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Background: Injury rates in professional baseball players are increasing. It is unclear if the time of rest
from the All-Star break affects injury risk
Methods: Every professional baseball game (A-, Aþ, AA, AAA, and Major League Baseball) played be-
tween 2011 and 2017 was included. Each game was then classified as control game (games played in
April, May, June, and September) or game within one month after the All-Star break. Incidence of injuries
in games within one month of the All-Star break was compared with the control games.
Results: Our analysis included 66,642 games: 46,630 control games and 20,012 games played within one
month after the All-Star break. On univariate analysis, there was a mean ± standard deviation of 0.45 ±
0.72 injuries per game in control games and 0.41 ± 0.68 injuries per game in games played within one
month after the All-Star break (P<.001). On multivariate analysis, there was a significant association
between games played within one month after the All-Star break and number of injuries per game
(P<.001) after adjusting for the level of play and game duration. However, the effect size was 0.001,
suggesting this effect is clinically insignificant.
Conclusion: There does not appear to be a clinically significant difference in injury rates per game in
professional baseball players between games played in the month after the All-Star break and all other
games played during the season. Although the All-Star break provides most players with a chance to rest,
it does not appear to have an effect on injury rates.

© 2022 The Authors. Published by Elsevier Inc. on behalf of American Shoulder & Elbow Surgeons. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
Professional baseball has one of the most grueling seasons in all
sports. Players report to spring training and play several games for
nearly a month before beginning a 162-game regular season,
potentially capped with a month of playoff games. This length of
season exposes the players to risk of both acute, traumatic injuries
such as muscle tears and shoulder dislocations as well as chronic,
overuse injuries such as tendonitis.3 Despite an increased focus on
injury prevention, injury rates in professional baseball have been
on the rise over the last 10 years.3,6

Although some risk factors for injury including loss of shoulder
range of motion, loss of hip range of motion, geography, pitch ve-
locity, pitching while fatigued, and many others have been deter-
mined, no studies to date have evaluated the effect of mid-season
rest (days off) on injury rates.4,5,7-9,12,13 Most professional sports
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have an All-Star break in the middle of the season to afford most
players a short period of time off for rest and recovery. However, it
is unclear if this time off has any effect, either positive or negative,
on injury risk. If this time off were to dramatically decrease injury
risk in the subsequent month, a case could be made to implement a
second break in the season or otherwise alter the schedule so as to
increase rest time in an effort to decrease injury rates.

Therefore, the purpose of this study was to determine whether
the incidence of injuries per game in professional baseball players
differed in games played during the month after the All-Star break
from games played during the rest of the regular season. The au-
thors hypothesize that the incidence of injuries will be lower in
games played in the month after the All-Star break than that in the
rest of the regular season in professional baseball players.

Methods

This studywas performedwith the approval of theMajor League
Baseball (MLB) Research Committee. The Commissioner’s Office of
er & Elbow Surgeons. This is an open access article under the CC BY-NC-ND license
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Table I
The P value and effect size for the association between each variable and the number
of injuries per game in a multivariate analysis of variance within both Major and
Minor League Baseball Games.

Variable P value Effect size

Game duration <.001 0.016
Level of play <.001 0.011
After All-Star break <.001 0.001

The overall model had an R2 of 0.04.
Bold value indicates statistical significance.

Figure 1 This estimated mean plot of number of injuries per game for games in March,
April, June, and September as compared with games within one month after the All-
Star break, after adjusting for game duration and level of play. (Mon ¼ month).

P.N. Chalmers, K. Mcelheny, J. D’Angelo et al. JSES Reviews, Reports, and Techniques 2 (2022) 17e19
MLB provided a list of every professional baseball game that was
played between 2011 and 2017, which included the game duration in
minutes and the level of play (A-, Aþ, AA, AAA, andMLB). Each game
played has a unique identifier known as the game ID. Injuries from
each game were recorded in the MLB Health and Injury Tracking
System (HITS) database. HITS is a centralized database that contains
deidentified player information. It was developed as a league-wide
injury surveillance system in 2010 to record player injuries and
injury time.11 HITS has been used in several prior studies and has
been found to be a reliable source of information.2,3 Each in-game
injury within HITS was associated with a game ID, and using this
unique identifier, the two databases were linked. We then deter-
mined the number of injuries per game for each game. Thereafter,
each game was classified as a control game (games played in April,
May, June, and September) or a gamewithin onemonth after the All-
Star break. The All-Star Game dates over the study periodwere 7/12/
2011, 7/10/2012, 7/16/2013, 7/15/2014, 7/14/2015, 7/13/2016, and 7/
12/2017. Data from games played in March, October, and July before
the All-Star break (and including the All-Star Game itself) were
excluded to avoid potential effects from the early season, postseason,
and schedule variations in the exact positioning of the All-Star break
between years. Games in August more than one month removed
from the All-Star break were included as control games.

Statistics

All analyses were conducted in Excel, version 16, (Microsoft,
Redmond, WA, USA) and SPSS, version 26, (IBM, Armonk, NY, USA).
We conducted a multivariate analysis of variance with number of
injuries per game as the dependent variable and the following in-
dependent variables: level of play, game duration in minutes, and
whether the gamewas within onemonth after the All-Star break or
within the control group. The level of play and game duration were
included in the analysis as they have been shown to be associated
with the number of injuries per game in prior analyses.3 From this
analysis, we determined whether each variable significantly asso-
ciated with the number of injuries per game via the P value, with
0.05 set a priori as the demarcation of statistical significance. We
also determined the clinical importance of each variable using the
effect size. The predictive power of the overall model was estimated
using the R2 value. Finally, estimated means were calculated for
injury number per game relative to the All-Star break after ac-
counting for other variables.

Results

Our analysis included 66,642 games, 46,630 control games, and
20,012 games played within one month after the All-Star break. On
a univariate analysis, there were a mean ± standard deviation of
0.45 ± 0.72 injuries per game in the control games and 0.41 ± 0.68
injuries per game in the games played within one month after the
All-Star break (P<.001). Of these games, 19% (12,955/66,642) were
major league games, 20% (13,184/66,642) were AAA games, 19%
(12,955/66,642) were AA games, 19% (12,833/66,642) were high A
(Aþ) games, and 19% (12,686/66,642) were low A (A-) games.

On multivariate analysis, there was a significant association
between games played within one month after the All-Star break
and number of injuries per game (P<.001) after adjusting for the
level of play and game duration. However, the effect size was 0.001
(Table I), suggesting that this effect is clinically insignificant (Fig. 1).

Discussion

Injury rates in professional baseball players are continuing to rise
despite a recent focus on injury prevention efforts. The authors’
18
hypothesiswas partially correct, as therewas a statistically significant
but likely clinically insignificant difference in the incidence of injuries
in games played in themonth after the All-Star break comparedwith
the rest of the regular season in professional baseball players. This
suggests that the addition of a second break or the alteration of the
regular season game schedule to increase the number of rest periods
would not be expected to decrease injury rates.

In an effort to decrease injury rates in baseball players, several
recent studies have evaluated various risk factors for injury at all
ages and levels of play. Fleisig et al performed a 10-year prospective
study in adolescent baseball players and found that pitchers who
threwmore than 100 innings per year were 3.5 times more likely to
be injured than those who threw fewer than 100 innings per year.9

Hibberd et al found that high-school pitchers who were also
catchers had a 2.9 times higher risk of injury than pitchers who did
not also play a catcher.10 Wilk et al found that loss of passive gle-
nohumeral motion, specifically loss of total arc of motion and loss of
external rotation, was a significant risk factor for shoulder and
elbow injury in professional baseball players.12,13 Chalmers et al
found that pitchers with higher average and peak pitch velocity
were significantly more likely to undergo an ulnar collateral liga-
ment reconstruction than pitchers who threw lower-velocity
pitches.5 Although these studies have provided evidence that has
led to implementation of injury prevention programs, some of
these risk factors are notmodifiable. However, theremay be several
modifiable risk factors for injury that remain unexamined. Time off
during the season is one of these factors.

Since 1903 when the American League and National League
began cooperating before merging into a single organization in
2000, the MLB season has seen several modifications, including the
introduction of the All-Star break in 1933.1 The All-Star break is a
time to showcase specific skills (Home Run Derby) and allow the
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best players from both the American League and National League to
compete with and against one another. However, there is a sec-
ondary purpose to this mid-season break, and that is to allow
players, as well as coaches and staff, to rest before the second half of
the season. This study found that the All-Star break does not appear
to have a clinically significant effect on injury rates in the imme-
diate games after the break compared with the rest of the season.
This is an interesting finding as it means that a short period of time
off during the course of the season does not appear to affect injury
rates, either negatively or positively.

Although many might think consecutive days off would posi-
tively affect injury rates as players return more rested, it is also
possible that the All-Star break could negatively impact injury rates
as players are not performing their usual strength and conditioning
routines and could come back from the All-Star break mildly
deconditioned. However, neither of these outcomes were found in
this study. These two effects may also negate one another. As such,
there does not appear to be a need to alter the current season layout
to prevent injuries. One interesting aspect that this study could not
account for is the effect of the All-Star break on players’, coaches’,
and so on mental health. Further work is needed to understand the
effect of prolonged rest, including down time between playoff se-
ries, on injury rates and mental health. However, based on this
study, it does not appear a short break has any effect on injury rates,
either positive or negative, in professional baseball players.

Limitations

Although the physicians, trainers, and therapists who enter in-
formation into the data sets that were used in this study take great
care in entering information correctly, it is possible there were inac-
curacies during information entry.However, even if this did occur, it is
unlikely that this would have significantly affected the results given
the size of the data sets. In addition, players who participated in the
All-Star Game each year were included in the analysis, as they still
were afforded time off for the All-Star break (albeit less time off than
players who did not participate in the All-Star game).

Conclusion

There does not appear to be a clinically significant difference in
injury rates per game in professional baseball players between
games played in the month after the All-Star break and all other
games played during the season. Although the All-Star break pro-
vides most players with a chance to rest, it does not appear to have
an effect on injury rates.
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