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Background: Although batters are frequently hit by pitch (HBP) in baseball, the effect of HBP injuries remains undefined in the
literature.

Purpose: To determine the effect of HBP injuries in terms of time out of play, injury patterns resulting in the greatest time out of
play, and the value of protective gear such as helmets and elbow pads.

Study Design: Descriptive laboratory study.

Methods: Based on the Major League Baseball (MLB) Health and Injury Tracking System, all injuries to batters HBP during the
2011-2015 MLB and Minor League Baseball (MiLB) seasons were identified and analyzed. Video analysis was performed on all
HBP events from the 2015 MLB season. Multivariate stepwise regression analysis was utilized to determine the predictive capac-
ity of multiple variables (velocity, pitch type, location, etc) on injury status and severity.

Results: A total of 2920 HBP injuries resulted in 24,624 days missed (DM) over the 5 seasons. MLB HBP injuries occurred at a rate
of 1 per 2554 plate appearances (1 per 9780 pitches thrown). Mean DM per injury were 8.4 (11.7 for MLB vs 8.0 for MiLB, P\ .001).
Surgery was required for 3.1% of MLB injuries and 1.2% of MiLB injuries (P = .005). The most common body regions injured were
the hand/fingers (n = 638, 21.8%), head/face (n = 497, 17.0%), and elbow (n = 440, 15.7%), and there were 146 (5.0%) concussions.
Injury rates and mean DM correlated with velocity in a near linear fashion. Players hit in the head/face (odds ratio, 28.7) or distal
upper extremity (odds ratio, 6.4) were more likely to be injured than players HBP in other locations. Players with an unprotected
elbow missed 1.7 more days (95% CI, –4.1 to 7.6) than those with an elbow protector (P = .554) when injured after being HBP.

Conclusion/Clinical Relevance: Although HBP injuries occur infrequently in the course of normal play, they collectively repre-
sent a significant source of time out of play. The most common body regions injured include the hands/fingers and head/face, and
batters hit in these locations are significantly more likely to be injured. After contusions, concussions were the most common
injury diagnosis.
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Baseball is a unique game in that, unlike most sports, it is
the defense that predominantly controls the action and
pace of play. Accordingly, offensive players (batters) have
little to no influence over pitchers in terms of pitch type,
ball velocity, and pitch location. This establishes a dynamic
in which batters may have difficulty escaping being hit by
pitch (HBP). These HBP events can cause considerable dis-
comfort, injury, and time out of play for these batsmen. On
August 17, 1920, shortstop Ray Chapman was hit in the
head by a pitch from Carl Mays.2 Chapman was the first
and only known Major League Baseball (MLB) player to
die as a result of being hit by a pitch. Since that time,

a multitude of rule changes have been implemented to bet-
ter protect hitters: replacing the ball when dirty and diffi-
cult to see, utilization of more sophisticated helmets with
ear protection, and negative consequences for pitchers
who are thought to have intentionally thrown at batters.
The use of accessory protective gear, such as elbow pads
and facemasks, has also been on the rise in recent years.

Despite these efforts, HBP injuries still occur in base-
ball. Although new studies are reporting the incidences
of injuries to pitchers, position players, base runners, and
catchers, little is known about the effect of batters being
hit by ptiches.1,4-6,9,12 In 2012, Athiviraham and col-
leagues2 studied the effect of baseball-to-helmet injuries
in MLB. They identified a few risk factors that increased
the likelihood of the batter’s sustaining a more significant
injury or concussion. These included increased pitch veloc-
ity and location of impact.
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Although each of these works represents a significant
contribution to our understanding of injuries sustained
by hit batsmen, each focuses on a small portion of the
actual injuries that occur. Many of these studies are also
limited by their reliance on disabled lists and publicly
accessible online injury reports. Despite these efforts, the
incidence, rate, effect, and types of HBP injuries in base-
ball remain undefined in the current literature, and
a more comprehensive analysis is warranted. Based on
the recently implemented MLB Health and Injury Track-
ing System (HITS) database,11 the purposes of this work
were to better understand the epidemiology of injuries
occurring among MLB and Minor League Baseball
(MiLB) players who are HBP. Specifically, we sought to
(1) quantify the effect of these injuries in terms of time
out of play, (2) determine the most common body regions
injured, (3) identify injury patterns and risk factors that
result in the greatest time out of play, and (4) better under-
stand the effect of protective gear such as helmets and
elbow pads. We hypothesized that getting hit by a pitch
is a significant source of injury and morbidity for profes-
sional batters and that injury severity would correlate
with body region injured, pitch type, and velocity but
would be reduced for players hit in locations shielded by
protective gear.

METHODS

This work was approved by the institutional review board
of the Hospital for Special Surgery and the MLB Research
Committee. After approval, all professional baseball play-
ers (MLB and MiLB) were identified who sustained an
HBP injury during the 2011-2015 seasons. For this work,
the term ‘‘HBP events’’ describes any time that a player
is HBP (regardless of whether it results in an injury).
‘‘HBP injuries’’ were defined as the HBP events that
required the player to miss at least 1 day of play, and these
were identified with the HITS surveillance system. The
HITS medical record system captures injuries reported
by athletic trainers that result in time out of play for all
professional baseball players from 30 MLB clubs and their
230 minor league affiliates. Additional details of HITS
were previously published.1,7,8,11

Variables analyzed for all injuries included region of the
body injured, diagnosis (Sports Medicine Diagnostic Cod-
ing System),10 date of injury, date of return to play, days
missed (DM), player position, level of play (MLB vs
MiLB), activity leading to injury, and treatment (surgical

or nonoperative). Injuries were excluded if they occurred
during the off-season. Similarly, injury events classified
as ‘‘season ending’’ were excluded from the analysis of
DM since many of these players may not have officially
‘‘returned to play’’ until the beginning of the following sea-
son. These injuries were not excluded from the descriptions
of injury type, body region injured, diagnosis, and so on.

To determine injury rates and the effect of specific var-
iables on injury severity, detailed video analysis was per-
formed on HBP injuries occurring in MLB during the
2015 season. For this year, video analysis was performed
for every HBP event in MLB, regardless of whether the
event resulted in an injury. Data extracted from the 2015
HBP videos included body location in which the batter
was hit, pitch type, and pitch velocity. Overall injury rates
were calculated by dividing the number of HBP injuries by
the total number of HBP events for that season. Additional
analysis was performed to determine the injury rates and
mean DM based on pitch type and pitch velocity. The inde-
pendent risk for injury and increasing severity of injury
(defined by increasing number of DM) was assessed for
a number of variables (pitch velocity, pitch type, body
region HBP, and time of season) via multivariate stepwise
linear and logistic regression analysis.

Finally, to determine the effect of protective equipment
(helmets and elbow pads) worn while batting, video analy-
sis was performed for every MLB HBP injury to the head/
face/neck and elbow across the entire study period (2011-
2015). In this analysis, mean DM were compared between
injured players hit in the elbow while wearing a pad and
injured players hit in the unprotected elbow. Similarly,
mean DM for players hit in the helmet were compared
with those hit in an area of the head or face that was not
protected by the helmet. Video footage was not reliably
available for all MiLB HBP injuries, so these were not
included in the HBP analysis.

Statistics

Epidemiologic data are presented with descriptive statis-
tics, such as mean, median, frequency, and percentage
where appropriate. Pairwise comparisons between nor-
mally distributed continuous variables (mean DM between
MLB and MiLB players) were performed with a Student t
test. Proportions (frequency of surgery) were compared
between groups with the Fisher exact test. Linear regres-
sion was used to determine the significance of trends
over time or increasing pitch velocity. These results are
reported with their corresponding R2 and P values. To
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determine the predictive capacity of variables (body region
HBP, velocity, pitch type, time of year, etc) on injury status
and DM, multivariate analysis was performed with a back-
ward stepwise logistic and linear regression for all varia-
bles where P \ .10. These results are reported in odds
ratios (ORs) with corresponding 95% CIs and P values.
For all analyses, only P values \.05 were considered to
represent statistically significant differences.

RESULTS

During the 2011-2015 seasons, there were a total of 2920
HBP injuries in professional baseball that resulted in at
least 1 day out of play. Of these, 361 (12%) occurred among
MLB batters and 2559 (88%) among MiLB batters (Table
1). There were a total of 9783 and 62,184 HBP events in
MLB and MiLB, respectively. HBP injuries occurred once
for every 21.7 HBP events, 2554 plate appearances, and
9780 pitches thrown. In MiLB, they occurred once for every
24.3 HBP events and 1791 plate appearances. These inju-
ries resulted in a total of 24,624 days out of play, and the
mean DM per injury were 8.4. MLB players missed
a mean of 11.7 days per injury, as opposed to 8.0 for
MiLB players (P\ .001). The percentage of injuries requir-
ing surgery was low (1.4%), and surgical treatment was
more commonly required at the MLB versus MiLB level
(3.1% vs 1.2%, P = .005). Overall, the annual number of
HBP injuries remained steady (R2 = 0.241, P = .401) with
an average of 584 injuries per season and 4925 DM per sea-
son (Table 2, Figure 1). In MLB, the annual number of

HBP injuries was highest in 2011 (n = 107). Although
this declined to 48 HBP injuries the following year
(2012), there was a steady increase in HBP injuries from
2012 to 2015 at the MLB level alone (R2 = 0.980, P = .010).

The most commonly injured body region was the hand/
finger/thumb, which accounted for 638 (21.8%) of all HBP
injuries (Table 3). This was closely followed by the head/
face (n = 497, 17.0%), elbow (n = 440, 15.7%), forearm
(n = 265, 9.1%), and wrist (n = 205, 7.0%). Table 3 lists

TABLE 1
HBP Injuries in Major and Minor League Baseballa

Major League Minor League Overall P Value

HBP injuries, n (%) 361 (12) 2559 (88) 2920
Total days missed, n (%) 4216 (17) 20,408 (83) 24,624
Days missed per injury, mean (median) 11.7 (2) 8.0 (2) 8.4 (2) \.001
Frequency of surgery, % 3.1 1.2 1.4 .005

aBold indicates P \ .05. HBP, hit by pitch.

TABLE 2
Comparison of Hit-by-Pitch Injuries by Season in Professional Baseballa

All of Baseball MLB MiLB

Injuries, n
Total
DM

Mean
DM

Median
DM Injuries, n

Total
DM

Mean
DM

Median
DM Injuries, n

Total
DM

Mean
DM

Median
DM

2011 648 6888 10.6 3.0 107 1531 14.3 2.0 541 5357 9.9 3.0
2012 532 4284 8.1 2.0 48 372 7.8 1.5 484 3912 8.1 2.0
2013 610 5042 8.3 2.0 60 758 12.6 2.5 550 4284 7.8 2.0
2014 574 4888 8.5 2.0 66 685 10.4 2.0 508 4203 8.3 2.0
2015 556 3522 6.3 2.0 80 870 10.9 2.0 476 2652 5.6 2.0
Annual mean 584 4925 8.4 2.0 72 843 11.7 2.0 512 4082 8.0 2.0

aDM, days missed; MiLB, Minor League Baseball; MLB, Major League Baseball.
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Figure 1. Overall annual number of hit by pitch (HBP) injuries
remained steady (R2 = 0.241, P = .401). This was the case at
the Minor League Baseball (MiLB) level (R2 = 0.257, P = .384)
and the Major League Baseball (MLB) level (R2 = 0.063, P =
.683) for the entire study period. However, when limited to
MLB from 2012 to 2015 (excluding the outlying year of
2011), the annual number of injuries actually increased
(R2 = 0.980, P = .010).
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the most common diagnoses. After contusions, the next-
most common diagnoses were concussion (n = 146, 5.0%),
other head injury (n = 132, 4.5%), and facial contusion
(n = 130, 4.5%).

Based on the video analysis of all HBP events from the
2015 MLB season, injury rates were calculated and are
provided in Figure 2. Although the overall injury rate
(number of HBP injuries / number of HBP events) was
2.9%, the injury rate for players HBP in the head/neck
was .10 times greater at 31%. This was followed by the
forearm (9%) and hand (9%), while all other body regions
demonstrated injury rates �2%. Based on pitch type,

fastballs resulted in the highest rate of injury (3.7%) (Table
4). As pitch velocity increased, injury rates increased in
a near linear fashion (R2 = 0.938, P = .002), and the
same was noted for mean DM per injury (R2 = 0.863, P =
.007) (Figure 3). In the multivariate analyses, the only sig-
nificant predictor of injury was body region injured. Play-
ers hit in the head/neck demonstrated an OR of 28.68
(P \ .001), while those hit in the distal upper extremity
demonstrated an OR of 6.36 (P \ .001) as compared with
all other body regions (Table 5). Players hit in the distal
upper extremity (OR, 1.96; P = .004) were more likely to
miss an increased number of days.

TABLE 3
Body Region Injured and Diagnosis for the Most Commonly Occurring Hit-by-Pitch Injuries in Professional Baseball Playersa

Overall Days Missed MLB MiLB

n (%) Rank Total Mean n (%) Rank n (%) Rank

Body region
Hand/finger/thumb 638 (21.8) 1 9178 14.39 100 (27.7) 1 538 (21.0) 1
Head/face 497 (17.0) 2 4245 8.54 42 (11.6) 3 455 (17.8) 2
Elbow 440 (15.7) 3 1294 2.94 49 (13.6) 2 391 (15.3) 3
Forearm 265 (9.1) 4 3055 11.53 35 (9.7) 4 230 (9.0) 4
Wrist 205 (7.0) 5 2285 11.15 27 (7.5) 5 178 (7.0) 5
Lower leg/Achilles tendon 181 (6.2) 6 1169 6.46 14 (3.9) 9 167 (6.5) 6
Knee 157 (5.4) 7 925 5.89 15 (4.2) 8 142 (5.5) 7
Foot/toes 121 (4.1) 8 579 4.79 23 (6.4) 6 98 (3.8) 8
Upper arm 105 (3.6) 9 199 1.90 12 (3.3) 10 93 (3.6) 9
Chest/sternum/ribs/upper back 86 (3.0) 10 422 4.91 17 (4.7) 7 69 (2.7) 10
Shoulder/clavicle 70 (2.4) 11 298 4.26 9 (2.5) 12 61 (2.4) 11
Upper leg (thigh) 67 (2.3) 12 338 5.04 11 (3.0) 11 56 (2.2) 12
Ankle 43 (1.5) 13 504 11.72 2 (0.6) 14 41 (1.6) 13
Hip/groin 21 (0.7) 14 41 1.95 3 (0.8) 13 18 (0.7) 14
Neck/cervical spine 11 (0.4) 15 28 2.55 1 (0.3) 15.5 10 (0.4) 15
Lower back/sacrum/pelvis 6 (0.2) 16 10 1.67 1 (0.3) 15.5 5 (0.2) 16.5
Abdomen 5 (0.2) 17 7 1.40 — — 5 (0.2) 16.5
Other injuries 2 (0.1) 18 47 23.50 — — 2 (0.1) 18
Total 2920 (100) 24,624 361 (100) 2559 (100)

Diagnosisb

Hand contusion 484 (16.6) 1 3439 7.11 67 (18.6) 1 417 (16.3) 1
Elbow contusion 436 (14.9) 2 1252 2.87 49 (13.6) 2 387 (15.1) 2
Forearm contusion 232 (7.9) 3 1162 5.01 27 (7.5) 3 205 (8.0) 3
Wrist contusion 180 (6.2) 4 1239 6.88 20 (5.5) 5 160 (6.3) 5
Leg contusion 176 (6.0) 5 977 5.55 12 (3.3) 9.5 164 (6.4) 4
Knee contusion 157 (5.4) 6 925 5.89 15 (4.2) 8 142 (5.5) 6
Concussion 146 (5.0) 7 1659 11.36 16 (4.4) 6.5 130 (5.1) 7
Head injury other than concussion 132 (4.5) 8 549 4.16 7 (1.9) 16 125 (4.9) 8
Facial contusion 130 (4.5) 9 532 4.09 9 (2.5) 13.5 121 (4.7) 9
Foot contusion 112 (3.8) 10 323 2.88 21 (5.8) 4 91 (3.6) 11
Upper arm contusion 105 (3.6) 11 199 1.90 12 (3.3) 9.5 93 (3.6) 10
Metacarpal fracture 76 (2.6) 12 3927 51.67 16 (4.4) 6.5 60 (2.3) 12
Shoulder contusion 68 (2.3) 13 284 4.18 9 (2.5) 13.5 59 (2.3) 13
Quadriceps contusion 42 (1.4) 14 222 5.29 8 (2.2) 15 34 (1.3) 14
Thoracic contusion 42 (1.4) 15 207 4.93 10 (2.8) 12 32 (1.3) 16
Rib contusion 39 (1.3) 16 121 3.10 6 (1.7) 17.5 33 (1.3) 15
Phalangeal fracture of finger 38 (1.3) 17 1201 31.61 11 (3.0) 11 27 (1.1) 17.5
Facial fracture 30 (1.0) 18 996 33.20 3 (0.8) 20 27 (1.1) 17.5
Facial laceration 29 (1.0) 19.5 163 5.62 4 (1.1) 19 25 (1.0) 19
Ulnar fracture 29 (1.0) 19.5 1681 57.97 6 (1.7) 17.5 23 (0.9) 20

aMiLB, Minor League Baseball; MLB, Major League Baseball.
bOnly the top 20 diagnoses are included in this analysis.
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In the analysis of protective gear, a total of 44 players
were injured after an HBP to the elbow. Of these, 9 were
hit on a protective elbow pad while 35 were not. Mean
DM per injury were 1.8 days for the group wearing a pad
versus 3.5 days for those without a pad (mean difference,
1.7 days; 95% CI, –4.1 to 7.6; P = .554). Similarly, 35
MLB players were injured after being HBP in the head/
face/neck. Of these, 24 were hit in the helmet, while 11
were hit elsewhere in the head/face/neck. The DM missed
for those hit in the helmet were 7.3, as opposed to 12.7
for those hit outside the helmet (mean difference, 5.4
days; 95% CI, –4.5 to 15.4; P = .275).

DISCUSSION

While it is well established that injuries are on the rise for
professional baseball players, very little is known about

injuries to batters, and even less is understood about inju-
ries secondary to batters being HBP. Accordingly, the pur-
poses of this work were to utilize HITS data to understand
the epidemiology and effect of these injuries, determine the
most common body regions injured, identify the most sig-
nificant injury patterns and risk factors, and determine
the benefit of protective gear worn by batters. Ultimately,
an average of 584 hit batsmen missed 4925 days of play in
professional baseball each year studied, and 3.1% of these
required surgical treatment for their injuries. Although
the overall rate of annual HBP injuries remained steady,
the annual incidence increased from 2012 to 2015 in
MLB. The overall injury rate was low (3%), but it was
.10 times higher (31%) for players hit in the head/neck.
Both injury rate and mean DM correlated with pitch veloc-
ity in a near linear fashion, and the greatest independent
predictors for injury and increased DM were being hit in
the head/neck or the distal upper extremity.

Based on this analysis, MLB HBP injuries occurred only
once for every 21.7 HBP events, 2554 plate appearances,
and 9780 pitches thrown; however, a total of 24,624 days
were missed owing to HBP injuries during the study period
across all of MLB and MiLB. This equates to approxi-
mately 27 full baseball seasons (4925 days) worth of missed
time each year. Although the mean number of DM per
injury was 8.4, the median is much lower at 2.0 DM per
injury. This indicates that the mean may be inflated
because of outlying injuries that lead to very prolonged
periods of missed time (many of which may have required
surgery). It is also worth noting that the mean DM and
percentage of injuries requiring surgery were significantly
higher for MLB versus MiLB players. These findings are

TABLE 4
HBP Injury Rates Based on Type of Pitch and Velocity

for Major League Baseball in 2015a

HBP, n Injured, n
Injury

Rate, %
Total
DM

Mean
DM

Pitch
Fastballb 846 31 3.7 412 13.4
Change-upc 89 3 3.4 21 7.0
Curveballd 193 6 3.1 14 2.3
Sinker 166 5 3.0 108 21.6
Slider 244 1 0.4 64 64.0
Cutter 71 0 0.0 0 —
Knuckleball 9 0 0.0 0 —
Split finger 6 0 0.0 0 —

Velocity, mph
96-100 106 5 4.7 83 16.6
91-95 653 23 3.5 428 18.6
86-90 412 11 2.7 79 7.2
81-85 227 4 1.8 17 4.3
76-80 157 3 1.9 11 3.7
�75 69 0 0.0 0 0.0

Total 1624 46 2.8 618 13.4

aDM, days missed; HBP, hit by pitch.
bIncludes 2- and 4-seam fastballs.
cIncludes change-ups and eephus pitches.
dIncludes standard and knuckle curveballs.

Figure 2. (A) Injury rates and (B) mean days missed (DM) for
injuries during the 2015 Major League Baseball season, based
on body region in which the batter was hit by pitch (HBP).
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similar to those published by Dahm et al7 in a recent study
on knee injuries in professional baseball. For HBP injuries,
this discrepancy between MLB and MiLB may be related to
increased pitch velocity or improved access to medical care
at the MLB level. Another potential reason could be reti-
cence of MiLB players to undergo surgery because of
a strong desire to minimize time out of play as they
attempt to move forward in the system.

In contrast to many previous reports on rising injuries
in baseball,3,5,7,12 the overall burden of HBP injuries has
remained fairly steady across all of baseball. The greatest
number of injuries was reported in 2011 (n = 648), and
the lowest occurred the following year (n = 532). This dis-
crepancy between 2011 and 2012 is particularly pro-
nounced for MLB. While there were 107 HBP injuries
and 1531 DM in 2011 for MLB, these numbers sharply
fell to 48 injuries and 372 DM in 2012. Since that time,
there has been a steady increase in the annual number
of HBP injuries and total DM in MLB alone, which is
more consistent with other epidemiologic reports on
baseball-related injuries.6,7,12 The cause of these findings
regarding the fall and rise of HBP injuries in MLB is not

immediately apparent, but 2011 appears to be an outlier
as compared with more recent years.

Perhaps it is not surprising that the most commonly
injured body region is the upper extremity. After all, the
hands are the part of the batter that is nearest to the strike
zone for most hitters. Ultimately, upper extremity injuries
accounted for 1723 (59%) of all HBP injuries and 16,309
(66%) DM. It is also worth noting that players hit in the
elbow, forearm, wrist, hands, or fingers were 6 times
more likely to miss time from play than those hit in other
body locations (excluding the head/neck). Because batters
are so commonly hit in the upper extremity, many now
wear protective elbow pads while batting. In this work,
the mean difference in DM was 1.7 days between players
with and without an elbow pad who were injured after
being hit in the elbow. This difference, however, did not
reach statistical significance (P = .554), which was likely
due to insufficient power. Note that only injured players
(those actually missing time) were included in this analy-
sis. This study was not designed to detect differences in
injury rates between players with and without elbow
pads, but this may prove an interesting topic for future
study.

After hand injuries, the most common body region
injured was the head/face (n = 497, 17.0%). Other than con-
tusion, the most common overall diagnoses were concus-
sion (n = 146, 5.0%) and ‘‘head injury other than
concussion’’ (n = 132, 4.5%), the reason for which is two-
fold: (1) nearly one-third (31%) of players HBP in the
head/neck are forced to miss time from play, and (2) batters
are 29 times more likely to miss time when hit in the head/
face as compared with all other body regions (excluding
distal upper extremity). Similar to the present study, Athi-
viraham et al2 demonstrated that increased pitch velocity
was correlated with more severe injury and increased like-
lihood of concussion when HBP in the helmet. In their
work, 50% (9/18) of players hit in the helmet were diag-
nosed with a concussion. Despite the tremendous advance-
ments that have been made as hitters have progressed
from wearing wool caps to leather-padded hats to modern
plastic helmets, this remains an important issue for
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Figure 3. For the 2015 Major League Baseball season, (A)
the injury rate (defined as number of HBP injuries per HBP
occurrence) increased in a near linear fashion with increasing
velocity of the pitch (R2 = 0.938, P = .002). (B) A similar trend
is noted for the mean number of days missed (DM) based on
pitch velocity in miles per hour (R2 = 0.863, P = .007). HBP,
hit by pitch.

TABLE 5
Significant Risk Factors for Injury

and Increased Days Missed After HBP Eventsa

Risk: Body Region Injured Odds Ratio 95% CI P Value

HBP resulting in injury
Head/neck 28.68 7.32-95.67 \.001
Distal upper extremityb 6.36 3.40-11.90 \.001
All other body locations 1.00 — —

Increased days missed for
HBP injuries
Head/neck 1.14 0.53-2.45 .732
Distal upper extremityb 1.96 1.23-3.14 .004
All other body locations 1.00 — —

aBold indicates P \ .05. HBP, hit by pitch.
bIncludes injuries to the forearm, wrist, hand, and fingers.
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professional baseball batters. It is also worth noting that
batters injured when hit in the head/face missed a mean
8.5 days (Table 3), which is less than the mean DM for inju-
ries to the hand (14.4 days), ankle (11.7 days), forearm
(11.5 days), and wrist (11.2 days). These data suggest
that usage of helmets has been successful in preventing
catastrophic head injuries that may have been more com-
mon in the early days of baseball.

Although these results represent a number of novel
findings, this work is certainly not without its limitations.
As with all injury surveillance systems, the accuracy of
data depends on those entering injuries into the system.
Although the data are primarily entered by athletic train-
ers who are familiar with their players’ health and are well
versed with the medical record system, some injuries may
have been missed. The video analysis portion of this study
is limited in that only MLB events could be included, as
MiLB video data are not consistently available. Despite
this limitation, .1600 HBP videos were reviewed for this
work. Another limitation of this work was that the study
was likely underpowered to determine the true efficacy of
protective gear such as elbow pads. A number of strengths
to this work merit mention. These include its comprehen-
sive nature of including every HBP injury occurring at
every level of professional baseball over 5 seasons, inclu-
sion of video analysis, utilization of multivariate analysis
to account for confounding variables, the focused nature
on a specific injury mechanism that is responsible for a sig-
nificant amount of disability in the sport of baseball, and
report on a topic that was not previously discussed in the
medical literature.

CONCLUSION

Injuries rarely occur as a result of batters being HBP; how-
ever, these injuries collectively represent a significant
source of disability and time out of play from professional
baseball. Although the annual rate of HBP injuries
remained steady in MiLB, the number of injuries signifi-
cantly increased from 2012 to 2015 in MLB. The 2 most
common body regions injured were the hand and the
head, and both these areas demonstrated significantly
higher injury rates as compared with all other body
regions. HBP injuries to the head were responsible for
146 concussions during the study period. Injury severity
(in terms of injury rate and mean DM per injury) corre-
lated with pitch velocity in a near linear fashion. Accord-
ingly, these high-velocity injuries to the hands and head

may represent a potential target for injury prevention pro-
grams in the future.
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