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Abstract
BACKGROUND 
Anterior cruciate ligament (ACL) injuries represent detrimental injuries in the 
National Football League (NFL). A significant portion of these injuries often occur 
in preseason exhibitions. The Coronavirus disease 2019 pandemic presented a 
unique disruption to preseason NFL football with the cancelation of all preseason 
games.

AIM 
To compare the incidence of ACL tears through the first eight weeks of the NFL 
season in 2020 to the mean incidence over the previous 5 seasons (2015-2019) and 
determine if there was any change in incidence with the elimination of the 
preseason.

METHODS 
NFL players who suffered ACL tears during the preseason and first eight weeks 
of the NFL season from 2015-2020 were identified. The number of ACL injuries for 
the 2015-2019 seasons was compared to the 2020 season for four different 
timeframes. For each analysis, the cumulative number of ACL injuries to that time 
point was used to calculate the percent difference for descriptive analysis. 
Additionally, the number of teams with at least one player suffering an ACL tear 
were identified and compared using Chi-Squared testing. Finally, a cumulative 
relative risk was calculated for each week played.

RESULTS 
There were 14 ACL tears through the first four games of the 2020 season, a 118.8% 
(14 vs 6.4) increase in comparison to the 5-year average over the first 4 regular 
season weeks of 2015-2019. However, when accounting for injuries occurring 
during the preseason from 2015-2019, there were 18.6% (14 vs 17.2) fewer total 
ACL injuries through regular season week 4 with no significant difference in 
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percentage of teams impacted when these preseason injuries were accounted for P 
= 0.394. Results were similar (19 vs 17.2) over 8 total games played (whether 
regular season or preseason), and over 8 regular season games (P = 0.196, P = 
0.600).

CONCLUSION 
The elimination of the NFL preseason resulted in a higher rate of injuries during 
the first 4 games of the regular season. However, these increases are offset by the 
injuries typically sustained during the preseason. This suggests there may be 
front-loading of injuries over the course of an NFL season, such that players may 
be more prone to injury when the intensity of play suddenly increases, whether in 
the preseason or regular season.

Key Words: Anterior cruciate ligament; National football league; Player safety; Ligamen-
tous injury; Preseason; COVID-19

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The coronavirus disease 2019 pandemic presented a unique disruption to 
preseason National Football League (NFL) football with the cancelation of all 
preseason games. This study compared the incidence of anterior cruciate ligament 
(ACL) tears through the first eight weeks of the NFL season in 2020 to the mean 
incidence over the previous 5 seasons and found that there was indeed an increase in 
ACL tears through the first four games of the 2020 season with no significant 
difference when accounting for the preseason. This suggests that there may be front-
loading of injuries over the course of an NFL season. In summary, this study suggests 
that if preseason games are eliminated, players can expect similar rates of ACL tears 
overall when compared to conventional seasons, but with more ACL tears in the first 
four weeks of the regular season.

Citation: Patetta M, Mayo B, Martini OZ, Sullivan B, Onsen L, Hutchinson M. Preseason 
elimination impact on anterior cruciate ligament injury in the National Football League. World 
J Orthop 2021; 12(11): 833-841
URL: https://www.wjgnet.com/2218-5836/full/v12/i11/833.htm
DOI: https://dx.doi.org/10.5312/wjo.v12.i11.833

INTRODUCTION
Anterior cruciate ligament (ACL) injuries are among the most common knee injuries in 
American football players, and their incidence increases with increased level of 
competition. In one survey, 14.2% of retired National Football League (NFL) players 
reported a history of ACL injury[1]. Because of the high incidence of ACL injuries and 
their potential to end players’ seasons or careers, extensive research has been 
conducted to identify risk factors that may contribute to ACL injury and modifications 
to improve player safety. One of these modifiable risk factors may be preseason 
training.

Over the last decade, NFL and National Football League Players Association have 
disputed the importance and number of preseason games necessary before the NFL 
season. Since 1978, NFL teams participated in a 4-game stretch of weekly exhibition 
games to prepare for the upcoming season. However, in 2020 the coronavirus disease 
2019 (COVID-19) pandemic presented a unique disruption to this sequence, with all 
preseason games cancelled prior to the beginning of the season.

ACL tears are catastrophic and common injuries in football, with athletes estimated 
to have a ten times higher risk of rupture in participation when compared to other 
sports[2]. A recent systematic review reported the overall return to play rate in NFL 
athletes after an ACL tear at only 67.2%, with significant variability depending on the 
position and experience of the athlete[3-5]. Additionally, of players able to return, the 
financial impact of these injuries on player earning potentials is well documented, 
with salary losses of roughly $2 million per year after injury[6].

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
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The purpose of this study was to compare the incidence of ACL tears through the 
first eight games played of the NFL season in 2020 to the mean incidence over the 
previous 5 seasons (2015-2019) and determine if there was any change in incidence 
with the elimination of the preseason.

MATERIALS AND METHODS
NFL players who suffered ACL tears during preseason games and first eight regular 
season games played of the NFL season for the years 2015-2020 were identified and 
confirmed using reports from official NFL team websites. Only injuries occurring 
during regular and preseason games were included. Injuries occurring in organized 
team activities, practices, or individual training sessions were not included in the 
analysis, as regimens and activities of individual players and teams inherently vary 
considerably. The five-year total and yearly mean number of ACL injuries were 
calculated for the 2015-2019 seasons and compared to the 2020 season for four different 
timeframes.

First, the first four regular season games of the 2020 season were compared to the 
first four regular season games of 2015-2019 season, excluding any preseason injuries. 
Second, the first four regular season games for the 2020 season were compared to first 
four regular season games played of the 2015-2019 season, including injuries sustained 
in the four preseason games accrued in 2015-219. Third, the first 8 regular season 
games played for the 2020 season were compared to the first eighth regular season 
games played of the 2015-2019 season, including injuries sustained in the four 
preseason games. Lastly, the cumulative number of injuries through 8 wk of any 
gameplay were compared, and a relative risk was calculated for player injuries per 
game played by each week. In other words, the first 4 preseason games of 2015-2019 
were analyzed in combination with the first 4 games of their respective regular seasons 
and compared to the first 8 regular season games of 2020.

For each analysis, the cumulative number of ACL injuries to that time point was 
used to calculate the percent difference for a descriptive analysis. Additionally, the 
number of teams with at least one player suffering an ACL tear were identified and 
compared using Chi-Squared testing. All collected data was then analyzed using IBM 
SPSS Statistics Version 25 (Armonk, NY, United States). P values < 0.05 were 
considered statistically significant.

RESULTS
Comparison of first four regular season games 
There was a total of 14 ACL tears through the first four games of the 2020 season, a 
118.8% increase in comparison to the 5-year average over the first 4 wk of the 2015-
2019 seasons (Table 1 and Figure 1A). More teams (11) were impacted with an ACL 
tear in 2020 during the first 4 wk of the season than any season from 2015-2019. Chi 
squared testing demonstrated a significant difference in rates of teams impacted 
(Table 1; P = 0.039) in 2020 compared to 2015-2019.

Comparison through the first four regular season games, including preseason 
When accounting for injuries occurring during the preseason from 2015-2019, there 
were 18.6% fewer total ACL injuries through regular season week 4 (Table 1 and 
Figure 1B). There was no significant difference in percentage of teams impacted when 
these preseason injuries were accounted for (Table 1; P = 0.394).

Comparison through the first eight regular season games, including preseason 
Repeat analysis through 8 wk comparing the 2020 season to the 2015-2019 averages 
including the preseason demonstrated similar results to week 4 analysis, with overall 
tears down 16.7% with no significant difference in the number of teams affected 
(Table 1; P = 0.196).

Comparison of the first eight games played
When comparing an equivalent number of games, regardless of regular or preseason 
designation, there was a 10.5% increase in ACL tear occurrence in the 2020 season 
(Table 1 and Figure 1C), but no significant difference in the number of teams impacted 
(Table 1; P = 0.600), or injury rate at any timepoint through eight weeks (Table 2).
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Table 1 Cumulative anterior cruciate ligament tear count

Season Total ACL tears Percent difference Teams impacted P value1

Through four regular season games, excluding preseason

2020 14 +118.8% 11 0.039

2015-2019 average 6.4 5.8

Through four regular season games, including preseason injuries

2020 14 -18.6% 11 0.394

2015-2019 average 17.2 13.6

Through eight regular season games, including preseason injuries

2020 19 -16.7% 12 0.196

2015-2019 average 22.8 16.0

Through eight games played, regular or preseason

2020 19 +10.5% 12 0.600

2015-2019 average 17.2 13.6

1P value calculated using Chi-squared analysis. Bold indicated statistical significance.
ACL: Anterior cruciate ligament.

Table 2 Week by week comparison of cumulative anterior cruciate ligament tear rate for the first 8 games played

Year Total injuries Total games Rate RR 95%CI P value

Game 1 2020 3 16 0.188 1.071 0.348-3.302 0.904

2015-2019 14 80 0.175

Game 2 2020 10 32 0.313 1.724 0.937-3.174 0.08

2015-2019 29 160 0.181

Game 3 2020 13 48 0.271 1.477 0.865-2.524 0.153

2015-2019 44 240 0.183

Game 4 2020 14 63 0.222 1.317 0.781-2.22 0.301

2015-2019 54 320 0.169

Game 5 2020 15 77 0.195 1.237 0.745-2.055 0.412

2015-2019 63 400 0.158

Game 6 2020 17 91 0.187 1.338 0.826-2.169 0.237

2015-2019 67 480 0.140

Game 7 2020 19 105 0.181 1.333 0.844-2.107 0.218

2015-2019 76 560 0.136

Game 8 2020 19 119 0.160 1.181 0.748-1.864 0.476

2015-2019 86 636 0.135

RR: Relative risk; CI: Confidence interval.

DISCUSSION
The results of this study demonstrate that without participation in preseason games, 
NFL players sustain ACL injuries at a higher rate during the early portion of the 
regular season. However, when accounting for injuries sustained in preseason, the 
differences quickly equilibrate and there is no difference in the total number of ACL 
injuries, or the ACL injuries per game played. Additionally, the injury rate per game 
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Figure 1 Cumulative plot comparing the number of anterior cruciate ligament tears. A: In the first four regular season (RS) games of the 2020 
season to the 2015-2019 RS; B: In the 2020 season to the 2015-2019 average for the preseason (PS) and first 8 wk of the RS. C: In the 2020 season to the 2015-
2019 average over the first 8 games played (PS or RS) in each group. Error bars designate the CI above and below the mean. ACL: Anterior cruciate ligament; RS: 
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Regular season; PS: Preseason.

played is not statistically different between seasons with and without a preseason.
Recent studies of rugby, Australian rules football, and European soccer teams 

showed that increased participation in preseason training sessions was associated with 
a lower in-season injury burden[7-9]. One study of European soccer teams found that 
every 10 additional preseason training sessions that team members participated in was 
associated with significantly fewer in-season layoff days due to injury and sig-
nificantly fewer severe in-season injuries[9]. This highlights the potential benefits of 
increased preseason training in reducing in-season injury burden. With no preseason 
games in the 2020 season, NFL players participated in less preseason training. This 
was associated with an increased risk of injury during their early regular season games 
compared to a traditional year. However, when comparing the first games played of 
the 2020 season vs the preseason games in prior seasons, there is no significant 
difference in total number of injuries or injury rate.

The above information suggests that the elimination of preseason and pre-season 
training would increase the incidence of ACL injury, which is consistent with the 
results of our study. Additionally, some studies suggest that targeted training and 
warm-up exercises can reduce the incidence and risk of ACL injuries[10,11]. One study 
of American National Collegiate Athletic Association soccer by Silvers-Granelli et al
[10] demonstrated that the FIFA 11+ injury prevention program, a 15-20 min dynamic 
warm-up program performed before training and games, resulted in a 4.25-fold 
reduction in the likelihood of ACL injury. This highlights the importance of warm-up 
training directly before vigorous training or exercise. Currently, the NFL does not have 
a standardized warm-up program, and there have been little to no studies on the 
impact of warm-up training in the NFL. Thus, the implementation of a similar 
program into NFL preseason training, regular season training, and NFL games should 
be explored in future studies, as it may help reduce the incidence of ACL injury.

Another study by Li et al[12] investigated the relationship between soft tissue injury 
and training load in American football. Player training load was measured using 
wearable global position system devices outfitted to record acceleration in various 
axes. They found that a sudden increase in training load was associated with more soft 
tissue injuries, including ankle ligamentous injury, knee ligamentous injury, hamstring 
strain and other muscle strain. They concluded that soft tissue injuries during the 
regular season occurred most often during weeks with increased training loads, as 
compared to the training load over the month prior to injury[12]. These findings are 
consistent with the results demonstrated in our study, as a large workload increase in 
2020 relative to limited offseason participation may have predisposed NFL athletes to 
early-season injury. The results of our study show a significant increase in the number 
of teams with ACL tears in the first four weeks of the 2020 season, as compared to the 
average number of teams with ACL tears from the first four regular season weeks of 
the 2015 through 2019 seasons (Table 2). Seeing as regular season games are often 
played with greater intensity due to the increased level of competition[12], it is likely 
that NFL players in the first four weeks of the 2020 season experienced increased 
physical demands, or in the words of Li et al[12], “training loads”, as compared to the 
weeks leading up to the regular season since there were no preseason games. This 
sudden increase in physical demand may contribute to the increased ACL tears in the 
first four weeks of the 2020 regular season in comparison to the recent historic average.

However, it is notable that when including ACL injuries from the preseason and the 
first four weeks of the regular season in 2015 to 2019 in comparison to injuries in the 
first four weeks of the 2020 season, there was no significant increase in teams impacted 
by ACL injury through the first four or eight regular season games of the season. Thus, 
this higher susceptibility to ACL injury due to increased training demand may simply 
occur in the preseason instead of the regular season historically. In fact, when 
including preseason games, descriptive reports in this study demonstrated an 18.6% 
decrease in ACL injuries in the first four weeks of the 2020 season in comparison to 
2015-2019 and a 16.7% decrease through the first eight weeks. Results remained 
inconclusive when looking at injury incidence over an equivalent timespan, with a 
10.5% increase in 2020 ACL tear frequency compared to the running average of the 
preceding 5 NFL seasons with no significant difference in the number of teams 
impacted. This highlights that there may be front-loading of injuries, such that players 
may be more prone to injury when the intensity of play suddenly increases, whether 
that is in the preseason or regular season. This is further supported in our chronologic 
analysis, which demonstrated no change in the relative risk at any timepoint in the 
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first 8 games of NFL play, regardless of if they were preseason or regular season 
games. Thus, players are likely at increased risk of injury when they engage in full 
contact play, whether it is in the preseason or regular season. Steiner et al[13] found 
that full contact preseason practice and scrimmages correlated with a significant 
increase in practice injuries among college football players, as compared to non-
contact practice. This was true of in-season full contact practices and scrimmages as 
well. This is substantiated by the fact that the majority of ACL injuries in American 
football are from contact[1].

The major limitation of the current study is that it is observational and retrospective. 
While this data shows an interesting association between the number of ACL injuries, 
as well as number of teams with ACL injuries with and without a preseason, we 
cannot draw conclusions on the causative effect of a preseason since many factors 
affect a player’s risk for ACL injury. These include external factors, such as playing 
surface and cleat design, as well as internal factors, such as previous injury, age, body 
composition, knee alignment, intercondylar notch width, muscle flexibility, foot 
biomechanics, and movement patterns[14-17]. This study also did not account for 
injuries that occurred during practices, off-season training, and organized team 
activities, though these occur at much lower rates than in-game injuries. Additionally, 
we only have one season of data in which no preseason games were played. Finally, 
there are additional variables that complicate the 2020 season, including multiple 
players opting out of the season entirely, other players missing time due to COVID-19 
protocols, and game scheduling delays as a result of COVID-19.

CONCLUSION
While the COVID-19 pandemic is first and foremost a calamity, it has provided a 
unique opportunity to examine the rates of ACL injuries in the NFL with a complete 
elimination of the preseason. The results of this study suggest that if preseason games 
are eliminated, players can expect similar rates of ACL tears overall when compared to 
conventional seasons, but with more ACL tears in the first four weeks of the regular 
season.

ARTICLE HIGHLIGHTS
Research background
In 2020, the National Football League (NFL) preseason was eliminated due to the 
coronavirus disease 2019 pandemic. The purpose of this study was to determine if this 
unique elimination of the preseason resulted in a change in incidence of anterior 
cruciate ligament (ACL) tears.

Research motivation
Prior to the pandemic, there had been many discussions regarding the need of the NFL 
preseason, with the main concern being player safety. Our goal was to obtain relevant 
data on the impact of the preseason on ACL injuries that can be used for future 
discussions around that topic.

Research objectives
The main objective of this study was to compare the incidence of ACL tears through 
the first eight weeks of the 2020 NFL season to the mean incidence over the previous 5 
seasons (2015-2019) and determine if there was any change in incidence in 2020. 
Though this objective was realized, this data can be strengthened if future studies are 
performed for a greater number of NFL seasons, as we were only able to obtain 5 years 
of data for this study.

Research methods
NFL players who sustained ACL tears during the preseason and first eight weeks of 
the NFL season from 2015-2020 were identified using online publicly available data. 
The number of ACL injuries for the 2015-2019 seasons was compared to the 2020 
season.
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Research results
A 118.8% increase in ACL tears was noted through the first four games of the 2020 
season in comparison to the previous 5-year average over the first four regular season 
weeks of 2015-2019. However, when accounting for injuries occurring during the 
preseason from 2015-2019, there were 18.6% fewer ACL injuries through regular 
season week 4.

Research conclusions
There may be front-loading of injuries over the course of an NFL season, such that 
players may be more prone to injury when the intensity of play suddenly increases, 
whether in the preseason or regular season. This study also suggests that although the 
elimination of the preseason results in similar rates of ACL tears overall, it is 
correlated with increased ACL tears in the first four weeks of the regular season.

Research perspectives
Future research should be performed comparing the 2020 NFL season with a greater 
number of NFL seasons, as further data is needed to obtain more definitive results. 
Additionally, warm-up training has not been studied extensively in American football 
and is certainly a topic that should be studied for ACL injury prevention.
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