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ABSTRACT 
American professional football has one of the highest rates of sport injury. Despite this high 
rate of injuries, little is known on injury occurrence from unconventional game schedules or 
shortened rest periods. To determine whether time between games in the National Football 
League was associated with injury occurrence, time missed, body part injured, and player 
position, we examined injuries and game schedules from 32 NFL teams from 2012-2016. 
Data was collected from online resources and summarized by regular-season weeks and 
quarters. Time between games was classified as short: <7 days, regular: 7 days, or long: >9 
days. Chi-square determined significance and true relationships between variables. 
Secondary analyses were performed to assess time between games and anatomical location, 
player position, and time missed. A total of 4,228 injuries were observed over 5 seasons. 
Longer rest periods between games resulted in a higher frequency of injuries in the second 
and third quarters of the season, but fewer injuries at the beginning and end. Shorter rest 
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periods and regular game schedules did not show a difference in injury occurrence. There 
was no difference in injury occurrence when analyzing rest between games and player 
position, anatomical body region, or amount of time missed by players. 

Key Terms: epidemiology, game schedules, injury, national football league 

Clinical Relevance: Game schedules, measured by time between games, affected injury 
occurrence. This may help teams plan game schedules to reduce the risk of athlete injury 
and cost to the player and organization. 

What is known about the subject: American football has one of the highest rates of injury 
among sports. Unconventional game schedules have been proposed as a risk factor for 
injuries in these athletes. 

What this study adds to existing knowledge: Game schedules, measured by time between 
games, affected injury occurrence. Longer rest periods between games resulted in fewer 
injuries in the 1st and 4th quarters of the season and more injuries in the 2nd and 3rd quarters 
of the season. Shorter rest periods and regular game schedules did not show higher injury 
occurrences. Rest periods between games did not affect player position, anatomical region 
injured, or amount of time missed by players. This may be helpful for teams when planning 
game schedules to reduce the risk of athlete injury and cost to the player and organization. 

INTRODUCTION 
Among sports, football has one of the highest injury rates.1–3 Players in the National 
Football League (NFL) often sustain significant injuries during games. These impact the 
length of their career,4 the outcome of their performance, and the overall success of the 
team.5 For example, anterior cruciate ligament (ACL) injuries are common in the NFL and 
result in an inability to play the remainder of the season and entail a long rehabilitation.6 
Interestingly, players who have ACL injuries in the NFL earn ~$2M less in the 4 years 
following the injury, and 21-37% of NFL players who injured their ACL do not return to 
play (RTP) another game.7 In addition, Achilles tendon ruptures are a growing trend in 
football with an average recovery time of 375 days.2,8 American football has also been 
associated with one of the highest incidences of traumatic brain injury of all sports with 
concussions being one of the most frequent injuries occurring, leading to expensive league 
rule and policy changes.9  

With high injury rates, research has examined risk factors for injuries in the NFL.10,11 
Proposed risk factors include time in season, altitude, temperature, time zone, distance 
traveled to game, playing surface, and fatigue.10,11 Along with playing one game per week, 
NFL athletes practice up to 5 days a week.5 Jet lag from travel along with increased amounts 
of exercise can lead to central nervous system fatigue, which may affect player performance, 
and increase risk of sustaining injuries during a game.12 Dependent on the day of the week 
of a scheduled game, the player may be more fatigued from lack of adequate rest and 
recovery from a prior game.2 Additionally, NFL players can be deconditioned, resulting in 
overtraining, leading to injuries in the season.12 

In 2006, modified game schedules were introduced in the NFL, beginning with the addition 
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of Thursday night football games. Schedules were again altered in 2008 with elimination of 
many Saturday night games.13 A concern was that unconventional game schedules, or 
shorter time between games, could lead to increased injury risk in athletes.14,15 Most games 
are played on Sunday with a smaller number of games on weekdays. Little is known on the 
effect of shortened rest periods due to playing on a weekday rather than on Sunday. To our 
knowledge, few studies have attempted to look at this.14,16 Perez et al. investigated the effect 
of time between games on in-game injury rates in the NFL and found short rest periods 
between games were not associated with increased injury rates. Quarterbacks were the only 
position with more injuries with shortened rest periods between games, however this finding 
was not significant and was underpowered.14 They concluded future research correlating rest 
and quarterback injury and possible causal effects of rest time on injury are warranted. Their 
study only looked at in-game injury rates, which could have led to underreported injuries 
from not taking practices or less severe injuries (not resulting in stoppage of play) into 
account. Lawrence et al. also examined the effect of time between games on injury rates, 
utilizing publicly available injury reports and found no correlation between injury risk and 
time in season; however, this was only over two player seasons.16 They utilized publicly 
available injury reports, not official NFL gamebooks. Unconventional schedules may create 
challenges for teams and players with shorter recovery times, decreased preparedness, and 
condensed travel schedules, possibly affecting their health, performance, and injury 
occurrence. Game schedules are a concern in other sports as well. The interval between 
games is associated with injury risk in other sports such as professional soccer, professional 
field hockey, and within the National Basketball Association (NBA).15,17,18 Despite several 
studies documenting the prevalence of specific injury types in the NFL,19 there is more 
evidence needed documenting the effect of rest between games and injury occurrence, as 
well as patterns of injury. This information could provide insight into the influence of future 
interventions for NFL injury prevention and game schedule planning.20 

The primary aim of this study was to determine if unconventional game schedules, measured 
by time between games, were associated with injury occurrence, time missed, body part 
injured, and player position in the NFL. It was hypothesized that less rest time between 
games would increase injury occurrence. 

METHODS 
A thorough online review was conducted by two co-authors to document NFL injuries 
during the 2012-2013 to 2016-2017 seasons. The online information consisted of player 
news and team injury reports from a variety of sources that included Pro Football Reference 
(PFR), Rotoworld.com, NFL.com, ESPN.com, SBNation.com, and SI.com as well as each 
team’s local sports blogs. Injury occurrence was defined as requiring physician referral, 
advanced imaging, missed practice or game, or if emergency care was provided. Injury 
information was supplemented by searches on Google.com with search terms incorporating 
player name, team, and year of injury. Weekly injury reports and team injury reserve lists 
were utilized to identify players who sustained injuries. Injuries were confirmed by 
monitoring official injury report sites that use the information from weekly injury reports 
from NFL teams, following previously published methods.21 No institutional review board 
approval was needed, as the data is publicly available. 
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Each team’s schedule information was gathered through PFR and the official team websites. 
Annual team schedules and location of each game were recorded to determine the home 
team and the day of the week a game was played. Through the online search and reports, 
additional player-specific details including team, position, and date of injury were gathered. 
Player position groups were defined as offensive linemen, defensive lineman, quarterbacks, 
offensive backs (running backs and full backs), wide receivers, tight ends, defensive backs, 
linebackers, and special teams (kickers, long-snappers, punters, and special teams).22,23 The 
games recorded consisted of the NFL regular season (16 games and 1 bye week for each 
team, played during a 17-week stretch). 

The date was recorded for each injury. Because of the lack of regular interval rest before 
other games and because players would have had to suffer their injury from either the 
previous season, offseason, training camp (including practices and preseason games), or 
during the limited practices leading up to the opening game, exclusion criteria included 
injuries sustained during week 1. Injuries sustained outside of football activities were 
eliminated and removed from the data set. Descriptive statistics looking at the actual time 
between the game in which there was an injury, and the date of the previous game (days 
between games) was calculated. Further analysis characterizing the injuries by actual days 
between games, (classified as short: <7 days, regular: 7 days, or long: >9 days), time in the 
season, (broken up by both regular-season weeks and quarters of the season), and player 
position details were calculated. Anatomical location of injury was broken down 
categorically as head, core, upper or lower extremity, and undisclosed injuries. Amount of 
time missed by players was grouped as 0-2 weeks, 3-4 weeks, 1-2 months, >2 months. 

Statistical analyses performed include chi-square to determine significance between all 
variables. Post hoc chi-square was used to determine true relationship between variables. 
Chi-square cut offs for statistical significance utilizing degrees of freedom were determined 
in accordance with Schield et al.24 All calculations were performed in JMP 14 Pro 
(Statistical Analysis System, Cary, NC). Significance was set a priori at α <0.05. 

RESULTS 
There were a total of 4,228 injuries observed from the 32 NFL teams across the 5 player 
seasons. There were 1,131 injuries in the first, 972 in the second, 946 in the third, and 1,179 
in the fourth quarter of the season, with a median of 255 injuries per week. Game schedules 
in the NFL, measured by time between games, did effect injury occurrence. To determine 
effects of time off between games on injury occurrence, a chi-square test was conducted 
with quarter of season by game day injury as categorized by short rest: <7 days, regular: 7 
days, or long rest: >9 days. There was a statistically significant higher frequency of injuries 
in the second (χ2=19.321, p<0.05) and third quarters of the season (χ2=57.475; p<0.05) when 
there was a longer rest period (>9 days) between games (Table 1). Longer rest periods were 
associated with higher injuries mid-season; but statistically significantly fewer injuries at the 
beginning (χ2=28.87, p<0.05) and end (χ2=37.731, p<0.05) of the season (p<0.001; Table 
1). Shorter rest periods and regular game schedules did not show a statistically significant 
difference in injury occurrence when analyzed by quarter of the season (p<0.001). When 
broken down by game week (1-16), there was no significant difference in injury occurrence 
regardless of short, regular, or long periods between games (p<0.001; Table 2). 
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TABLE 1. Number of Injuries by Days between Games in each Quarter of the Season during    
the 2012-2016 National Football League Regular Season 

 

 

Days between games 
<7 Days 7 Days >9 Days Total 

1           # Injuries 

             Expected 

Cell χ2 

 

111 

126. 4 

1.9 

701 

624.6 

9.3 

68 

129.0 

28.9 † ↓ 

880 

2           # Injuries 

             Expected 

Cell χ2 

 

134 

139.6 

0.2 

643 

689.9 

3.2 

195 

142.5 

19.3 *↑ 

972 

3           # Injuries 

             Expected 

Cell χ2 

 

133 

135.9 

0.1 

585 

671.4 

11.1 

228 

138.7 

57.5 *↑ 

946 

4           # Injuries 

             Expected 

Cell χ2 

 

193 

169.2 

3.4 

893 

836.1 

3.9 

92 

172.7 

37.7 †↓ 

1178 

 

Total Injuries 571 2822 583 3976 

Abbreviations: Days between Games, (<7 Days = Short), (7 Days =Regular), (>9 Days =Long).  
*↑ indicates a statistically significant increase for cell χ2 

† ↓ indicates a statistically significant decrease for cell χ2 
Higher values of a Cell χ2 equate to higher contribution of significance to the overall result. 
 

Q
u

a
rt

e
r 

o
f 

th
e

 S
e

a
s

o
n

 



 

                        41 | J I A N M  –  V o l u m e  2 0 ,  I s s u e  1   

TABLE 2. Number of Injuries by Days between Games during each Regular Season Week 
during the 2012-2016 National Football League Seasons 

 

Days between Games <7 Days 7 Days >9 Days Total 

             # Injuries 

1           Expected 

Cell χ2 

0 

0.1 

0.1 

0 

0.7 

0.7 

1 

0.1 

5.0 

1 

             # Injuries 

2           Expected 

Cell χ2 

48 

43.7 

0.4 

233 

215.8 

1.4 

23 

44.6 

10.4 

304 

             # Injuries 

3           Expected 

Cell χ2 

36 

45.4 

1.9 

262 

224.3 

6. 

18 

46.3 

17.3 

316 

             # Injuries 

4           Expected 

Cell χ2 

27 

37.2 

2.8 

206 

183.8 

2.7 

26 

38.0 

3.8 

 

259 

 

             # Injuries 

5           Expected 

Cell χ2 

31 

33.5 

0.2 

157 

165.4 

0.4 

45 

34.2 

3.4 

233 

             # Injuries 

6           Expected 

Cell χ2 

33 

34.3 

0.1 

155 

169.6 

1.3 

51 

35.0 

7.3 

239 

             # Injuries 

7           Expected 

Cell χ2 

41 

38.8 

0.1 

175 

191.6 

1.4 

54 

39.59 

5.2 

270 

W
e

e
k

 o
f 

S
ea

s
o

n
 



 

                        42 | J I A N M  –  V o l u m e  2 0 ,  I s s u e  1   

             # Injuries 

8           Expected 

Cell χ2 

29 

33.0 

0.5 

156 

163.2 

0.3 

45 

33.7 

3.8 

230 

             # Injuries 

9           Expected 

Cell χ2 

25 

28.6 

0.4 

131 

141.2 

0.7 

43 

29.2 

6.5 

199 

             # Injuries 

10         Expected 

Cell χ2 

19 

34.0 

6.6 

143 

168.2 

3.8 

75 

34.8 

46.6 

237 

             # Injuries 

11         Expected 

Cell χ2 

33 

34.2 

0.0 

146 

168.9 

3.1 

59 

34.9 

16.6 

238 

             # Injuries 

12         Expected 

Cell χ2 

56 

39.0 

7.3 

165 

193.0 

4.1 

51 

39.9 

3.1 

272 

             # Injuries 

13         Expected 

Cell χ2 

41 

42.5 

0.1 

216 

210.1 

0.2 

39 

43.4 

0.4 

296 

             # Injuries 

14         Expected 

Cell χ2 

30 

35.8 

0.9 

200 

176.7 

3.1 

19 

36.5 

8.4 

249 

             # Injuries 

15         Expected 

Cell χ2 

34 

43.1 

1.9 

248 

212.9 

5.8 

18 

44.0 

15.4 

300 
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             # Injuries 

16         Expected 

Cell χ2 

88 

47.8 

33.8 

229 

236.4 

0.2 

16 

48.8 

22.1 

333 

Total Injuries 571 2822 583 3976 

Abbreviations: Days between Games, (<7 Days = Short), (7 Days =Regular), (>9 Days =Long). 
Higher values of a Cell χ2 equate to higher contribution of significance to the overall result. 

 

Subgroup analysis revealed no significant difference in injury occurrence when comparing 
player position and rest between games (χ2>25, p<0.05; Table 3). When analyzing 
anatomical location and rest between games, head, core, and upper and lower extremities 
had the same susceptibility to being injured regardless of time between games (χ2>12, 
p=0.001; Table 4). Similarly, rest between games had no effect on amount of time missed 
by players (χ2>12, p=0.040; Table 5). 

 

TABLE 3. Number of Injuries by Player Position and Days between Games during the 2012-
2016 National Football League Regular Seasons 

 
Days between games  
 

<7 Days 7 Days >9 Days Total 

             # Injuries 
DB        Expected 

Cell χ2 

145 
125.2 
3.1 

603 
618.9 
0.4 

124 
127.9 
0.1 

872 

             # Injuries 
DL        Expected 

Cell χ2 

82 
81.3 
0.0 

398 
401.7 
0.0 

86 
83.0 
0.1 

566 

             # Injuries 
LB        Expected 

Cell χ2 

82 
87.2 
0.3 

432 
430.8 
0.0 

93 
89.0 
0.2 

607 

             # Injuries 
OB        Expected 

Cell χ2 

60 
57.9 
0.1 

285 
286.0 
0.0 

58 
59.1 
0.0 

403 

             # Injuries 
OL        Expected 

Cell χ2 

78 
86.0 
0.7 

439 
425.1 
0.5 

82 
87.8 
0.4 

599 

             # Injuries 
QB        Expected 

Cell χ2 

23 
19.8 
0.5 

94 
97.9 
0.2 

21 
20.2 
0.0 

138 
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Abbreviations: Days between Games, (<7 Days = Short), (7 Days =Regular), (>9 Days =Long).  
Abbreviations: Player Position- DB, Defensive Back; DL, Defensive Lineman; LB, Linebacker; OB, 
Offensive Backs (Running Backs, Full Backs); OL, Offensive Lineman; QB, Quarter Back; ST, Special 
Teams (Kickers, Punters, Long Snappers, Special Teams); TE, Tight End; WR, Wide Receiver. 
Higher values of a Cell χ2 equate to higher contribution of significance to the overall result. 
 
 
TABLE 4. Number of Injuries by Anatomical Location and Days between Games during the 
2012-2016 National Football League Regular Seasons 

 
Days between games  

 
<7 Days 7 Days >9 Days Total 

                       # Injuries 
LE                   Expected 

                   Cell χ2 

422 
388.0 
3.0 

1902 
1,917.8 

0.1 

378 
396.2 
0.8 

2702 

                        # Injuries 
Head               Expected 

                   Cell χ2 

44 
58.5 
3.6 

292 
289.6 
0.0 

72 
59.8 
2.5 

408 

                        # Injuries 
UE                   Expected 

                  Cell χ2 

58 
78.1 
5.2 

410 
386.1 
1.5 

76 
79.8 
0.2 

544 

                        # Injuries 
Core                Expected 

                   Cell χ2 

46 
43.7 
0.2 

206 
214.3 
0.3 

50 
44.3 
0.7 

302 

                        # Injuries 
Undisclosed   Expected 

                    Cell χ2 

1 
2.9 
1.2 

12 
14.2 
0.3 

7 
2.9 
5.6 

20 

Total Injuries 571 2822 583 3976 
Abbreviations: Days between Games, (<7 Days = Short), (7 Days =Regular), (>9 Days =Long).  
Abbreviations: Anatomical Location- LE, Lower Extremity (hip, knee, ankle, foot); Head, Head 
(concussion, head, neck); UE, Upper Extremity (shoulder, elbow, wrist, hand, finger); Core, Core 
(abdomen, pelvis, back, rib); Undisclosed, injury recorded but not specified. 
Higher values of a Cell χ2 equate to higher contribution of significance to the overall result. 
 

             # Injuries 
ST        Expected 

Cell χ2 

1 
3.6 
1.9 

22 
17.7 
1.0 

2 
3.7 
0.8 

25 

             # Injuries 
TE        Expected 

Cell χ2 

34 
43.2 
2.0 

229 
213.6 
1.1 

38 
44.1 
0.9 

 
301 

             # Injuries 
WR       Expected 

Cell χ2 

66 
66.8 
0.0 

320 
330.0 
0.3 

79 
68.1 
1.7 

 
465 

Total Injuries 571 2822 583 3976 
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TABLE 5. Number of Injuries and Amount of Time Missed by Days between Games during    
the 2012-2016 National Football League Seasons 

 
 

Days between Games <7 Days 7 Days >9 Days Total 

                     # Injuries 
0-2 weeks    Expected 

                Cell χ2 

351 

341.5 

0.3 

1707 

1,686.9 

0.2 

319 

348.6 

2.5 

2377 

                     # Injuries 
3-4 weeks    Expected 

                Cell χ2 

91 

104.0 

1.6 

517 

513.8 

0.0 

116 

106.2 

0.9 

724 

                     # Injuries 
1-2 months  Expected 

                Cell χ2 

68 

63.6 

0.3 

291 

314.4 

1.7 

84 

65.0 

5.6 

443 

                     # Injuries 
>2 months   Expected 

                Cell χ2 

62 

61.9 

0.0 

306 

305.9 

0.0 

64 

63.2 

0.0 

432 

Total Injuries 572 2821 583 3976 

Abbreviations: Days between Games, (<7 Days = Short), (7 Days =Regular), (>9 Days =Long).  
Higher values of a Cell χ2 equate to higher contribution of significance to the overall result. 

 

DISCUSSION 
Since the NFL has one of the highest rates of injuries among sports and the effect of 
shortened or lengthened rest periods from playing on a weekday versus the weekend has not 
been thoroughly studied, this study is highly valuable. The primary purpose of this study 
was to determine if there was an association between injuries and rest periods between 
games, or unconventional game schedules. Some propose that shorter rest breaks between 
games could lead to higher injury rates in the NFL12 from associations between fatigue, 
overuse, and muscle injuries,25 however this has not been validated. 

Players argue a shortened rest period remains a concern for player safety and suggest a 
shortened week reduces preparation time and increases injury risk.26 Previous research that 
documents the association of myofascial injuries, muscle injuries, and muscle fatigue 
support their findings.27 In our study, shorter rest periods and regular game schedules did not 
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show a statistically significant difference in injury occurrence. This agrees with existing 
literature which also failed to observe increased injury rates with shortened rest 
periods.14,16,28,29 Perez et al. found significantly lower injury rates when playing with shorter 
rest breaks and longer rest breaks compared to regular schedules.14 Lawrence et al. showed 
no correlation between injury risk and time in season.16 Additionally, Teramoto et al. found 
no significant association between rate of concussion and unconventional game schedules in 
the NFL.15 Similarly, the NFL released statistics finding the rate of game injuries on 
Thursdays similar or even lower than the rate on Sunday games.30 Some medical reports 
also suggest that Thursday night football, requiring a shortened week, was not associated 
with increased injury rates.31 Despite this, our data did reveal the time between games had 
significance on the occurrence of injuries. Longer rest periods between games were linked 
with increased injury occurrence in the 2nd and 3rd quarters of the season but significantly 
fewer injuries in the 1st and 4th quarters of the season. This data differs from Perez et al. who 
found significantly lower rates when playing with shorter rest breaks and longer rest breaks 
compared to regular schedules.14 More data on injuries by game schedules is needed to 
increase statistical power and warrants future analysis. 

In this study, longer rest periods between games were linked with increased injury 
occurrence in the 2nd and 3rd quarters of the season but significantly fewer injuries in the 1st 
and 4th quarters of the season. This could occur if players come into the season 
deconditioned, requiring more time for recovery in the beginning of the season, thus needing 
additional rest breaks between games to be prepared, benefiting from longer rest time 
between games. Additionally as the season nears the end, players may: 1) become physically 
or mentally fatigued,32 or 2) experience additional exertion and need for high performance 
from high stake games,32 requiring additional recovery days to keep injuries down. Higher 
injury occurrence midseason when there were longer rest breaks between games may be 
explained by 1) workload differences that may contribute to injury timing,33 2) decreases in 
training demand with less time for strength and movement training and more sports specific 
training during this time, or 3) possibly due to bye weeks beginning week four followed by a 
subsequent intense week or two at higher game speeds, acceleration, deceleration, or contact 
hits in these players.33 Although researchers have attempted to investigate fatigue as a risk 
factor for injuries, the literature is varied in regards to their findings.34,35 It remains unclear 
whether injuries are from muscle fatigue or other factors (i.e. mental, emotional, 
performance demand). Other considerations that could influence injury risk include minutes 
played, stress level, age, or experience. Future research is needed to elucidate why more 
injuries occurred with longer rest breaks during the 2nd and 3rd quarters of the season, but 
significantly fewer injuries were observed at the beginning and end of the season. 

Subgroup analysis was used to determine if time between games was associated with body 
part injured, player position, and time missed in the NFL. Baseline information on injury 
occurrence and injury patterns in the NFL over a 5-year period from 2012-2017 was 
analyzed and a total of 4,228 injuries were evaluated. When analyzing anatomical location 
and rest between games, head, core, and upper and lower extremities had the same 
susceptibility to being injured regardless of time between games (Table 4). This is in 
agreement with Perez et. al, who found no significant difference in type of injury players 
sustained in relation to rest when analyzing official NFL game books.14 By obtaining similar 
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results, this provides credibility to alternate methods utilized to gather information from 
analysis of varying databases. The current study showed 68% of injuries occurred in the 
lower extremity, 13.7% in the upper extremity, 10.3% in the head, 7.6% in the core, and 
0.5% undisclosed (Table 4). Similar to other epidemiologic studies in football,16,20,29 lower 
extremity injuries were most common. Lawrence et al. reported knee injuries were observed 
most, followed by ankle, hamstring, shoulder, and concussions,20,36 similar to the current 
report. Other published studies confirmed similar anatomical injury results reported in the 
NFL,3,37 soccer,38 rugby,39 and ice hockey leagues.40 

Data revealed no significant difference in injury occurrence when comparing player position 
and rest between games (Table 3). Every position was susceptible to injury regardless of 
time between games, showing time off may be generalizable to all players regardless of 
position. Trends showed defensive backs (21.9%) were injured the most followed by 
linebackers (15.3%), offensive lineman (15.1%), defensive lineman (14.2%), and wide 
receivers (11.7%) (Table 3). Perez et al found tight ends, full backs, and linebackers had a 
lower rate of injuries with short rest between games; quarterbacks had a nonsignificant, 
higher rate with shortened rest, however the analysis was underpowered.14 Differences in 
injuries by position could be due to workload differences at these positions including 
changes in game speeds, acceleration, deceleration, pivoting, cutting, and contact hits in 
these players.33 A study by Dodson et al. found that wide receivers and tight ends, as well as 
line backers, half and full backs were at higher risk for ACL injuries.41 Krill et al. found that 
defensive players sustained the majority of Achilles tendon ruptures in the NFL.21 Despite 
having different physical and athletic requirements, player position did not appear to modify 
the effect of time between games on injury rates. Rest time between games equally affected 
all player position types in our study. Similarly, rest between games had no effect on amount 
of time missed by players (Table 5). When broken down (0-2 weeks, 3-4 weeks, 1-2 
months, >2 months), time missed was not different based on time between games. 

CONCLUSION 
This study suggests a significant relationship between amount of rest between games and 
observed injuries in the NFL. Long rest periods between games in the 2nd and 3rd quarters of 
the season were associated with higher injury occurrence but lower injury occurrence in the 
1st and 4th quarters of the season. Shorter rest periods and regular game schedules did not 
show an association with increased injury occurrence in the NFL. There was no difference 
in injury occurrence when analyzing rest between games and player position, anatomical 
body region, or amount of time missed by players. These findings could be useful for team 
staff and medical professionals in the NFL to plan game schedules and attempt to limit the 
negative effects injuries have on teams and players. In addition, this data demonstrates that 
season fatigue does not lead to increased rates of injury. 

LIMITATIONS 
In this study, we relied on public website data for injury information, since we did not have 
access to the NFL injury surveillance system, therefore there is possible injury information 
not available to us for analysis in this study. This could have led to overreporting total 
injuries by including injuries sustained in practice as well as possible reporting bias because 
of reporting variability from team-to-team. Although our study considers heterogeneity in 
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team practice schedules and player exposures, it paints a strong picture of actual injuries that 
occur over time, not just what is reported in a game. There can be discrepancies in reporting 
injury data from one team to another. While teams can be fined for providing false 
information, these fines are rare. Despite not having paid access to official NFL game 
books, our results produced similar findings to a recently published study that had this 
access14 providing credibility to alternate methods and resources for obtaining similar data. 
Publicly reported injuries on multiple sites likely produced consistent results regarding 
association of game schedules and injuries with data similar to the NFL injury surveillance 
system. Counting the number of injuries in a given season is important in understanding 
how effective new NFL rules have been on player safety but there is no standard measure of 
seriousness of injury. Medical records are not released to the public for justifiable reasons 
but even if released, there is no medical consensus on injury severity.42 Injury data was 
limited to anatomic location, however specific diagnosis, severity, injury history, and skill 
level information was not available. We were unable to consider contact versus non-contact 
injuries as this data was extremely challenging to accurately determine with a lack of video 
analysis of all injuries and that many of the injuries were chronic in nature. The NFL has 
evolved significantly with faster and stronger players. This results in players with more 
momentum when they make contact with another athlete or the ground, increasing the 
likelihood of more serious injuries. Additionally, when observing trends, the NFL has 
become a more offensive-dominant game, leading to more plays per game and more players 
involved per play.43,44 Future research with focused analyses on these specific criteria is 
needed. The number of games played on weekdays is small in comparison to Sunday games. 
Up to 15 different games occur on Sunday, while only 1-5 games are played on weekdays, 
showing the need for additional data on the effects of playing on a weekday. In this study, 
only NFL injuries were observed. Consequently, the results could be different for other 
sports requiring different game time or total time in season or frequency of competitions. 
Furthermore, investigation of time played in game or time in season and its effects on injury 
occurrence in different sports is recommended,35 as research is emerging in other sports 
indicating a relationship between stage of the season and injury risk, specifically in soccer 
and field hockey.17,45 This study is observational; therefore, we cannot draw causal 
inferences of injury and game schedules from our data. For future investigations, researchers 
should observe different types of injury occurrences and identify whether age and sex apply 
to these trends.46 More data on injuries by game schedules is needed and warrants future 
analysis. The findings of this study could be useful for team medical professionals in the 
NFL in terms of monitoring injuries and determining game schedules. By determining 
appropriate time off between games, this could decrease the cost to teams and players and 
could keep athletes at a lower risk of developing a season or career-ending injury. 

ACKNOWLEDGMENTS 
This project was made possible by the vital contributions of initial data collection by Joshua 
Hoffman and many research volunteers at the Sports Health & Performance Institute at The 
Ohio State University. Additionally, we acknowledge the generous funding sources from the 
NIH: R01AR055563, K12HD065987, and L30AR070273. Additional support was provided 
by the Center for Neuromusculoskeletal Research at the University of South Florida. 

 



 

                        49 | J I A N M  –  V o l u m e  2 0 ,  I s s u e  1   

COMPETING INTERESTS 
The authors have no conflicts of interest to disclose. 
 
REFERENCES 
1. Krill ML, Nagelli C, Borchers J, Krill MK, Hewett TE. Effect of Concussions on 
Lower Extremity Injury Rates at a Division I Collegiate Football Program. Orthop J Sports 
Med. 2018;6(8):1-7. doi:10.1177/2325967118790552 
2. Mai HT, Alvarez AP, Freshman RD, et al. The NFL Orthopaedic Surgery Outcomes 
Database (NO-SOD) The Effect of Common Orthopaedic Procedures on Football Careers. 
Am J Sports Med. 2016;44(9):2255-2262. doi:10.1177/0363546516651426 
3. Feeley BT, Kennelly S, Barnes RP, et al. Epidemiology of national football league 
training camp injuries from 1998 to 2007. American Journal of Sports Medicine. 
2008;36(8):1597-1603. doi:10.1177/0363546508316021 
4. Arthur R. The shrinking life of NFL players. The Wall Street J. February 29, 2016. 
5. Bob Glauber. A week in the life of an NFL team. Newsday. September 4, 2014. 
6. Stuhlman, CR, Owens CJ, Samuelson EM, Vermillion RP, Shermansky MD, King 
KB CPM. Recurrent Anterior Cruciate Ligament Tears in the National Football League: A 
Case-Control Study. Orthop J Sports Med. 2019;7(12). 
7. Secrist ES, Bhat SB, Dodson CC. The Financial and Professional Impact of Anterior 
Cruciate Ligament Injuries in National Football League Athletes. Orthop J Sports Med. 
2016;4(8):1-7. doi:10.1177/2325967116663921 
8. Krill MK, Borchers JR, Hoffman JT, Krill ML, Hewett TE. Effect of position, time 
in the season, and playing surface on Achilles tendon ruptures in NFL games: a 2009-10 to 
2016-17 review. Phys Sportsmed. 2017;45(3):259-264. 
doi:10.1080/00913847.2017.1343652 
9. Lincoln AE, Caswell SV, Almquist JL, Dunn RE, Norris JB HRY. Trends in 
concussion incidence in high school sports: a prospective 11 year study. Am J Sports Med. 
2011;39:958-963. 
10. Myer J, Smith D, Barber Foss K, et al. Rates of concussion are lower in National 
Football League games played at higher altitudes. JOSPT. 2014;44(3):164-172. 
11. Lawrence DW CP, Lawrence DW, Comper P, Hutchison MG. Influence of Extrinsic 
Risk Factors on National Football League Injury Rates. Orthop J Sports Med. 2016;4(3):1-9. 
doi:10.1177/2325967116639222 
12. Budgett R. Fatigue and underperformance in athletes: The overtraining syndrome. Br 
J Sports Med. 1998;32(2):107-110. doi:10.1136/bjsm.32.2.107 
13. Steinberg B. CBS, NFL renew deal for “Thursday Night Football. 
https://variety.com/2015/tv/news/cbs-nfl-renew-deal-for-thursday-night-football-
1201408283/. 
14. Perez J, Burke J, Zalikha A, et al. The Effect of Thursday Night Games on In-Game 
Injury Rates in the National Football League. AJSM. 2020;48(8):1999-2003. 
15. Teramoto M, Cushman DM, Cross CL, Curtiss HM, Willick SE. Game Schedules 
and Rate of Concussions in the National Football League. Orthop J Sports Med. 
2017;5(11):1-6. doi:10.1177/2325967117740862 
16. Lawrence DW CP, Lawrence DW, Comper P, Hutchison MG. Influence of Extrinsic 
Risk Factors on National Football League Injury Rates. Orthop J Sports Med. 2016;4(3):1-9. 
doi:10.1177/2325967116639222 



 

                        50 | J I A N M  –  V o l u m e  2 0 ,  I s s u e  1   

17. Mason J, Rahlf AL, Groll A, Wellmann K, Junge A, Zech A. The Interval between 
Matches Significantly Influences Injury Risk in Field Hockey. Int J Sports Med. 
2022;43(3):262-268. doi:10.1055/a-1577-3451 
18. Bengtsson H, Ekstrand J, Waldén M, Hägglund M. Muscle injury rate in professional 
football is higher in matches played within 5 days since the previous match: A 14-year 
prospective study with more than 130 000 match observations. Br J Sports Med. 
2018;52(17):1116-1122. doi:10.1136/bjsports-2016-097399 
19. Feeley BT, Powell JW, Muller MS, Barnes RP, Warren RF KB. Hip injuries and 
labral tears in the National Football League. Am J Sports Med. 2008;36:2187-2195. 
20. Lawrence DW, Hutchison MG, Comper P. Descriptive epidemiology of 
musculoskeletal injuries and concussions in the national football league, 2012-2014. Orthop 
J Sports Med. 2015;3(5):2012-2014. doi:10.1177/2325967115583653 
21. Krill MK, Hoffman J, Yang JW, Hodax JD, Owens BD, Hewett TE. Previous foot 
injuries associated with a greater likelihood of Achilles tendon ruptures in professional 
American football players. Physician and Sportsmedicine. 2018;46(3):342-348. 
doi:10.1080/00913847.2018.1482188 
22. Elliott MCCW, Zarins B, Powell JW, Kenyon CD. Hamstring muscle strains in 
professional football players: A 10-year review. American Journal of Sports Medicine. 
2011;39(4):843-850. doi:10.1177/0363546510394647 
23. Krill MK, Borchers JR, Hoffman JT, Krill ML, Hewett TE. Analysis of Football 
Injuries by Position Group in Division I College Football: A 5-Year Program Review. Clin J 
Sport Med. 2020;30(3):216-223. doi:10.1097/JSM.0000000000000574 
24. Schield M. Statistically-Significance Chi-Squared Model. www.StatLit.org/xls/2014-
Schield-SS-Shortcut-Chi-Squared.xlsx. 
25. Silva JR, Rumpf MC, Hertzog M et al. Acute and residual soccer match-related 
fatigue: a systematic review and meta-analysis. Sports Medicine. 2018;48(3):539-583. 
26. Stites A. SB Nation: Richard Sherman joins chorus of NFL players who hate 
“Thursday Night Football.” 
27. Petersen J HP. Evidence based prevention of hamstring injuries in sport. Br J Sports 
Med. 2005;39:319-323. 
28. National Football League. 2017 Injury Data. https://www. 
playsmartplaysafe.com/newsroom/reports/2017-injury-data/. 
29. Teramoto M, Cushman DM, Cross CL, Curtiss HM, Willick SE. Game Schedules 
and Rate of Concussions in the National Football League. Orthop J Sports Med. 
2017;5(11):1-6. doi:10.1177/2325967117740862 
30. NFL. NFL 2015 Injury data. 
31. Sessler M. NFL: Roger Goodell says injury rates don’t rise on “TNF.” 
32. Stevens ST, Lassonde M, deBeaumont L KJ. In-game fatigue influences concussions 
in national hockey league players. Res Sports Med. 2008;16(1):68-74. 
33. Gabbett TJ. The training-injury prevention paradox: should athletes be training 
smarter and harder? Br J Sports Med. 2016;50(5):273-280. 
34. Kernozek TW, Torry MR, Iwasaki M. Gender differences in lower extremity landing 
mechanics caused by neuromuscular fatigue. American Journal of Sports Medicine. 
2008;36(3):554-565. doi:10.1177/0363546507308934 
 
 



 

                        51 | J I A N M  –  V o l u m e  2 0 ,  I s s u e  1   

35. Doyle TLA, Schilaty ND, Webster KE HTE. Time of Season and Game Segment is 
Not Related to Likelihood of Lower-Limb Injuries: A Meta-Analysis. Clin J Sports Med. 
Published online 2019. 
36. McPherson AL, Shirley MB, Schilaty ND, Larson DR HTE. Effect of a Concussion 
on Anterior Cruciate Ligament Injury Risk in a General Population. Sports Medicine. 
Published online 2020. doi:https://doi.org/10.1007/s40279-020-01262-3 
37. Carlisle JC, Goldfarb CA, Mall N, Powell JW MM. Upper extremity injuries in the 
National Football League: part II: elbow, forearm, and wrist injuries. Am J Sports Med. 
2008;36:1945-1952. 
38. Ekstrand J, Hagglund M WM. Injury incidence and injury patterns in professional 
football: the UEFA injury study. Br J Sports Med. 2011;45:553-558. 
39. Brooks JH, Fuller SP RD. Epidemiology of injuries in English professional rugby 
union: part 1 match injuries. Br J Sports Med. 2005;39:757-766. 
40. Tuominen M, Stuart MJ, Aubry M, Kannus P PJ. Injuries in men’s international ice 
hockey: a 7-year study of the International Ice Hockey Federation Adult World 
Championship Tournaments and Olympic Winter Games. Br J Sports Med. 2015;49:30-36. 
41. Dodson, CC, Secrist ES, Bhat SB, Woods DP DP. Anterior cruciate ligament injuries 
in National Football League athletes from 2010 to 2013: a descriptive epidemiology study. 
Orthop J Sports Med. 2016;4(3). 
42. 2022 NFL Statistics. The Football Database. Accessed April 13, 2023. 
https://www.footballdb.com/stats/ 
43. Veltman N. NFL Players: Height & Weight Over Time. Published 2014. Accessed 
April 13, 2023. https://operations.nfl.com/inside-football-ops/players-legends/evolution-of-
the-nfl-player/ 
44. Evolution of the NFL Player. NFL Football Operations. Published 2018. Accessed 
April 13, 2023. https://operations.nfl.com/inside-football-ops/players-legends/evolution-of-
the-nfl-player/ 
45. Leventer L, Eek F, Lames M. Intra-seasonal variation of injury patterns among 
German Bundesliga soccer players. J Sci Med Sport. 2019;22(6):661-666. 
doi:10.1016/j.jsams.2018.12.001 
46. Schilaty ND, Bates NA H TE. Relative Dearth of “Sex Differences” Research in 
Sports Medicine. Journal Sci Med Sport. 2018;21(5):440-441. 
 

 
 


