 2012. It is clear that education does work. The implementation of new policies such 

as the use of independent neurological consultants and the Eye-in-the-Sky program will result in more 

concussions being identified. Nonetheless, this effort must be sustained, as player turnover is high, with 

the average career lasting little more than four years.  Further, the recent case of the San Francisco 

49er’s Quarterback, Alex Smith, may cause certain Starters to conceal injuries for fear of losing their 

starting position or their job. Smith reported a concussion and was held off the field until his brain injury 

had completely resolved. While Smith’s conduct and the team’s management of his concussion is 

consistent with good medical practice, during his convalescence he was replaced by a younger 

Quarterback, Colin Kaepernick, and then demoted to a Backup. Finally, after the conclusion of the 

season, he was traded from a perennial contender, the San Francisco 49ers, to the lowly Kansas City 

Chiefs. It is clear to every player that seeking medical care and following appropriate protocols can and 

has resulted in adverse career outcomes. Finally, the NFL's business model and litigation strategy relies 

on minimizing the identification of brain injury and optimizing the exclusion of players qualifying for 

much-needed access to adequate medical care and proper treatment in an effort to avoid costs and 

maintain its marketing program geared towards parents and children. Therefore, there is little incentive 

to report injuries or treat those afflicted with neurological maladies, which have been thought to 

threaten the League's growth, increase its costs, and limit its profitability. 

  

The NFL must come to terms with the fact that Traumatic Brain Injury is a common occurrence in 

professional football. In all likelihood, the true number of concussions experienced by players has not 

materially increased in the last decade. In fact, given the changes in the rules, the true number of 
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concussions experienced has probably declined marginally. Nonetheless, there are clear indications that 

all concussions have not been reported and that the recorded data appears to be manipulated. There 

are also indications that rule changes may have encouraged less than ethical behavior on the part of 

team medical staffs. 

 

The NFL has also made a concerted effort to place the blame on players for failing to report concussions. 

Players are not doctors and are only qualified to be patients. It is unclear how a patient suffering from a 

brain injury could be reasonably expected to reliably recognize and report his symptoms, especially in 

light of the inconsistent information describing the nature of the injury. Years of conditioning have 

taught them to play through all types of pain and injury and treat them as an occupational requirement. 

In fact, these athletes are of such high standard that there is evidence that some veterans can maintain 

a starting position while in the early stages of permanent disability; the late Hall-of-Famer Mike Webster 

is a case in point. It may take an entire generation before players fully comprehend the serious nature of 

brain injury. Given the economic incentives included in the non-guaranteed NFL contracts signed by 

players, they may be making rational short-term economic decisions by playing through injury that may 

have permanent debilitating consequences. Reporting injuries can result in the loss of immediate 

employment but also the termination of a career. While progress has been made, it is clear that the NFL 

guidelines and protocols for the identification and treatment of brain injuries are far from standardized 

and are often applied on a whim, rather than in a concerted manner. This is especially concerning in the 

case of brain injury, where a careful multi-factorial examination is required to detect subtle injuries.44 

The limitations of self-reporting have been well examined.45 It is of great concern that team physicians 

seem comfortable abrogating their clinical and ethical obligations to avoid taking responsibility for 

providing appropriate medical care for their patients. 
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On balance, better identification and more complete data should imply better treatment and better 

outcomes. Therefore, the league should become more transparent, as it will benefit the owners, players, 

league, and game of football. 

  

One cannot manage what one cannot measure.  Appropriate, comprehensive, and unbiased scientific 

analysis is necessary, if not critical, to remedy the current situation. 

 

Factors influencing concussion reporting, which are worthy of further examination: 

The following factors influencing concussion reporting are worthy of examination: 

1. There is a lack of evidenced-based protocols, quality assurance, and transparency for injury 

classification, recordation, and interpretation. 

2. Some NFL Physicians are intransigent and clearly remain out-of-date regarding the scientific 

consensus regarding mild-traumatic brain injury, yet they are allowed to continue to care for 

patients;  

3. There are no penalties for teams that fail to properly classify and record injuries. 

4. The majority of NFL teams’ medical staffs are provided through sponsored medical agreements 

that compromise the independence of opinions offered, as these might offend their highly-

valued marketing partners; and 

5. Injuries with latent symptoms are consistent with many of the symptoms commonly 

experienced by players on the Mondays, Tuesdays, and now Fridays, directly following a game. 
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Conclusions: 

The NFL and NFLPA should be commended for having made enormous strides in publicly communicating 

the serious nature of mild-traumatic brain injury in the past few years. Further, there has been a nearly 

uninterrupted stream of media coverage surrounding the topic. The number of concussions recorded by 

the NFL increased during the period of this study; however, it is unlikely this result is approaching the 

true value. In fact, it may not approach a stable level for many years. 

 

It is possible, though difficult to prove, that the true prevalence of concussions at the professional level 

may have, in fact, plateaued and could begin a gradual decline in the next decade or so. Systematic 

programs implemented to better identify and treat brain injury as a serious health issue, as well as a 

marked reduction in contact during practice, should reduce total brain trauma. Nonetheless, it may take 

a full generation before medical staffs, coaches, management, and players divorce themselves from a 

culture that does not fully understand or account for the serious nature of the insult. The dinosaurs 

must become extinct. 

 

A. Qualification: 

 The results should only be viewed as relevant to NFL football. There is insufficient data to make any 

inferences regarding the risks and recordation of concussion at the amateur level. 

  

Further, these data offer little guidance to the incidence of concussion by position of past players, as 

play, player physical attributes, game rules, player skills, and medical protocols have changed 

radically and nearly continuously over the nine decades of professional American Football. 
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