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Background: Injuries in professional baseball players have become exceedingly common. Efforts to mitigate injury risk have
focused on the kinetic chain, shoulder motion, and so forth. It is unclear whether grip strength is related to injury risk in profes-
sional baseball pitchers.

Purpose/Hypothesis: The purpose of this study was to determine if grip strength was a risk factor for injury. It was hypothesized
that pitchers with weaker grip strength would have a higher likelihood of sustaining a shoulder or elbow injury compared with
pitchers with stronger grip strength.

Study Design: Case-control study; Level of evidence, 3.

Methods: All professional pitchers from a single Major League Baseball organization were included. Dominant and nondominant
grip strength were measured after each pitching outing throughout the 2022 season. Injuries over the course of the season were
recorded, and data were compared between pitchers who sustained a shoulder or elbow injury and those who did not.

Results: Overall, 213 pitchers were included, of whom 53 (24.9%) sustained a shoulder or elbow injury during the season. The
mean grip strength for all pitchers was 144.0 6 20.8 lb (65.3 6 9.4 kg). The mean dominant-arm grip strength was 142.6 6 20.8 lb
(64.7 6 9.4 kg) for pitchers who did not sustain a shoulder or elbow injury and 148.2 6 20.9 lb (67.2 6 9.5 kg) for pitchers who did
sustain an injury, with no significant group difference in grip strength (P . .05). Furthermore, there were no significant differences
in change in grip strength over the course of the season between the groups.

Conclusion: There was no significant difference in mean grip strength or change in grip strength over the course of a single sea-
son between professional baseball pitchers who sustained a shoulder or elbow injury and those who did not.
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Injury rates at all levels of baseball have been on the rise in
recent years.1,2,5,6,8,10,19,20 As a result, significant time and
research have been dedicated toward understanding
potential risk factors for injury, including a focus on pitch
count limits, the number of days of rest needed between
appearances, inning limits, and many other variables.9,13

One area of focus that may play a role in injury, but has
not garnered significant attention, is grip strength. Throw-
ing a baseball requires gripping the seams using different
fingers and locations, depending on the pitch, and as pitch-
ers progress through a game, their grip strength may
weaken.

Grip strength has previously been demonstrated to be
a marker for an individual’s overall muscular strength
and functional status.3,21 It is currently used as an assess-
ment tool during the National Hockey League Entry Draft
Combine.16 Prior studies have demonstrated that age, sex,
and body composition influence grip strength performance
in youth athletes.4,11,18 Hughes et al12 investigated the
impact of grip strength on instantaneous bat velocity of
23 collegiate baseball players; however, they found that
that grip strength and bat velocity were not significantly
related.

The role of grip strength fatigue in baseball pitchers
over the course of a season remains unclear. As the
flexor-pronator mass acts as a secondary stabilizer at the
elbow, if this muscle mass becomes fatigued, it may cause
an increase in stress on the ulnar collateral ligament
(UCL), which could lead to injury. Hence, if a pitcher’s
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grip strength decreased to a certain threshold during the
season, that pitcher could be rested in an effort to prevent
an injury.

While the UCL is the primary restraint to valgus stress
at the elbow, the flexor-pronator mass functions as
a dynamic secondary stabilizer to the medial elbow during
the baseball throw where it takes some of stress off of the
UCL.7,14,15 It would therefore seem that the stronger the
flexor-pronator muscle mass is, the more it could protect
the UCL during throwing and the less stress the UCL
would see. This could, in theory, lead to fewer UCL injuries
if the flexor-pronator mass were stronger and better able to
protect the UCL. While direct measurement of the flexor-
pronator muscle efficiency is difficult, one proxy measure
of flexor-pronator strength is grip strength. Grip strength
has been used as an assessment tool in the National
Hockey League, and it has become a more common mea-
surement used in professional baseball. Pexa et al17 evalu-
ated medial joint gapping and the effect of grip contraction
on the amount of gapping. The authors found that the
amount of medial joint line gapping caused by a valgus
stress of the elbow is significantly reduced when patients
maximally exert their grip strength. Hence, the flexor-
pronator mass may provide some protection to the UCL.

The purpose of this study was to examine the grip
strength in professional baseball pitchers over the course of
a season to determine if strength changes, and if it does,
when and by how much it changes, to determine if grip
strength fatigue can be an indicator for potential injury.
We hypothesized that pitchers with weaker grip strength
would have a higher likelihood of sustaining a shoulder or
elbow injury than pitchers with stronger grip strength.

METHODS

Institutional review board approval was obtained for the
study protocol. All professional pitchers who were mem-
bers of a single Major League Baseball (MLB) team and
pitching during the 2022 season were included. Grip
strength was recorded by a team athletic trainer after
each pitching outing in a game using the Jamar Smedley
hand dynamometer (Sammons Preston). When the pitcher
was removed from the game and went into the clubhouse,
he went to the training room and took a single grip
strength measurement on his dominant hand and nondom-
inant hand.12 All measurements were taken by members of

the training staff, with the pitcher positioned with his arm
at the side, the elbow flexed to 90�, and the forearm in neu-
tral rotation. All injuries for these pitchers were also
recorded by the team over the course of the season.

The mean grip strength over the course of the season
was then compared between pitchers who sustained
a shoulder or elbow injury during the season and those
who did not. Injuries were defined as any shoulder or elbow
problem that caused the player to be evaluated by the med-
ical staff and have a treatment regimen implemented.
Placement on the injured list was not a requirement for
a shoulder or elbow injury to be considered an injury.
The change in grip strength from the beginning of the sea-
son to the end of the season was also calculated and com-
pared between pitchers who sustained an injury and
those who did not.

Continuous data were reported as means and standard
deviations, and t tests were used to compare grip strength
between the 2 study groups.

RESULTS

Overall, 213 individual pitchers across the MLB team were
included. Of these pitchers, 53 (24.9%) sustained a shoulder
or elbow injury during the season. Some players sustained
.1 injury over the course of the season. There were 39
injuries involving the elbow and forearm and 37 involving
the shoulder. Four players sustained an injury to both the
shoulder and elbow. Of the elbow injuries, 4 involved the
UCL.

The mean grip strength for all pitchers was 144.0 6 20.8
lb (65.3 6 9.4 kg). There was no significant difference when
comparing the mean grip strength for the dominant versus
nondominant arm (Table 1). The mean dominant-arm grip
strength was 148.2 6 20.9 lb (67.2 6 9.5 kg) for pitchers
who sustained a shoulder or elbow injury and 142.6 6

20.8 lb (64.7 6 9.4 kg) for pitchers who did not. There
was no significant difference in mean grip strength for
pitchers who did and did not sustain a shoulder or elbow
injury, but pitchers who sustained an injury had a signifi-
cantly higher final-season grip strength measurement
compared with those who did not sustain an injury
(152.6 6 25.3 lb [69.2 6 11.5 kg] vs 142.0 6 26.2 lb [64.4
6 11.9 kg]; P = .012) (Table 2). There were no significant
differences in change in grip strength over the course of
the season between the groups (Table 2).
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When isolating pitchers who sustained only an elbow
injury, there was no significant difference in mean grip
strength over the course of the season compared with
pitchers with no elbow injury. Similarly, there were no sig-
nificant differences in change in grip strength over the
course of the season for pitchers who sustained an elbow
injury and those who did not (Table 3).

DISCUSSION

Shoulder and elbow injuries are common among profes-
sional baseball pitchers. Our hypothesis was not sup-
ported, as there was no significant difference in grip
strength between professional baseball pitchers who sus-
tained a shoulder or elbow injury and those who did not.
Furthermore, those players who sustained a shoulder or
elbow injury had a significantly higher final-season grip
strength measurement than those who did not sustain
a shoulder or elbow injury (P = .012).

Throwing injuries in baseball pitchers of all levels of
play have become increasingly common over the past 10
years. While these players can sustain various injuries,
injuries to the shoulder and elbow are the most common.
Camp et al1 reported on the most common injuries in

professional baseball and found that of the nearly 50,000
injuries sustained between 2011 and 2016, 5 of the top 9
most common injuries involved the shoulder or elbow.
UCL injuries of the elbow were the sixth most common
injury (1175 injuries) between 2011 and 2016, the majority
of which (82%) occurred in pitchers. This resulted in
323,033 days missed. Similarly, forearm flexor-pronator
strains were the ninth most common injury (944 injuries),
with 83,678 days missed because of these injuries. Again,
81% occurred in pitchers. As such, it is clear that the elbow
is a significant cause of disability in professional baseball
pitchers and has been the focus of injury mitigation efforts
for the last several years.

One interesting finding for this study is that grip
strength actually increased, albeit slightly, in both the
injured and noninjured groups. It should be noted this
was a very slight increase and could have been due to
chance. There are several possible explanations for this,
including success of in-season workouts and training, pos-
sible lack of effort at the beginning of the season, or
increased comfort with the grip strength device with
more frequent use toward the end of the season. Further
study is needed to determine the significance and rele-
vance of this potential increase.

The study findings indicated that overall mean grip
strength was not different between pitchers who sustained

TABLE 2
Comparison of Grip Strength Between Professional Baseball Pitchers Who Did Versus

Did Not Sustain a Shoulder or Elbow Injurya

Injured (n = 53) Not Injured (n = 160) P

Mean grip strength for the season, lb (kg) 148.2 6 20.9 (67.2 6 9.5) 142.6 6 20.8 (64.7 6 9.4) .092
Initial grip strength measurement of season, lb (kg) 145.9 6 21.3 (66.2 6 9.7) 139.5 6 20.1 (63.3 6 9.1) .062
Final grip strength measurement of season, lb (kg) 152.6 6 25.3 (69.2 6 11.5) 142.0 6 26.2 (64.4 6 11.9) .012
Change in grip strength over course of season, lb (kg) 6.6 6 17.2 (3.0 6 7.8) 2.5 6 17.4 (1.1 6 7.9) .148

aData are presented as mean 6 SD. Boldface P value indicates a statistically significant difference between groups (P \ .05).

TABLE 1
Dominant Versus Nondominant-Arm Grip Strength in All Professional Baseball Pitchers (N = 213)a

Dominant Arm Nondominant Arm P

Grip strength, lb (kg) 144.0 6 20.8 (65.3 6 9.4) 142.3 6 21.5 (64.5 6 9.8) ..05

aData are presented as mean 6 SD.

TABLE 3
Comparison of Grip Strength Between Professional Baseball Pitchers Who Did Versus Did Not Sustain an Elbow Injurya

Injured (n = 29) Not Injured (n = 184) P

Mean grip strength for the season, lb (kg) 144.7 6 21.8 (65.6 6 9.9) 143.9 6 20.8 (65.3 6 9.4) .853
Initial grip strength measurement of season, lb (kg) 144.8 6 21.4 (65.7 6 9.7) 140.6 6 20.4 (63.8 6 9.3) .333
Final grip strength measurement of season, lb (kg) 150.1 6 26.3 (68.1 6 11.9) 143.9 6 26.3 (65.3 6 11.9) .248
Change in grip strength over course of season, lb (kg) 5.3 6 17.8 (2.4 6 8.1) 3.3 6 17.4 (1.5 6 7.9) .591

aData are presented as mean 6 SD.
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a shoulder or elbow injury and those who did not. Further-
more, change in grip strength over the course of a season
was not significantly different between players who sus-
tained a shoulder and elbow injury and those who did
not. While this information provides an initial baseline,
more research is required to fully evaluate any
relationship. This was a preliminary study using the new
grip strength data that one professional organization col-
lected over the course of a season. Further work is needed
to evaluate changes in grip strength in real time between
innings while players are pitching to determine if acute
changes in grip strength play a role in injury. If there is
a threshold whereby injury risk increases as grip strength
changes, players could be removed from games in an effort
to mitigate injury risk.

Limitations

This study was performed over a single season in a single
MLB baseball organization. As such, the results may not
be generalizable to other teams and athletes of various lev-
els of play. This study did not evaluate change in grip
strength over the course of a game, and as such, we cannot
comment on whether grip strength decreases during
a game and whether this can be a marker for injury. Fur-
ther work is needed in this area to determine whether
a threshold exists for when players should be removed
from games to decrease injury risk based on their grip
strength. This will require in-game measurements of grip
strength in between innings.

CONCLUSION

There was no significant difference in mean grip strength
or change in grip strength over the course of the season
between professional baseball pitchers who sustained
a shoulder or elbow injury and those who did not.
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