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Background  
Significant increases in injuries were observed in the 2020 Major League Baseball (MLB) 
season; these were attributed to an increased acute to chronic workload due to the 
interrupted preseason and compressed season during the coronavirus disease of 2019 
(COVID-19) pandemic. In 2021, the MLB resumed its regular schedule. 

Hypothesis/Purpose  
The purpose of this study was to determine the injury incidence and epidemiology of the 
2021 MLB season compared to the injury incidence in the 2020 season and pre-COVID-19 
seasons. The hypothesis was that, with the return to normal preseason training, injury 
incidence in 2021 would return to pre-COVID-19 rates. Additionally, it was hypothesized 
that injury list (IL) placements at midseason 2021 would be decreased relative to 2020 
due to the uninterrupted preseason yet increased at full season 2021 due to increased 
overall workload from 2020. 

Study Design   
Descriptive epidemiology study 

Methods  
The MLB transactions database was searched for players placed on the IL between 2018 
and 2021. Injuries were categorized by body part and player position. Incidence per 1000 
athlete-exposures was calculated for the pre-COVID-19 (2018-2019), 2020, and 2021 
seasons. The z test for proportions was used to determine significant differences between 
injury incidences. 

Results  
The injury incidence rate by midseason 2021 (9.32) compared to 2020 (8.66) was not 
significantly different (p=0.234). At full season 2021, injury incidence rate (8.69) was 
significantly higher than pre-COVID-19 seasons (5.13, p<0.001), but not 2020 (p=0.952). 
When comparing full season 2021 to 2020, increased foot/ankle (0.50 vs 0.14, 
respectively, p<0.001) and miscellaneous (1.92 vs 0.68, respectively, p<0.001) injuries 
were observed. 
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Conclusion  
The overall injury incidence in 2021 was significantly higher than pre-COVID-19 seasons, 
and no significant difference was observed between both mid- and full season 2021 and 
2020, refuting the hypotheses. This signifies that injury incidence remained elevated in 
the 2021 season despite resumption of preseason training and a regular season. 

Level of Evidence    
3 

INTRODUCTION 

The 2020 Major League Baseball (MLB) season was restruc-
tured due to the coronavirus disease 2019 (COVID-19) pan-
demic. Spring training was interrupted, and when play re-
sumed, the season was shortened from 162 to 60 games.1,2 

With an extended layoff between March and July and a 
shortened preseason, players had a substantially altered 
training schedule before beginning the regular season. The 
MLB resumed its normal schedule for the 2021 season, 
which ran from April 1st through October 3rd, and consisted 
of 162 games.3 Though MLB injuries are commonly front-
loaded in the season, with high injury rates in April and 
May,4–6 there was an unprecedented number of injuries ob-
served in the first half of the 2021 season with a rate/1000 
exposures of 9.32. Platt et al. showed increased injury list 
(IL) placements during the 2020 season in both pitchers and 
position players.7 These injuries were likely attributable to 
a high acute to chronic workload ratio (ACWR) caused by a 
shortened preseason and a compressed game schedule.7 A 
high ACWR increases player injury risk.8 More double head-
ers in the 2020 season (45 seven-inning double-headers in 
an abbreviated season compared to 34 nine-inning double-
headers in the full-season prior9,10) further increased play-
ers’ acute workloads and is proposed to have contributed to 
the increased injury incidence observed,7 despite measures 
aimed at decreasing load placed on individual players, such 
as expanded rosters, taxi-squad availability, and a runner 
starting on second in extra-innings.11 Similar increases in 
injury incidence in 2020 following interruptions of play 
were observed in the National Football League (NFL)12,13 

and an elite German soccer league,14 indicating that time 
away from formal training and competition due to 
COVID-19 has also affected injury rates in athletes of other 
professional sports. Baseball, in particular, does have other 
potential causes of the injury increase, namely a stylistic 
change to maximum effort,15 which is reflected in the in-
crease in average fastball velocity16 and fewer average in-
nings per start.15 

With a substantial increase in games from the 2020 MLB 
season, it is possible that injury rates in 2021 would be 
higher than those in 2020 and may have continued to rise as 
volume accumulated. However, it is unknown whether the 
return to a traditional preseason timeline in 2021 success-
fully decreased injury incidence relative to 2020. The pur-
pose of this study was to determine the injury incidence 
and epidemiology of the 2021 MLB season compared to 
the injury incidence in the 2020 season and pre-COVID-19 
seasons. It was hypothesized that injury incidence in 2021 
would return to pre-COVID-19 rates due to the return to 

normal preseason training. Additionally, it was hypothe-
sized that IL placements in 2021 at midseason would be de-
creased relative to 2020 due to the uninterrupted preseason 
schedule yet increased in the second half of the season due 
to increased overall workload from 2020. 

METHODS 

Data from the 2018-2021 MLB transaction reports were ex-
tracted from mlb.com/transactions.17 All injuries that re-
sulted in a player being placed on the injured list (IL) were 
collected for analysis. Players are placed on the IL for 10 
to 60 days after a physician’s determination that they are 
unable to play.18 In the 2020 season, the longer term on 
the IL was decreased to 45 days, and the shorter term was 
decreased from 15 to 10 days for pitchers.18 Multiple in-
juries that occurred in the same season at the same time 
were accounted for individually. From the database, pub-
licly accessible information was collected, such as player 
name, date of IL placement, position, and body part in-
jured. Specific type of injury beyond anatomical location 
of injury was not analyzed as the public database was lim-
ited on further injury details. Each injury was then cate-
gorized into the anatomic areas of upper extremity, lower 
extremity, spine/core, and other injuries. The “other” cat-
egory consisted primarily of head injuries, medical reasons 
(upper respiratory infection, viruses including COVID-19, 
GI illnesses) for being unable to play, and unreported rea-
sons for IL placement. Positions were sorted into pitchers 
and position players. Position players included all positions 
other than pitchers. 

Utilizing fangraphs.com,19 the number of games played 
by each injured player four weeks and one week prior to 
placement on the IL was collected. The ratio between the 
game count of one week and four weeks was calculated 
as a measure of ACWR. A one-week training load is gen-
erally considered acute, while the average of the training 
load over four to six weeks is representative of chronic 
loads.20 Though pitch counts per game have been the pri-
mary variable collected to measure ACWR in baseball,20,21 

game count was used in this study in order to employ a 
measurement that applies to both pitchers and position 
players, thus allowing for estimates of workload to be cal-
culated amongst all players. ACWR at the time of injury was 
compared to the average ACWR for pitchers and position 
players overall in 2021. The overall ACWR was calculated 
for both pitchers and position players as a moving average 
in each week of the season. From this, a grand mean was 
calculated, which was compared to ACWR at time of injury 
with a t-test. 
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Injury incidence per 1000 player exposures was calcu-
lated using the same method described by Posner et al.6 

One player exposure was defined as one game per athlete. 
Therefore, for the pre-COVID-19 cohort (2018 and 2019 
seasons), total exposures were calculated using a 162-game 
season, 25-man active roster (of the 40-man potential 
player pool),18 and 30 teams in the MLB equating to 
121,500 player exposures per year. Incidence rate for the 
pre-COVID-19 cohort was calculated using the cumulative 
number of injuries and exposures in both years. For 2020, 
player exposures were calculated using the 60-game sea-
son, 30-man roster for the first two weeks, 28-man roster 
for the second two weeks, and a 26-man roster for the 
remainder of the season (expanded in 2020 to include a 
60-man potential player pool),22,23 and 30 teams in the 
MLB resulting in 48,960 player exposures. In the 2021 sea-
son, roster sizes were consistently 26 players. By the all-
star break, the number of total games played by each team 
multiplied by the active roster size of 26 equaled 70,044 ex-
posures. At the end of the regular season, with 162 games 
played by each team, total exposures in 2021 equaled 
126,360. Because the IL is not used during the post-season, 
injuries past the regular season were excluded. 

Incidence of injury was evaluated overall and for each 
anatomical zone. Subgroup analysis was performed to de-
termine incidence of injury for pitchers and position play-
ers separately. Anatomic zones were then further subdi-
vided to calculate incidence of injury for each specific body 
part. Incidence rate ratio (IRR) was calculated by dividing 
incidence in the 2021 group by incidence in the 2020 group 
and pre-COVID-19 group. Finally, the proportion of injuries 
occurring in each anatomical zone was analyzed overall and 
in the subgroups of pitchers and position players. 

Differences in incidence for the overall group, as well as 
each subgroup, were statistically analyzed using the z-test 
for proportions, which is an ideal test to measure the sta-
tistical significance of the rate of IL placement for this de-
scriptive study. R software version 4.0.2 (R Foundation for 
Statistical Computing, Vienna, Austria)24 was used for data 
analysis. Statistical significance was set at p ≤ 0.05. 

RESULTS 
TOTAL INJURIES 

In the pre-COVID-19 seasons, there were 1246 injuries 
recorded on the IL. In 2020, there were 424 injuries 
recorded on the IL. By the end of season in 2021, 1098 in-
juries resulted in IL placement, and of those injuries, 653 
were recorded by the all-star break (mid-season). Pitch-
ers accounted for 55.0% (685/1246) of the injuries pre-
COVID-19 and 56.8% (241/424) in 2020, compared to 50.7% 
(331/653) in 2021 by midseason and 52.6% (578/1098) by 
the end of the 2021 regular season. 

2021 SEASON VERSUS PRE-COVID-19 SEASONS 

The overall incidence rate per 1000 athlete exposures con-
tinued to be elevated in 2021 compared to pre-COVID-19 
rates (5.13), both at midseason (9.32) and full season (IRR= 

1.69, 8.69, p<0.001; Table 1). IL listing increases were pre-
sent in all categories, including total, upper extremity, 
lower extremity, spine and core, and “other” categories 
(p<=0.015, Table 1). Significant increases in pitcher IL list-
ings were seen in all categories except spine/core by mid-
season 2021 compared to pre-COVID-19 (p<=0.020) and all 
categories except lower extremity and spine/core for the 
full 2021 season (p<=0.002, Table 1). Increases were seen in 
all categories in the position player cohort at both midsea-
son 2021 (p<=0.002) and full-season 2021 (p<=0.015, Table 
1). 

A breakdown of specific injury locations showed in-
creases by full-season 2021 compared to pre-COVID-19 in 
each of the following: foot/ankle, hamstring, groin, spine/
core, hand/wrist, elbow/forearm, shoulder/chest, and mis-
cellaneous (p<= 0.016, Table 2). The lone decrease in in-
cidence in 2021 compared to pre-COVID-19 was observed 
in the “other upper extremity” category (IRR 0.23, p<0.001, 
Table 2). 

2021 MID-SEASON VERSUS 2020 SEASON 

The overall incidence rate per 1000 athlete exposures by 
midseason 2021 (9.32) compared to 2020 (8.66) was not 
significantly different (IRR=1.08, p=0.234). Differences be-
tween 2020 and midseason 2021 included a significant in-
crease in lower extremity injuries overall (IRR 1.38, 
p<0.001). Pitchers experienced fewer IL placements due to 
spine/core injuries by midseason 2021 (IRR 0.62, p=0.029) 
and increased placements in the “other” category (IRR 1.66, 
p=0.024). Furthermore, position players experienced more 
IL listings overall by midseason 2021 compared to 2020 
(IRR 1.23, p=0.024). 

Increases were further found between midseason 2021 
and 2020 in the foot/ankle, hamstring, and miscellaneous 
categories (p<=0.013). It is important to note that the mis-
cellaneous category contained 243 injuries in 2021, of 
which 242 (99.6%) were listed as miscellaneous due to lack 
of reporting of the specific injury. Decreases, however, were 
seen in midseason 2021 compared to 2020 in the other up-
per extremity and infection categories (p<0.001). Infection 
listing returned to their pre-pandemic levels. 

2021 FULL SEASON VERSUS 2020 SEASON 

The overall incidence rate per 1000 athlete exposures in full 
season 2021 (8.67) compared to 2020 (8.66) was not signif-
icantly different (IRR= 1.00, p=0.952, Table 1). The over-
all injury incidence in pitchers (9.15, p=0.337) and posi-
tion players (8.20, p=0.263, Table 1) in full season 2021 was 
not significantly different from that of 2020. Pitchers in full 
season 2021 experienced fewer upper extremity (IRR=0.74, 
p<0.001) and spine/core injuries (IRR=0.63, p=0.016) com-
pared to 2020, but experienced an increase in “other” in-
juries (IRR=1.86, p=0.002, Table 1). Position players in full 
season 2021 also experienced an increase in “other” injuries 
(IRR=1.82, p=0.002, Table 1) compared to 2020. 

Significant increases in foot/ankle (IRR= 3.56 p<0.001, 
Table 2) and miscellaneous injuries (IRR=2.83, p<0.001, 
Table 2) were observed in full season 2021 versus 2020, 
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Table 1. Incidence comparison 2021 vs pre-COVID-19 and 2021 vs 2020 overall, pitchers, and position players               

Cohort Pre-
COVID-19 

2020 2021 IRR 2021 vs. pre-
COVID-19 (95% CI) 

p-value IRR 2021 vs. 
2020 (95% CI) 

p-value 

Overall 

Total 5.13 8.66 8.69 1.69(1.56-1.84) <0.001 1.00 (0.90-1.12) 0.952 

Upper 
extremity 

1.53 3.80 3.02 1.37(1.20-1.56) <0.001 0.79 (0.67-0.95) 0.010 

Lower 
extremity 

1.63 1.98 2.33 1.40(1.20-1.62) <0.001 1.18 (0.94-1.48) 0.159 

Spine/
core 

0.88 1.47 1.21 1.30(1.05-1.61) 0.015 0.78 (0.58-1.03) 0.077 

Other 0.37 1.41 2.01 5.87(4.64-7.44) <0.001 1.56 (1.20-2.03) <0.001 

Pitchers 

Total 5.87 9.84 9.15 1.56(1.39-1.74) <0.001 0.93 (0.80-1.08) 0.337 

Upper 
extremity 

3.31 5.68 4.21 1.27(1.09-1.49) 0.002 0.74 (0.60-0.91) <0.001 

Lower 
extremity 

1.42 1.27 1.61 1.27 (0.99-1.64) 0.060 1.61 (0.85-1.90) 0.234 

Spine/
core 

1.10 1.76 1.11 1.12(0.83-1.51) 0.441 0.63 (0.43-0.92) 0.016 

Other 0.30 1.19 2.22 7.39(5.10-10.70) <0.001 1.86 (1.25-2.78) 0.002 

Position 
players 

Total 4.44 7.48 8.20 1.85 (1.65-2.09) 
 

<0.001 1.10 (0.93-1.30) 0.263 

Upper 
extremity 

1.19 1.92 1.82 1.37 (1.20-1.56) <0.001 0.95 (0.68-1.33) 0.757 

Lower 
extremity 

2.04 2.73 3.05 1.40 (1.20-1.62) <0.001 1.12 (0.85-1.48) 0.435 

Spine/
core 

0.77 1.19 1.17 1.30 (1.05-1.61) 0.015 0.98 (0.64-1.51) 0.960 

Other 0.44 1.63 2.18 5.87 (4.64-7.44) <0.001 1.82 (1.23-2.74) 0.002 

COVID-19=coronavirus disease 2019; IRR=Incidence rate ratio; CI= confidence interval. Bold font indicates statistically significant differences. 

while significant decreases were observed in other lower 
extremity (IRR=0.41, p=0.003), elbow/forearm (IRR=0.65, 
p=0.003), other upper extremity (IRR=0.12, p<0.001), and 
infection (IRR=0.07, p<0.001, Table 2). 

ACWR COMPARISON 

Position players at the time of injury had a significantly 
higher ACWR (1.17 +/- 0.76) than position players overall 
(0.98 +/- 0.41, p<0.001). Pitchers also had a significantly 
higher ACWR at the time of injury (1.34 +/- 0.76) compared 
to the ACWR of pitchers overall (0.99 +/- 0.31, p<0.001). 

DISCUSSION 
2021 SEASON VERSUS PRE-COVID-19 SEASONS 

The primary finding of this analysis is that the rate of place-
ment on the IL in the 2021 MLB season was significantly 
higher than that of pre-COVID-19 seasons. This disproves 
the hypothesis that the overall 2021 injury incidence would 
not significantly differ from that of pre-COVID-19 seasons 
due to the return to regular preseason training. Further-

more, while injuries remained high in 2021, they did not in-
crease as expected in the second half of the season suggest-
ing the increase in injuries was not due to the return to a 
162-game season from a 60-game season. 

Many authors have examined the injury incidence in 
professional sports during the 2020 season following the 
disruptions to training and regular play,7,12–14,25 but to the 
best of the current authors’ knowledge, there are no studies 
to date examining the long-term effects of the COVID-19 
layoffs on the subsequent season. This finding of increased 
injury incidence in 2021 may be surprising to the sports 
community at large; an expert opinion in regards to the ef-
fects of COVID-19 on professional soccer hypothesized that 
there would be no long-term effects on injury incidence af-
ter return to normal play because players would have the 
offseason to recover and regular preseason to train.26 This 
study’s findings may indicate that there were other unfore-
seen factors, such as accumulated load, locomotion activ-
ity and intensity, mood and sleep quality, previous fatigue 
and other situational factors,26 that may have influenced 
injury rates in 2021. The most notable of these factors is 
perhaps the massive increase in the accumulated load from 
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Table 2. Detailed injury breakdown by body part 2021 vs pre-COVID-19 and 2021 vs. 2020              

Body Part Pre-
COVID-19 

2020 2021 IRR 2021 vs. pre-
COVID-19 
(95% CI) 

p-value IRR 2021 vs. 
2020 (95% CI) 

p-value 

Foot/Ankle 0.32 0.14 0.50 
 

1.56 (1.12-2.17) 0.009 3.56 (1.62-7.83) <0.001 

Knee 0.3 0.33 0.42 1.40 (0.98-1.99) 0.063 1.27 (0.73-2.22) 0.379 

Hip 0.15 0.11 0.14 0.95 (0.54-1.67) 0.569 1.30 (0.49-3.39) 0.509 

Hamstring 0.44 0.61 0.82 1.87 (1.43-2.45) <0.001 1.35 (0.90-2.03) 0.153 

Groin 0.19 0.36 0.29 1.54 (1.00-2.37) <0.001 0.81 (0.46-1.43) 0.430 

Other Lower 
Extremity 

0.26 0.41 0.17 0.64 (0.39-1.05) 0.751 0.41 (0.22-0.75) 0.003 

Spine/core 0.88 1.47 1.14 1.30 (1.05-1.60) 0.016 0.78 (0.58-1.03) 0.077 

Head 0.21 0.18 0.23 1.09 (0.69-1.72) 0.704 1.28 (0.60-2.71) 0.562 

Hand/wrist 0.51 0.78 0.86 1.69 (1.31-2.19) <0.001 1.11 (0.76-1.60) 0.575 

Elbow/
forearm 

0.74 1.55 1.01 1.37 (1.09-1.72) 0.007 0.65 (0.49-0.87) 0.003 

Shoulder/
chest 

0.78 1.15 1.10 1.41 (1.13-1.76) 0.002 0.96 (0.70-1.30) 0.80 

Other upper 
extremity 

0.17 0.34 0.04 0.23 (0.09-0.59) <0.001 0.12 (0.04-0.32) <0.001 

Infection 0.05 0.55 0.04 0.79 (0.28-2.24) 0.674 0.07 (0.03-0.19) <0.001 

Miscellaneous 0.11 0.68 1.92 17.48 
(11.73-26.07) 

<0.001 2.83 (1.97-4.06) <0.001 

COVID-19=coronavirus disease 2019; IRR=Incidence rate ratio for total cohort; CI= confidence interval. Bold font indicates statistically significant differences. 

60 games in 2020 to 162 games in 2021. Since the COVID-19 
pandemic presents an unprecedented situation, its long-
term effects on injury risk in the MLB and professional 
sports at large should continue to be studied. 

2021 MID AND FULL SEASON VERSUS 2020 SEASON 

Comparing the first half of the 2021 season to the short-
ened 2020 season provides an interesting look at early sea-
son injury rates. There was no significant difference in 
overall injury incidence observed between the 2021 MLB 
midseason and 2020 season, indicating that injury inci-
dence remained high in the first half of the 2021 season. 
This finding contrasts with the expected decrease in early 
season injury incidence as training and offseason routines 
were reestablished in 2021. One potential explanation for 
this finding is that the 2021 season once again began in 
early spring, making for colder weather on average com-
pared to the July start in 2020. While primary literature 
supporting colder temperatures as a risk factor for soft tis-
sue injury are scarce,27 some physicians and physical thera-
pists anecdotally suggest this is the case.28,29 Additionally, 
offseason routines may not have been reestablished as as-
sumed. It is possible that players may not have returned to 
performing pre-COVID-19 offseason training; however, this 
factor is uncontrolled for in this study. Furthermore, no sig-
nificant difference was observed in overall injury incidence 
between full season 2021 and 2020. 

Increases in early season injury were also observed in 
the NFL 2020-2021 season following the suspended pre-

season due to COVID-19.13 The injury rate during weeks 
one to four of the regular season of 2020-2021 was signif-
icantly elevated compared to the injury rate of weeks one 
to four of the preseasons and regular seasons of 2016-2017, 
2018-2019 and 2019-2020.13 The authors hypothesized that 
this increase in injury was due to deconditioning, muscle 
weakness, and fatigue, further emphasizing the importance 
of the NFL training camp for preparing athletes for the de-
mands of regular season play.13 These findings parallel the 
increase in injuries observed in the 2020 MLB season due to 
the disrupted preseason training,7 but also underscore that 
the sustained high injury incidence in 2021 is unexpected 
since preseason training returned to normal. 

An important secondary finding is that the distribution 
of injuries changed while injury incidence remained high. 
Lower extremity IL placements overall were significantly 
increased in early 2021 over 2020. Foot/ankle and “other” 
lower extremity injuries were significantly increased in the 
full 2021 season compared to 2020. Position players also 
experienced a significant increase in overall IL stints com-
pared to 2020 values in early 2021. Infections played a sig-
nificantly lesser role in increasing IL placements compared 
to 2020. 

These previous findings make the increase in lower ex-
tremity injuries particularly notable in 2021. In 2020, over-
all injury incidence increased in all broad injury categories 
other than those listed as “lower extremity.”7 In early 2021, 
lower extremity injuries significantly increased over both 
2020 and pre-COVID-19 due to, primarily, significant in-
creases in foot/ankle injuries and hamstring injuries. In the 
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full 2021 season, lower extremity injuries significantly in-
creased compared to pre-COVID-19 but only in the lower 
extremity subcategories of foot/ankle and “other” com-
pared to 2020. Ankle, lower leg, and hamstring injuries 
have been shown in previous seasons to be highest in MLB 
players at the beginning of the season,5,30 consistent with 
the reported rates of other baseball injuries.6,7 This pattern 
suggests a potential influence of ACWR in affecting lower 
extremity injuries. 

ACWR has been identified as a significant risk factor 
for soft tissue injury in a variety of professional sports.8 

The rapid increase in workload necessitated by the inter-
rupted 2020 preseason was hypothesized to be the main 
cause for increases in IL listings during the 60-game sea-
son.7 In 2021, both pitchers and position players had a sig-
nificantly higher ACWR at time of injury than the average 
ACWR for the 2021 population. While both starting pitchers 
and relief pitchers were analyzed together, the ACWR cal-
culation remains valid as it is a proportion of current work 
to previous work, therefore suggesting that increases in fre-
quency of appearance in both starters and relievers was as-
sociated with IL placement. This finding is consistent with 
previous literature on the topic. A recent study of colle-
giate baseball players found that players with an ACWR less 
than or greater than 33% were 8.3 times more likely to ex-
perience a throwing injury to the upper or lower extrem-
ity in the next week, indicating that an ideal ACWR is be-
tween 0.67-1.33.31 This study also identified a significant 
relationship between ACWR and upper extremity injuries.31 

The mean ACWR for injured players in 2021 was shown to 
be significantly higher than the overall average ACWR for 
those in 2021, further supporting an elevated ACWR as a 
potential contributing factor to injury. 

The continued increase in IL listing rates and the in-
creases in lower extremity injuries despite the return to 
a normal preseason suggest the effects of deconditioning 
due to the 2020 layoff may be persisting longer than ex-
pected. One possible variable that may have contributed to 
the increased lower extremity injuries in 2021 is a delayed 
effect of alterations in both core strength and neuromus-
cular adaptation that began during the 2020 layoff. Core 
strength has been demonstrated to play a role in lower ex-
tremity injury prevention,32–35 and a lack of core strength 
and neuromuscular control leads to higher rates of lower 
extremity injury.33,35–38 In conjunction with this, posterior 
chain weakness may have also been a risk factor for the in-
crease in lower extremity injuries observed. The posterior 
chain refers to the posterior musculoskeletal system, in-
cluding the trunk, pelvis, hamstring and calf muscle com-
plexes.39 The hamstring complex is the most frequently 
affected muscle of injuries within the posterior chain.39 

Modifiable risk factors for posterior chain injury include: 
strength deficits, training overload, sprint performance and 
decreased range of motion.39 These risk factors suggest 
that, if deconditioning that began during the 2020 
COVID-19 layoff persisted in the 2021 season, strength 
deficits, particularly of the posterior chain, may have con-
tributed to the increase in lower extremity injuries ob-
served in the 2021 season. 

Taking all factors into account, it was surprising that 
lower extremity injuries did not significantly increase dur-
ing the 2020 season. It is possible that lower extremity in-
juries were not as prevalent in 2020 because lower extrem-
ity conditioning may have been easier to accomplish during 
lockdown. The lower body can more easily be trained with 
body weight exercises and without extra equipment, as op-
posed to upper body, baseball-specific training, such as 
pitching and batting.7 

Another difference between 2021 and 2020 was the sig-
nificant decrease in infection as a reason for IL placement. 
COVID-19 infection was responsible for a substantial por-
tion of IL placements in 2020.7 Notably, there were far 
fewer infectious causes for IL placement in 2021 compared 
to 2020. This finding supports the conclusion from the pre-
vious study7 that the increase in IL placements was largely 
not attributed to infection or exposure to COVID-19. 

LIMITATIONS 

As with all studies, this investigation has limitations. The 
IL is fundamentally a roster management tool. Therefore, 
using IL transactions is not a perfect secondary measure 
for injury. However, the continued increase in IL listings in 
2021 compared to 2020 suggests many of the roster man-
agement factors that were particular to 2020 did not sig-
nificantly influence the rate of IL placements. With the re-
instatement of the minor leagues in 2021,40 and a more 
standard workflow pertaining to MLB rosters, these results 
show that the spikes in 2020 and 2021 were not likely due 
to these roster idiosyncrasies of 2020. 

Additionally, the population of MLB players renders the 
results not generalizable to most athletes. Utilizing publicly 
accessible data also limits details available for each injury. 
In 2020 and 2021, many IL placements were made without 
a specific reason and are sorted as “miscellaneous,” which 
is part of the broader “other” category. It is possible the 
COVID-19 protocol is responsible for many of these place-
ments. Furthermore, only injuries that resulted in a place-
ment on the IL were accounted for; therefore, this study 
did not capture injuries that did not result in an IL listing. 
Such a limitation suggests an underestimation of true in-
jury incidence. In addition, in 2020 the 60-day injured list 
was reduced to 45 days.18 This time difference combined 
with the inadequate injury detail did not allow for an as-
sessment of differences in injury severity between 2020 and 
2021 and pre-COVID-19 seasons. Moreover, the epidemio-
logic nature of the study is not suited to propose a cause 
or explanation for the increase in IL placements. While hy-
potheses for potential causes are presented and supported, 
the current study is not designed to determine causation. 
Finally, utilizing games played to calculate ACWR is an im-
perfect measure since it does not account for differences in 
workload between different players per game. For example, 
a pitcher who throws multiple pitches per game may have a 
higher workload than a position player. Additionally, there 
are multiple intrinsic (e.g. rating of perceived exertion) and 
extrinsic (e.g. altitude and weather) factors that may con-
tribute to workload that were unable to be measured in this 
study. 
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CONCLUSION 

Incidence of placement on the IL increased significantly 
during the 2020 MLB season compared to pre-COVID-19 
and remained elevated in 2021. Rate of IL placements at-
tributed to every anatomic zone, including upper extremity, 
lower extremity, spine/core, and other injuries were signifi-
cantly increased over pre-COVID-19 rates in 2021. Both po-
sition players and pitchers who experienced IL placement 
had a significantly higher ACWR than the average ACWR for 
the 2021 population, suggesting that elevated ACWR may 
be a risk factor for injury. This analysis suggests the inter-
ruption in sport in 2020 may have significant injury risk ef-
fects that persist longer than anticipated. 
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