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ARTICLE INFO Background: The impact of single-sport specialization on performance and injury risk in youth and
adolescent athletes remains debated. The purpose of this study was to determine the incidence of single-
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Baseball and injury history.

[?i\tfl:lifgd throwing Methods: High school pitchers in the Northeastern, Southeastern, Midwestern, and Western Regions of

the United States were prospectively recruited. Prior to the season, pitchers were surveyed about their
Shoulder basic demographics, sport participation history, and injury history. At this timepoint, a standardized
Specialization physical examination was performed and max pitch velocity was measured. They were then prospec-
Single sport tively followed over the ensuing high school season, where pitch utilization and counts were followed
and injuries were tracked.
Level of evidence: Level III; Prospective Results: Across the study, 115 pitchers were recruited, of whom 53% played baseball as their only sport
Prognostic Study and 47% played other sports. Single- position specialization within baseball was uncommon as 90% of
athletes played positions other than pitcher. There were no differences in range of motion, strength, or
pitch velocity between multisport athletes and single-sport specialists. Within the multisport group, 26%
reported a history of injury, while 38% of the single-sport specialists reported a history of injury (P =
.179). There were no significant differences in pitcher utilization between multisport athletes and single-
sport specialists. Only a single prospective injury occurred in the 115 players.
Conclusion: Although single-sport specialization is common, nearly half of all high school pitchers in
this study were multisport athletes. While injury history was generally similar between the two groups,
single-sport baseball players did not have the following: improved motion, increased strength, higher
ball velocity, or greater pitching volumes during the high school baseball season compared to multisport
athletes. Accordingly, single-sport specialization did not have a competitive advantage for these high
school pitchers based on the performance factors studied. Further prospective studies are necessary to
understand the association between single-sport specialization and injury risk in high school baseball
players.
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is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
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Young baseball pitchers are frequently injured,>”® and the fre-
quency of these injuries may be increasing.®'>'° There are multiple
factors that potentially contribute to these injuries, including high
pitch velocity,** weighted ball throwing programs,'“?! inadequate
rest,'! and increased workload.”!"!>

While baseball does require strengthening and conditioning for
success, it is a skill sport. Learning to pitch with command, control,
and high velocity requires years of practice, and there is a sub-
stantial competitive advantage to these skills that are acquired
through increased practice. Not surprisingly, there has thus been a
strong trend toward single-sport specialization among baseball
players, with many players only playing baseball, year-round,
starting at a young age. The impact of this single-sport specializa-
tion on increasing injury incidence has been controversial,>!%8-20
For instance, two prior survey studies of collegiate athletes were
not able to demonstrate any association between single-sport
specialization in the precollege years and injury during their col-
lege careers.?> However, several prior studies have demonstrated
a relationship between single-sport specialization and injury in
professional basketball players,”> professional baseball players,?
and high school athletes."!”

Based on the prior literature, it remains unclear how frequently
high school pitchers are single-sport specialists, despite the docu-
mented risk for injury with this strategy. Similarly, it is unclear
whether or not single-sport specialization in high school pitchers is
associated with improved player characteristics (ie, utilization,
range of motion, strength) and performance metrics (ie, average
and peak velocity). Therefore, this study was conducted with the
primary aim of better understanding the impact of single-sport
specialization in high school baseball pitchers. More specifically,
we sought to determine if single-sport specialization improved
pitcher velocity, utilization, strength, and range of motion of the
shoulder and elbow. Additionally, we aimed to better understand
the relationship of single-sport specialization on injury history and
future injury risk in high school baseball pitchers.

Methods

This was a prospective study performed at multiple high schools
within the Northeastern, Southeastern, Midwestern, and Western
regions of the United States. High school pitchers were recruited in
2020, but the study was halted because the coronavirus pandemic
interrupted the season, preventing the collection of representative
workload data. In 2021, the study was delayed for the same
concern. In 2022, pitchers were enrolled, and within each school, a
regular season took place without alteration due to the pandemic.
The exclusion criteria included lack of both consent and assent for
those under 18 and lack of consent for those over 18, unwillingness
to participate, and current injury precluding baseball participation.
A grant from Major League Baseball supported the study. The
institutional review boards of each of the involved institutions
approved the study, as did the appropriate officials of each of the
involved schools and districts.

Prior to beginning the season, less than two weeks prior to the
first game, all involved players were surveyed (Table I) and exam-
ined (Table II). First, a reliability study was conducted in which five
research assistants with no a priori training completed a physical
examination on 30 collegiate baseball players. Intra-class correla-
tion coefficients were calculated for continuous variables, and 0.75
was set as the lower acceptable limit of reliability a priori. Cohen’s
Kappas were calculated for discrete variables, and 0.6 was set as the
lower acceptable limit of reliability a priori. Only physical exami-
nation maneuvers that could reliably be performed with no
training were performed, including shoulder and elbow range of
motion, dynamometer strength testing of shoulder forward flexion
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and external rotation, grip strength, plank-hold time, and single-leg
squat. Pitch velocity was recorded as the average of five fastballs
thrown after completing their standard warm-up via radar gun
(Stalker Sport 2; Stalker, Richardson).

These players were followed for a single high school baseball
season. Weekly, the trainer for each school was contacted and
asked, for each player, how many in-game pitches they had thrown
each day and whether they had sustained an injury. An “injury” was
defined as either (1) the development of pain that led to cessation
of participation in a game or practice, preventing return to that
game or practice session, or (2) a pain leading to cessation of a
player's customary participation.’* If an injury was reported,
trainers were asked to categorize it using the Major League Baseball
health information tracking system categorization system.’

Sample size calculation

There data were collected to address the relationship between
pitch counts, pitch velocity, and injury, and thus velocity was used
to power the study. We performed a pilot study prior to our actual
study to collect preliminary data to allow a power analysis. From
three schools, 83 pitchers were recruited who exhibited a mean
(+standard deviation (SD)) pitch velocity of 74 (+6.6) miles per
hour. We assumed a 10% injury rate based on prior experience in
caring for these athletes. Based on a prior study, a velocity differ-
ence of 8 miles per hour between groups was clinically significant.”
Assuming a non-normal distribution and a P value of .05 as sig-
nificant, 90 players would be necessary to achieve 80% power.

Statistical analysis

All analyses were conducted in Excel 16 (Microsoft, Redmond)
and SPSS 24 (IBM, Armonk, NY, USA). Descriptive statistics were
calculated. We compared the single-sport specialization group with
the multisport group, with continuous variables compared using
Student’s t-tests and Mann-Whitney U tests as appropriate
depending upon data normality as defined using the Kolmogorov-
Smirnov test and discrete variables compared using chi-square
tests and Fisher’s exact tests as appropriate depending upon cell
populations. Only a single injury occurred during the season, and
thus, while initially analyses had been planned to compare pro-
spective injury rates, these analyses could not be conducted.

Results
How frequent is single-sport specialization?

Within our study, 115 pitchers were recruited, who were a mean
(+SD) 16.3 (+1.4) years old, 71 (£3) inches tall, 172 (+27) pounds,
and had 7.2 (+2.8) years of pitching experience. Of these pitchers,
47% (53/112) played other sports. Of the 49 who reported the other
sports they played, 45% (22/49) participated in basketball, 43% (21/
49) participated in football, 10% (5/49) participated in golf, 6% (3/
49) participated in soccer, and 4% and 2% (1/49) each participated in
wrestling, hockey, roping, and swimming. Single-position special-
ization within baseball was uncommon, as 90% (103/114) played
positions other than pitcher (Table III), for 6 (+1) innings per game.

Does single-sport specialization correlate with better range of
motion, strength, or pitch velocity?

There were no differences in range of motion, strength, or pitch
velocity between multisport athletes and single-sport specialists (P
> .072, Table 1V), with the sole exception of shoulder external
rotation strength in adduction. When analyzing based on hand
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Table I
Pre-season survey data.

JSES Reviews, Reports, and Techniques 3 (2023) 506—510

Table II
Physical Examination variables.

Variable ICC [95% CI] Included?

Questions Potential Answers/Units
Which hand do you use to pitch with? Right, Left

What is your height? Feet, Inches

What is your weight? Lbs

What is your average fastball velocity?
What is your peak fastball velocity?
At what age did you start pitching?

Miles per hour
Miles per hour
Years

How long have you been pitching? Years

How many pitches do you throw in the average NA
game? Warmup?

Do you play for any other teams? Yes, No

How many games did you play last season? NA

How many games did you pitch last season? NA

How many days a week do you play baseball? Days

How many months per year do you play Months
baseball?

How many consecutive months off throwing Months
did you have last year?

Have you ever participated in a “showcase”? Yes, No

Have you ever returned to the mound after Yes, No
being removed?

Do you play any positions other than pitcher? Yes, No

Which positions?
How many innings do you play these other
positions each game?

Fielding positions
NA

Do you play other sports? Yes, No
Which other sports? NA
Have you ever participated in a weighted ball Yes, No

program?

With which weight ball?

Have you used any other programs to increase
your velocity?

Which programs? NA

Heavier, Lighter
Yes, No

Have you ever been diagnosed with a pitching- Yes, No
related injury?
Describe the injury and treatment. NA

NA, not applicable.

dominance, external rotation strength in the dominant extremity
was 13.0 + 6.0 kg in multisport athletes (N = 53) and 11.4 + 3.1 kg in
single-sport specialists (N = 59, P =.043). However, this difference
was only 1 kg, which is below clinical significance.

Does single-sport specialization correlate with a history of injury,
future injury, or pitcher utilization?

The initial research plan was to prospectively compare within
season injury rates between groups. But only a single injury
occurred during the study season, and thus, this analysis was not
conducted. Regarding injury history, 26% (15/58) of the multisport
group reported a history of injury compared to 38% (20/53) of the
single-sport athletes (P = .179). There were no significant differ-
ences in pitcher utilization between multisport athletes and single-
sport specialists (P > .566, Table V).

Discussion

In this prospective study, we found that single-sport speciali-
zation was common among high school pitchers, while single-
position specialization was uncommon, as 90% of pitchers also
played other positions. Single-sport specialization was not associ-
ated with improved strength, shoulder/elbow motion, pitch ve-
locity, or increased utilization (ie, playing time) during the season.
These results suggest that future guidelines for high school pitchers
should target multiposition players to account for the workload
associated with nonpitching games. Furthermore, there does not
appear to be a competitive advantage in high school pitchers who
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External rotation motion in
abduction (°)

Internal rotation motion in
abduction (°)

Active forward elevation motion (°)

Elbow extension motion (°)

Elbow flexion (°)

0.629 [0.379-0.779]  No
0.432 [0.049-0.661]  No
0.772 [0.619-0.864]  Yes

0.848 [0.746-0.909]  Yes
0.55 [0.246-0.731] No

Elbow carrying angle (°) 0.759 [0.597-0.856] Yes

Shoulder abduction strength (Kg) 0.993 [0.989-0.996] Yes

Shoulder external rotation strength 0.986 [0.977-0.992] Yes
(Kg)

Grip strength (Kg) 0.939 [0.898-0.964] Yes

Plank time (s)
Crossed single-leg toe-touch test
(normal/abnormal)

0.487 [0.141-0.693] No
Kappa = 0.305 No

ICC, intra-class correlation coefficient; CI, confidence interval.

All range of motion variables were active range of motion. Shoulder abduction
strength was collected with the shoulder in 30° of abduction, 30° of flexion, and
neutral rotation. Shoulder external rotation strength was collected with the
shoulder in full adduction, neutral flexion/extension, and neutral rotation. To collect
plank time, players were asked to assume a plank position and a timer was set to
determine time between when the player assumed the position and when the
player was no longer able to maintain their body as a flat plane. In the crossed
single-leg toe-touch test, players were asked to stand on their right foot and touch
their right hallux with their left index finger and visa-versa. If the player was not
able to complete both sides without a trendelenberg shift of the hips, the test was
considered normal.

Table III

Positions played other than pitcher by those included within the study.
Position % (N)
1%t base 23 (26/115)
2" base 20 (23/115)
Short-stop 22 (25/115)
3" bhase 28 (32/115)
Left field 30 (35/115)
Center field 27 (31/115)
Right field 28 (32/115)
Catcher 12 (14/115)

single sport specialize and as such, specialization may not improve
performance for the metrics assessed in this study.

In our study, single-sport specialization was common, but 47% of
pitchers still played other sports. Biese et al (2021)* conducted a
survey study and found that 79% of collegiate athletes were
multisport athletes in high school. Rugg et al (2020)*? conducted a
similar survey study of collegiate athletes and found that baseball
athletes were more likely to specialize later in their careers than
gymnasts, tennis players, swimmers, and soccer players. Bell et al
(2016)" conducted a survey study of high school athletes, and 70%
reported themselves as multisport athletes. Our rate of single-sport
specialization is higher than either of these prior studies, suggest-
ing that single-sport specialization may be becoming more com-
mon.'%'8-20 Despite the increase in single sport specialization, none
of the metrics recorded in this study favored those who specialized.
Hence, while many may feel they are obtaining a competitive
advantage by specializing, all they may be doing is increasing their
risk of overuse injuries.

In our study, 90% of high school pitchers played other positions.
64% (66/103) also played positions “up the middle,” including
second base, short stop, center field, or catcher. These positions
have traditionally been considered to be defensively important and
involve more throws each game. A long-distance throw places as
much stress across the arm as a pitch from the mound.'? Playing the
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Table IV

Physical examination characteristics and pitch velocity for the included pitchers.
Variable Multi-sport athletes Single-sport specialists P value
Right shoulder flexion (°) 167 +9 164 + 11 .098
Left shoulder flexion (°) 169 +9 166 + 10 114
Right elbow extension (°) 0+5 0+4 831
Left elbow extension (°) 0+5 0x5 .802
Right shoulder abduction strength (kg) 15+6 13+5 .056
Left shoulder abduction strength (kg) 15+6 13+4 .056
Right shoulder external rotation strength(kg) 13+4 12+3 121
Left shoulder external rotation strength (kg) 12+ 4 1 +3 019
Right grip strength (kg) 39+12 37+ 13 .208
Left grip strength (kg) 37+13 35+13 270
Pitcher-reported average fastball velocity [km/h (mph)] 126 km/h (78 mph) 121 km/h (75 mph) .072
Pitcher-reported peak fastball velocity [km/h (mph)] 130 km/h (81 mph) 127 km/h (79 mph) 192
Directly-measured average fastball velocity [km/h (mph)] 119 km/h (74 mph) 116 km/h (72 mph) .520
Directly-measured peak fastball velocity [km/h (mph)] 85 km/h (53 mph) 87 km/h (54 mph) 905

Mph, miles per hour; km/h, kilometers per hour.

Significant differences are bolded.

Table V

Pitcher utilization.

Variable Multi-sport athletes Single-sport specialists P value
Total pitch count for the season 254 + 240 266 + 253 .851
Pitches per week 27 +24 31 +31 705
Pitches per game 24 + 28 28 +29 .566

field also requires players to warm-up, which involves additional
throws. Within our study, players described throwing as many as
80 “warm-up throws” prior to play. Another study demonstrated
that nearly half of all pitches are not accounted for by traditional in-
game “pitch counts”.”® Given that most youth pitchers play mul-
tiple positions, future guidelines may consider recommendations
around rest between games pitches and games fielded.

In this study, single-sport specialization was not associated with
an increased history of injury. Because only a single injury occurred
during the season, no analysis was conducted to compare in-season
injury rates. Prior literature is conflicting as to whether single-sport
specialization increases the risk for injury.'%'®-2° Two prior survey
studies at the collegiate level were unable to find any association
between injury and a history of single-sport specialization.>??
However, a study of professional baseball players did demon-
strate a relationship between early single-sport specialization and
injury while playing professionally.>® Two prior studies at the high
school level have demonstrated an association between single-
sport specialization and risk for injury in high school athletes.!”
On balance, these suggest that single-sport specialization should
be approached with caution by youth athletes and that diversifi-
cation should be encouraged.

This study has several limitations. First, survey results are sub-
ject to recall bias. Second, players were only followed for a single
season, and with longer follow-up, many demonstrate high rates of
injury in the future. Third, physical examinations were performed
by a variety of examiners at different centers, although we only
collected physical examination variables that could be reliably
collected without any a priori training. Fourth, our sample size was
limited and thus we may be under-powered for some comparisons,
especially given the low number of injuries that were observed.
Lastly, this study did not look at differences in baseball statistical
performance measures (earned run average, walks plus hits per
inning pitched, etc.) due to concerns of high levels of baseline
variability in those metrics in high school aged athletes.
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Conclusion

Although single-sport specialization is common, nearly half of
all high school pitchers in this study were multisport athletes.
While injury history was generally similar between the two groups,
single-sport baseball players did not have the following: improved
motion, increased strength, higher ball velocity, or greater pitching
volumes during the high school baseball season compared to
multisport athletes. Accordingly, single-sport specialization did not
have a competitive advantage for these high school pitchers based
on the factors studied. Further prospective studies are necessary to
understand the association between single-sport specialization and
injury risk in high school baseball players.

Disclaimers:

Funding: This study was funded by a grant from Major League
Baseball.

Conflicts of interest: Christopher Camp receives royalties from
Arthrex. Brandon Erickson is a paid consultant for Arthrex; receives
research support from Arthrex, Depuy, Linvatex, Smith & Nephew,
and Stryker; and serves on committees for the AAOS, AOSSM and
ASES. Eric Bowman serves as an unpaid consultant for the Innovation
Institute. Michael T. Freehill receives royalties from Smith and
Nephew; is a paid consultant for Smith and Nephew and Stryker; is a
paid speaker for Smith and Nephew; is an unpaid consultant for
Sparta; receives stock options in Sparta; receives research support
from the MLB, the NIH, Regeneration Technologies, and Smith and
Nephew; and serves on boards for the AOSSM, ASES, AANA, ISAKOS,
and AJSM. Matthew Smith is a paid speaker for Arthrex, is a paid
consultant for Flexion Therapeutics, receives research support from
Arthrex, and serves on boards for AOSSM and OJSM. Peter Chalmers
is a paid consultant for Depuy and DJO, serves on the editorial board
for the Journal of Shoulder and Elbow Surgery, receives intellectual
property royalties from Depuy and Responsive, and has equity in



C.L. Camp, BJ. Erickson, E.N. Bowman et al.

TitinKM. The other authors, their immediate families, and any
research foundation with which they are affiliated have not received
any financial payments or other benefits from any commercial entity
related to the subject of this article.

References

10.

11.

12.

. Bell DR, Post EG, Trigsted SM, Hetzel S, McGuine TA, Brooks MA. Prevalence of

sport specialization in high school athletics. Am ] Sports Med 2016;44:1469-74.
https://doi.org/10.1177/0363546516629943.

. Biese KM, Winans M, Fenton AN, Hernandez M, Schaefer DA, Bell DR. High

school sport specialization and injury in collegiate club-sport athletes. ] Athl
Train 2021;56:1271-7. https://doi.org/10.4085/1062-6050-0021.21.

. Camp CL, Dines ]S, van der List JP, Conte S, Conway ], Altchek DW, et al.

Summative report on time out of play for major and minor league baseball: an
analysis of 49,955 injuries from 2011 through 2016. Am ] Sports Med 2018;46:
1727-32. https://doi.org/10.1177/0363546518765158.

. Chalmers PN, Erickson BJ, Ball B, Romeo AA, Verma NN. Fastball pitch velocity

helps predict ulnar collateral ligament reconstruction in Major League Baseball
pitchers. Am ] Sports Med 2016;44:2130-5. https://doi.org/10.1177/
0363546516634305.

. Chalmers PN, Sgroi T, Riff AJ, Lesniak M, Sayegh ET, Verma NN, et al. Correlates

with history of injury in youth and adolescent pitchers. Arthroscopy 2015;31:
1349-57. https://doi.org/10.1016/j.arthro.2015.03.017.

. DeFroda SF, Goodman AD, Gil JA, Owens BD. Epidemiology of elbow ulnar

collateral ligament injuries among baseball players: National Collegiate Ath-
letic Association Injury Surveillance Program, 2009-2010 through 2013-2014.
Am ] Sports Med 2018;46:2142-7. https://doi.org/10.1177/0363546518773314.

. Erickson BJ, Chalmers PN, Axe M], Romeo AA. Exceeding pitch count recom-

mendations in little league baseball increases the chance of requiring Tommy
John surgery as a professional baseball pitcher. Orthop J Sports Med 2017;5:
2325967117695085. https://doi.org/10.1177/2325967117695085.

. Erickson BJ, Chalmers PN, Bush-Joseph CA, Romeo AA. Predicting and preventing

injury in major league baseball. Am ] Orthop (Belle Mead NJ) 2016;45:152-6.

. Erickson BJ, Chalmers PN, D’Angelo ], Ma K, Rowe D, Ahmad CS. Do injury rates

in position players who convert to pitchers in professional baseball differ from
players who have always been pitchers? Orthop ] Sports Med 2021;9:
23259671211050964. https://doi.org/10.1177/23259671211050963.

Feeley BT, Agel ], LaPrade RF. When is it too early for single sport specializa-
tion? Am ] Sports Med 2016;44:234-41. https://doi.org/10.1177/03635
46515576899.

Fleisig GS, Andrews JR, Cutter GR, Weber A, Loftice ], McMichael C, et al. Risk of
serious injury for young baseball pitchers. Am ] Sports Med 2011;39:253-7.
https://doi.org/10.1177/0363546510384224.

Fleisig GS, Bolt B, Fortenbaugh D, Wilk KE, Andrews JR. Biomechanical com-
parison of baseball pitching and long-toss: implications for training and
rehabilitation. J Orthop Sports Phys Ther 2011;41:296-303. https://doi.org/
10.2519/jospt.2011.3568.

510

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

26.

JSES Reviews, Reports, and Techniques 3 (2023) 506—510

Hodgins JL, Vitale M, Arons RR, Ahmad CS. Epidemiology of medial ulnar
collateral ligament reconstruction. Am ] Sports Med 2016;44:729-34. https://
doi.org/10.1177/0363546515622407.

Kaizu Y, Sato E, Yamaji T. Biomechanical analysis of the pitching charac-
teristics of adult amateur baseball pitchers throwing standard and light-
weight balls. ] Phys Ther Sci 2020;32:816-22. https://doi.org/10.1589/
jpts.32.816.

Lyman S, Fleisig GS, Andrews JR, Osinski ED. Effect of pitch type, pitch count,
and pitching mechanics on risk of elbow and shoulder pain in youth baseball
pitchers. Am ] Sports Med 2002;30:463-8. https://doi.org/10.1177/
03635465020300040201.

Mahure SA, Mollon B, Shamah SD, Kwon YW, Rokito AS. Disproportionate
trends in ulnar collateral ligament reconstruction: projections through 2025
and a literature review. ] Shoulder Elbow Surg 2016;25:1005-12. https://
doi.org/10.1016/j.jse.2016.02.036.

McGuine TA, Post EG, Hetzel SJ, Brooks MA, Trigsted S, Bell DR. A prospective
study on the effect of sport specialization on lower extremity injury rates in
high school athletes. Am ] Sports Med 2017;45:2706-12. https://doi.org/
10.1177/0363546517710213.

Myer GD, Jayanthi N, Difiori JP, Faigenbaum AD, Kiefer AW, Logerstedt D, et al.
Sport specialization, part I Sports Health 2015;7:437-42. https://doi.org/
10.1177/1941738115598747.

Myer GD, Jayanthi N, DiFiori JP, Faigenbaum AD, Kiefer AW, Logerstedt D, et al.
Sports specialization, part II. Sports Health 2016;8:65-73. https://doi.org/
10.1177/1941738115614811.

Popkin CA, Bayomy AF, Ahmad CS. Early sport specialization. ] Am Acad Orthop
Surg 2019;27:€995-1000. https://doi.org/10.5435/jaaos-d-18-00187.

Reinold MM, Macrina LC, Fleisig GS, Aune K, Andrews JR. Effect of a 6-week
weighted baseball throwing program on pitch velocity, pitching arm biome-
chanics, passive range of motion, and injury rates. Sports Health 2018;10:
3327-33. https://doi.org/10.1177/1941738118779909.

Rugg CM, Coughlan M]J, Li JN, Hame SL, Feeley BT. Early sport specialization
among former National Collegiate Athletic Association athletes: trends,
scholarship attainment, injury, and attrition. Am J Sports Med 2020;49:1049-
58. https://doi.org/10.1177/0363546520988727.

Rugg C, Kadoor A, Feeley BT, Pandya NK. The effects of playing multiple high
school sports on national basketball association players’ propensity for injury
and athletic performance. Am ] Sports Med 2018;46:402-8. https://doi.org/
10.1177/0363546517738736.

Smith MV, Davis R, Brophy RH, Prather H, Garbutt ]J, Wright RW. Pro-
spective player-reported injuries in female youth fast-pitch softball
players. Sports Health 2015;7:497-503. https://doi.org/10.1177/19417
38115606058.

. Wilhelm A, Choi C, Deitch ]J. Early sport specialization: effectiveness and risk of

injury in professional baseball players. Orthop ] Sports Med 2017;5:
2325967117728922. https://doi.org/10.1177/2325967117728922.

Zaremski JL, Zeppieri G, Jones DL, Tripp BL, Bruner M, Vincent HK, et al. Un-
accounted workload factor: game-day pitch counts in high school baseball
pitchers-an observational study. Orthop ] Sports Med 2018;6:23259
67118765255. https://doi.org/10.1177/2325967118765255.


https://doi.org/10.1177/0363546516629943
https://doi.org/10.4085/1062-6050-0021.21
https://doi.org/10.1177/0363546518765158
https://doi.org/10.1177/0363546516634305
https://doi.org/10.1177/0363546516634305
https://doi.org/10.1016/j.arthro.2015.03.017
https://doi.org/10.1177/0363546518773314
https://doi.org/10.1177/2325967117695085
http://refhub.elsevier.com/S2666-6391(23)00056-1/sref8
http://refhub.elsevier.com/S2666-6391(23)00056-1/sref8
https://doi.org/10.1177/23259671211050963
https://doi.org/10.1177/0363546515576899
https://doi.org/10.1177/0363546515576899
https://doi.org/10.1177/0363546510384224
https://doi.org/10.2519/jospt.2011.3568
https://doi.org/10.2519/jospt.2011.3568
https://doi.org/10.1177/0363546515622407
https://doi.org/10.1177/0363546515622407
https://doi.org/10.1589/jpts.32.816
https://doi.org/10.1589/jpts.32.816
https://doi.org/10.1177/03635465020300040201
https://doi.org/10.1177/03635465020300040201
https://doi.org/10.1016/j.jse.2016.02.036
https://doi.org/10.1016/j.jse.2016.02.036
https://doi.org/10.1177/0363546517710213
https://doi.org/10.1177/0363546517710213
https://doi.org/10.1177/1941738115598747
https://doi.org/10.1177/1941738115598747
https://doi.org/10.1177/1941738115614811
https://doi.org/10.1177/1941738115614811
https://doi.org/10.5435/jaaos-d-18-00187
https://doi.org/10.1177/1941738118779909
https://doi.org/10.1177/0363546520988727
https://doi.org/10.1177/0363546517738736
https://doi.org/10.1177/0363546517738736
https://doi.org/10.1177/1941738115606058
https://doi.org/10.1177/1941738115606058
https://doi.org/10.1177/2325967117728922
https://doi.org/10.1177/2325967118765255

	Early single sport specialization does not improve pitching velocity, motion, strength, or utilization in high school baseb ...
	Methods
	Sample size calculation
	Statistical analysis

	Results
	How frequent is single-sport specialization?
	Does single-sport specialization correlate with better range of motion, strength, or pitch velocity?
	Does single-sport specialization correlate with a history of injury, future injury, or pitcher utilization?

	Discussion
	Conclusion
	Disclaimers:
	References


