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THE EVOLUTION OF BASEBALL ARM CARE 

Over the past 40 years sports medicine physicians, physical 
therapists and performance experts have continually 
worked to advance treatment paradigms for the throwing 
athlete. The progression of evidence-based arm care has 
taken generations of innovators to get to where we are to-
day. In 1983, Dr. Frank Jobe pioneered the original EMG 
study on the deltoids, subscapularis and what they referred 
to as the “SIT” muscles (supraspinatus, infraspinatus, and 
teres minor) during the pitching motion.1 This work contin-
ued to advance through the 1980s and early 1990s with Jobe 
et al.1 and DiGiovine et al.2 giving clinicians a better under-
standing of the muscle activity and performance demands 
of the entire upper extremity during the pitching motion. 
This work set the stage for researchers like Mosely et al.3, 
Blackburn et al.4 and Townsend et al.5 to investigate which 
exercises would be most beneficial for the throwing athlete, 
allowing innovators like Kevin Wilk and James Andrews to 
develop the Thrower’s Ten Exercise Program in 1991.6 

In 2011, Wilk et al.7 introduced the “Advanced Thrower’s 
Ten”. This expanded program incorporated throwing mo-
tion-specific exercises and movement patterns performed 
in a discrete series, utilizing principles of coactivation, 
high-level neuromuscular control, dynamic stabilization, 
muscular facilitation, strength, endurance, and coordina-
tion, which all serve to restore muscle balance and sym-
metry in the overhead throwing athlete.7 The evolution of 
these arm care programs has been an asset to the baseball 
community, offering the opportunity for pre-season and 
off-season strengthening for injury prevention and sports 
performance. 

The Yokahama Baseball-9 (YKB-9) and the modified 
Yokahama Baseball-9 (mYKB-9) are prime examples of an 
arm care program that has been researched and modified to 
show its efficacy.8,9 Although the exercises do not appear 
to all be evidence-based, the testing and modification of 
the program has shown desired effects. The goal of any arm 
care program is to not only show strength improvements, 
but also show the desired effects on injuries. Evolving the 

arm care programs needs to include a research-based pro-
gram that can offer in-season strengthening and mainte-
nance that can easily be performed in any setting, on the 
road, with minimal equipment. 

BUILDING ON THE GOLD STANDARD 

At the Nicholas Institute of Sports Medicine and Athletic 
Trauma (NISMAT), our founder James A. Nicholas, MD was 
paramount in offering evidence-based medicine that ad-
dressed not only the injury, but the athlete. In 1976, Dr. 
Nicholas developed the concept of linkage by highlighting 
the importance of proximal stability for distal mobility.10 

This concept has been the catalyst for developing the NIS-
MAT Arm Care program. To maintain a healthy throwing 
arm, we needed to provide evidence-based exercises that 
not only address strength but also address flexibility and 
endurance from the trunk to the hand. 

The goals of developing the NISMAT Arm Care program 
were: (1) Exercises should be evidence-based. Focused ex-
ercises that are evidence-based will maximize the efficiency 
of the arm care program. (2) Develop a program that consid-
ers the concept of linkage described by James A. Nicholas. 
(3) Develop a program that is portable and can be performed 
in any setting. In today’s baseball lifestyle, players, trainers, 
and parents are always on the road with minimal access 
to high level, expensive strength equipment. This program 
was designed to utilize elastic-resistance exercises with no 
additional equipment required. 

Developing this NISMAT Arm Care Program was a three-
step process. Step 1: The Arm Care team first reviewed the 
early pioneering EMG studies identifying which muscles 
were activated during the pitching motion.1,2 This enabled 
our team to develop a list of muscles that needed to be 
addressed in an arm care program. Step 2: The team then 
identified which exercises have sufficient evidence to sup-
port their use for training specific muscle groups. A review 
of the EMG literature was performed to find the top exer-
cises that would address these specific muscles activated 
during pitching. During this step we determined there was 
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Table 1. 

Exercise Muscle Activated Max Activation Pitching Phase 

Push-up Plus Serratus Anterior Late Cocking Phase 

Bilateral External Rotation with Scapular 
Retraction 

Lower Trapezius Acceleration →Deceleration 

Standing horizontal abduction with neutral Posterior Deltoid Acceleration → Deceleration 

Lawnmower 
Lower Trapezius 

Posterior Deltoid 
LT: Acceleration → Deceleration 

PD: Acceleration → Deceleration 

Standing diagonal band pull-apart 

Supraspinatus 
Upper Trapezius 
Middle Trapezius 
Lower Trapezius 

Posterior Deltoid 

SS: Early Cocking →Acceleration 
UT: Early Cocking, Acceleration & 

Deceleration 
MT: Acceleration 

LT: Acceleration → Deceleration 
PD: Acceleration → Deceleration 

Standing row + 90/90 ER Infraspinatus Teres Minor 
Infraspinatus = Late Cocking 

T.M = Late Cocking → Deceleration 

Side Plank with ER Infraspinatus Late Cocking 

Shoulder IR at 90/90 Position Subscapularis Late Cocking → Acceleration 

Standing Scaption 
Supraspinatus 
Middle Deltoid 

Teres Minor 

SS: Early Cocking →Acceleration 
MD: Deceleration 

T.M: Late Cocking → Deceleration 

Wall Walk with Elastic Resistance Infraspinatus Late Cocking 

Seated Forearm Pronation with Theraband/CLX 
Pronator Teres 

Flexor Digitorum 
Superficialis 

PT: Acceleration 
FDS: Acceleration → Deceleration 

Wrist Ulnar Deviation with Theraband/CLX Flexor Carpi Ulnaris Acceleration 

little evidence supporting exercises for the flexor pronator 
mass. Additionally, no EMG studies have examined which 
muscles are activated during the commonly used pull-apart 
exercises. Step 3: The final step was to fill the gap in the 
literature by providing evidence for exercises that are pre-
sumed to target muscles involved in the throwing motion. 
In this current issue of the International Journal of Sport 
Physical Therapy, two of these studies have been included to 
add evidence to these prescribed exercises. 

NISMAT ARM CARE PROGRAM 

The NISMAT ARM Care program addresses musculoskeletal 
strength and mobility during each of the stages of pitching. 
Below you will find each exercise included in the NISMAT 
ARM Care program, the target muscle or movement, and 
the phase of pitching in which the specific muscle is work-
ing at its peak. This breakdown can also be found in Table 1. 
Appendix A has photos and a link to the formal program. 

PUSH-UP PLUS (OPTIONAL BAND) 
HTTPS://VIDEOS.FILES.WORDPRESS.COM/3DPRVTMJ/
PUSHUP-PLUS_HD.MP4 

This exercise was chosen to address serratus anterior. The 
scapular muscles play a large role in the stability and foun-
dation of the throwing arm. From the late cocking to the 
deceleration phase the serratus anterior maintains an EMG 
level between 51 and 106% Maximum Volitional Contrac-
tion (MVC) with the peak MVC occurring during late cock-
ing.2 To help address the serratus anterior we chose the 

push-up plus. Multiple studies rank this exercise as the 
most effective serratus anterior exercises reaching between 
90 to 104% MVC.11–13 The NISMAT Arm Care program also 
recommends incorporating the use of elastic resistance to 
increase the MVC while performing the exercise.3,11 

BILATERAL EXTERNAL ROTATION WITH SCAPULAR 
RETRACTION HTTPS://VIDEOS.FILES.WORDPRESS.COM/
ZKYLU4KB/BL-ER-SCAP-RETRACTION_HD.MP4 

This exercise was chosen to address lower trapezius muscle 
strengthening. During the pitching motion, the lower 
trapezius muscle activity reaches between 76-78% MVC 
during the acceleration and deceleration stages.2,14 McCabe 
et al.14 highlighted this exercise as one of the best exercises 
for activating lower trapezius activity while minimizing up-
per trapezius activity. 

STANDING HORIZONTAL ABDUCTION WITH NEUTRAL 
HAND POSITION 
HTTPS://VIDEOS.FILES.WORDPRESS.COM/S2NBIVY1/
HORZ-ABD-NEUTRAL_HD.MP4 

This exercise was chosen to address posterior deltoid 
strengthening. During the acceleration and deceleration 
stages of pitching, the posterior deltoid muscle activity 
reaches between 60-68% MVC.2 Townsend et al.5 found this 
exercise to isolate the posterior deltoid and infraspinatus. 
The posterior deltoid reaches levels of 93% MVC during this 
exercise.5 
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LAWNMOWER HTTPS://VIDEOS.FILES.WORDPRESS.COM/
MA5YTB8T/LAWNMOWER_HD.MP4 

This exercise was chosen to address both lower trapezius 
and posterior deltoid strengthening. As stated previously, 
lower trapezius muscle activity can reach as high as 78% 
MVC, while the posterior deltoid can reach up to 68% MVC 
during acceleration and deceleration.2 The lawnmower ex-
ercise has been shown to reach activation levels of the lower 
trapezius as high as 30% and posterior deltoid up to 32% 
MVC.15,16 

STANDING DIAGONAL BAND PULL-APART 
HTTPS://VIDEOS.FILES.WORDPRESS.COM/IRERWSKE/
STANDING-DIAGONAL-PULL-APART_HD.MP4 

This exercise was chosen to address supraspinatus, middle 
trapezius, and posterior deltoid. The supraspinatus activity 
can reach 60 % MVC and middle trapezius 68 % MVC from 
cocking to acceleration while posterior deltoid activity can 
reach 68 % MVC from acceleration to deceleration.2 Fuku-
naga et al.17 highlighted this exercise with a neutral grip 
can elevate MVC activity in supraspinatus (60%), middle 
trapezius (58%), upper trapezius (64%) and posterior del-
toid (54%). 

STANDING ROW WITH 90/90 EXTERNAL ROTATION 
HTTPS://VIDEOS.FILES.WORDPRESS.COM/TAXBQYZF/
STANDING-ROW-9090ER-EDIT.MP4 

This exercise was chosen for activation of the infraspinatus 
and teres minor. During the pitching motion, the infra-
spinatus peaks muscle activation during the late cocking 
phase (74%), while the teres minor muscle activity peaks 
during the deceleration stage (84%).2 This exercise has been 
shown to activate the infraspinatus between 50-88% MVC, 
while teres minor activation will reach a lower level of 39% 
MVC.5,12,18,19 The NISMAT Arm Care program encourages 
this exercise to start with a scapular retraction during the 
row. Schacter et al.20 showed that external rotation strength 
is higher when initiated with scapular stabilization. 

SIDE PLANK WITH EXTERNAL ROTATION 
HTTPS://VIDEOS.FILES.WORDPRESS.COM/0OPDXNYZ/
SIDEPLANK-SHOULDER-ER_HD.MP4 

This exercise was chosen for activation of infraspinatus, 
supraspinatus, teres minor and posterior deltoid. During 
the pitching motion the infraspinatus reaches its peak MVC 
during late cocking (74%), supraspinatus reaches its peak 
MVC during early cocking (60%), teres minor reaches its 
peak MVC during deceleration (84%) and posterior deltoid 
reaches peak during acceleration (68%).2,8,19 Historically, 
the side-lying external rotation exercise has been shown 
to activate these muscles: infraspinatus 42-62% MVC, 
supraspinatus 51% MVC, teres minor 67% MVC and poste-
rior deltoid 52% MVC.12,18 The NISMAT Arm Care program, 
based on Krause et al.21 recommends using a side plank po-
sition to elevate the muscle activity in posterior deltoid and 
infraspinatus. 

SHOULDER INTERNAL ROTATION AT 90/90 POSITION 
HTTPS://VIDEOS.FILES.WORDPRESS.COM/JYT5XAVC/
SHOULD-IR-9090_HD.MP4 

This exercise was chosen for activation of the subscapularis. 
Subscapularis activation reaches its peak MVC during the 
acceleration stage of pitching (115%).2 This exercise has 
been shown to reach between 65-71% MVC.12,22 The NIS-
MAT Arm Care program recommends performing scapular 
stabilization prior to performing this exercise. Schacter et 
al.20 showed improved internal rotation muscle activation 
when performing scapular stabilization. 

STANDING SCAPTION 
HTTPS://VIDEOS.FILES.WORDPRESS.COM/0N2YOW04/
STANDING-SCAPTION_HD.MP4 

This exercise was chosen for activation of the supraspina-
tus, middle deltoid, and teres minor. The supraspinatus 
reaches 60% MVC from cocking to acceleration, middle del-
toid reaches 59% MVC and teres minor reaches 84% MVC 
during deceleration.2 A review of the literature supports 
the scaption exercise as a general shoulder strengthening 
exercise.12,18,22 The highest activation occurs in the 
supraspinatus 32-64% MVC, middle deltoid 38-52% MVC, 
and teres minor 39-110% MVC.12,18,22,23 

WALL WALKS HTTPS://VIDEOS.FILES.WORDPRESS.COM/
MCW0N5H0/TBAND-WALL-WALK_HD.MP4 

This exercise was chosen for activation of infraspinatus. 
During the pitching motion the infraspinatus reaches its 
peak MVC during late cocking (74%).2 This exercise in-
creased EMG activity over 21% MVC between 60-90° of 
shoulder flexion, allowing for a safe option for infraspinatus 
strengthening without placing the shoulder in an impinge-
ment position.24 

SEATED FOREARM PRONATION WITH THERABAND 
HTTPS://VIDEOS.FILES.WORDPRESS.COM/VMRTKSZR/
SEATED-FOREARM-PRO_HD.MP4 

This exercise was chosen for activation of the pronator 
teres. The pronator teres reaches 88% MVC and flexor dig-
itorum superficialis reaches 80% MVC during the accelera-
tion stage of pitching.2 Fukunaga et al.25 showed the prona-
tion using elastic resistance activated pronator teres 73% 
MVC and the flexor digitorum superficialis 64% MVC. 

WRIST ULNAR DEVIATION WITH ELASTIC RESISTANCE 
HTTPS://VIDEOS.FILES.WORDPRESS.COM/LQSYX9R7/
WRIST-ULNAR-DEV_HD.MP4 

This exercise was chosen for activation of flexor carpi ul-
naris. Flexor carpi ulnaris reaches 112% MVC during the ac-
celeration stage of pitching.2 The flexor carpi ulnaris is also 
considered a secondary stabilizer of the ulnar collateral lig-
ament. Fukunaga et al.25 showed the ulnar deviation with 
elastic resistance reached 40% MVC. 
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STANDING CROSSBODY ADDUCTION POSTERIOR 
SHOULDER STRETCH (SHOULDER AGAINST WALL) 
HTTPS://VIDEOS.FILES.WORDPRESS.COM/8R58TJFG/
STAND-POST-SHOULD-STRETCH_HD.MP4 

This exercise was chosen to improve and maintain posterior 
shoulder tightness. Escamilla et al.26 highlighted the ad-
vantages of this internal rotation for maintaining internal 
rotation range of motion loss between innings.26 The NIS-
MAT arm care program recommends performing this 
against a wall or side of dugout to maintain a more stable 
scapula. 

QUADRUPED THORACIC ROTATION 
HTTPS://VIDEOS.FILES.WORDPRESS.COM/W2UU6V2X/
QUAD-THORACIC-ROT1_HD.MP4 

This exercise was chosen to improve thoracic mobility. Hip 
shoulder separation is related to trunk velocity and ulti-
mately pitch velocity.27 Therefore, training interventions to 
improve pelvic-trunk axial dissociation may increase maxi-
mal trunk rotation velocity.27 

DISCUSSION 

The evolution of arm care for the baseball athlete has con-
tinued to gain evidence over the past 40 years. What was 
originally developed from clinical experience has gradually 
evolved over the years to be a more evidence-based ap-
proach to arm care for the pitcher. We have gained a better 
understanding of the muscular performance demands 
through the EMG studies of the pitching motion.1,2 As clin-
icians we are continually looking to prepare our athletes for 
peak performance and injury prevention. 

Arm care programs are designed to offer both a per-
formance component and injury prevention. Sakata et al.8 

highlighted the success of the YKB-9 program at not only 
improving muscular variables, but the YKB-9 program 
showed a 49% decrease in medial elbow pain in youth pitch-
ers 8-11 years old. The YKB-9 consisted of 9 strengthening 
exercises with no more resistance than the player’s glove 
as well as 9 stretching exercises.8 Both groups of exercises 
addressed upper extremity, trunk and hips.8 Understanding 
the limitations of an 18-exercise program, the mYKB-9 was 
slimmed down to 9 exercises, and after a 1-year follow-up, a 
reduction in both shoulder and elbow pain was noted in the 
players that used the program.9 

Although not all arm care programs have gone through 
the rigors of studying their effectiveness in the field, these 
studies by Sakata et al.8,9 highlight the potential impact of 
using arm care interventions. By simplifying the YKB-9 pro-
gram Sakata et al.9 was able to increase the arm care pro-
gram compliance rate from 54% to 74% showing greater 
gains in those who were compliant. Arm care programs 
need to be well thought out with consideration for strength 
and mobility, but also the level of complexity associated 
with the program. Programs that are too long, need extra 
equipment or various weights, offer a potential roadblock 
to compliance. Our team certainly realizes there are many 
exercises to choose from when developing an arm care pro-
gram. The NISMAT Arm Care program was developed to 
offer the best evidence-based arm care with nothing more 
than elastic resistance. 

The evolution of arm care programs has been an exciting 
journey. Early pioneers broke down the EMG activity of each 
muscle during each pitching phase, which led to the devel-
opment of the original gold standard of arm care programs: 
the Thrower’s Ten. It has been exciting to see the evolution 
of many of these programs by their own creators. Based on 
experience and science, Kevin Wilk and James Andrews im-
proved their original Thrower’s Ten and created a program 
more fit for the throwing athlete in the Advanced Thrower’s 
Ten.7 Jun Sakata created a successful arm care program in 
the mYKB-9 program; however, he saw the length of the 
program as a potential flaw.8,9 The evolution of that pro-
gram led to a shorter program with improved potential for 
compliance. Arm care is an evolving process that needs to 
be re-evaluated based on the continually changing litera-
ture. The NISMAT Arm Care program is based on current 
EMG research using no more than elastic resistance and ad-
dressing each of the key components of the pitching mo-
tion. Our team has accomplished our 3 goals for developing 
the NISMAT Arm Care program. We developed a portable, 
research-based program, capturing the linkage component 
of the pitching motion. We look forward to the future of the 
NISMAT Arm Care program as it evolves with science. 
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APPENDIX A 
NISMAT ARM CARE PROGRAM EXERCISES 

https://nismat.org/education/injury-prevention/exercise-
programs/nismat-arm-care-program/ 

PUSH-UP PLUS (OPTIONAL BAND) 

Wrap a resistance band around your torso at the level of 
mid-back and assume plank position on hands and toes, 
with straight elbows and feet together. Bend your elbows 
to lower your chest, then push up by straightening your el-
bows. Once your elbows are straight, push further down to 
bring your shoulder blades forward. 

BILATERAL ER WITH SCAPULAR RETRACTION 

While sitting or standing, tie a loop with a resistance band 
and wrap around both wrists. With elbows bent to right an-
gles, pull the looped band apart by moving your hands out. 
Move your shoulder blades back as you move your hands 
apart. 

STANDING HORIZONTAL ABDUCTION WITH NEUTRAL 

While standing, hold two ends of a resistance band with 
your palms facing inward. Keeping your elbows straight, 
move your arms out to pull the band apart while moving 
your shoulder blades back, then slowly move your arms in 
towards the middle. 

STANDING DIAGONAL BAND PULL-APART 

While standing, hold two ends of a resistance band. Keeping 
your elbows straight, move one arm diagonally up and out 
while you move the other arm diagonally down and out. Af-
ter the number of repetitions in this pattern, switch direc-
tions for your arms and repeat. 

STANDING ROW + 90/90 ER 

Anchor the middle of a resistance band on a secure object 
at about waist height. Stand back so the band is taut as 
you hold both ends of the band. Perform a row by pulling 
the band and bringing your elbows back to the level of your 
chest. With your elbows bent at right angles, twist your 
arms back so your hands come up on top. Come back to the 
start position by doing all of the above backwards. 

LAWNMOWER 

Anchor band at ankle level and stand slightly wider than 
shoulder width, rotated 90 degrees away from the band. 
“Mini-Squat” and grab the band with your hand furthest 
from the anchored band. Allow the band to rotate hips/
spine towards the anchored band. Your feet should not 
move, but your chest should face the band. Pull back on 
band using your shoulder muscle, and rotate “trunk” back 
towards starting position, with band finishing at shoulder 
height. 

SIDE PLANK + SHOULDER ER 

Set up in side-lying with the arm underneath the body. Have 
a band wrapped around each hand. Lift into a side plank po-
sition, so the elbow and ankle are the only points of con-
tact on ground. Emphasis on a straight line from ear, shoul-
der, hip, knee, and ankle from the front and top down view. 
Once in this position, “pin” top arm against the side of 
the body with shoulder blade pinched down and back. Ro-
tate top hand towards the ceiling, while keeping top el-
bow pinched against body, and band anchored with lower 
hand. Rotate as high as possible without compensation, and 
slowly return to the starting position. 

QUADRUPED THORACIC ROTATION 

In kneeling with hands on the ground, rock back onto heels, 
as this will limit the motion in the low back. Put your palm 
on the base of your head and rotate to try to point your 
armpit towards the ceiling. Exhale on rotation. 

Starting from the quadruped position, reach with your 
hand through the “window” created by the opposite arm 
and leg as far as possible. 

These can be combined to increase and maintain spinal 
mobility: start your hand on the back of your head and ro-
tate upward (as in the first video). On returning to neu-
tral, remove your hand from your head and “thread the nee-
dle” by reaching as in the second video. Return to neutral 
quadruped position and repeat. 

SHOULDER IR AT 90/90 POSITION 

Anchor band behind the person so it is level with the top of 
the head. Hold band in hand of exercising arm, face away 
from band, and bend elbow to 90 degrees. Lift the arm so 
that it is parallel to the ground (90 degrees of elevation) and 
the elbow should be sticking straight out of the shoulder 
(not forward or behind). Stagger stance, with opposite foot 
in front as if throwing a ball. Engage core (pull ribs down), 
and slowly rotate the hand forward until it is parallel to the 
ground. Slowly return to the starting position and repeat. 

STANDING SCAPTION 

Hold the band in both hands and anchor under both feet. 
Start with both hands-on thighs, engage core and raise arms 
up in the scapular plane (approximately 45° from frontal 
plane). Continue to raise arms in this position, with thumbs 
pointed towards the ceiling, until you reach approximately 
100°. Slowly return to the starting position and repeat. 

STANDING CROSSBODY ADDUCTION POSTERIOR 
SHOULDER STRETCH (SHOULDER AGAINST WALL) 

Leaning thoracic against wall, bring right arm to 90° of 
flexion in the sagittal plane with shoulder internal rotated. 
Place left arm over right arm and grasp your right elbow. 
Gradually put pressure through your left elbow to further 
pull your right arm into internal rotation. You will feel a pull 
in the outside/back of your shoulder. Now pull your right 
arm across your chest so your right hand goes under your 
left armpit. This will increase the stretch in the back of your 
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shoulder. Hold 30 seconds and repeat. 

WALL WALK WITH THERABAND 

Position your band in a loop, without slack, bring the band 
out to shoulder width. With your hands placed at shoulder 
height and shoulder width alternate walking up the wall 
with the pinky side of the hand. Once your elbows get to the 
same level of your eyes (elbows should be slightly flexed), 
reverse the walk back down to the starting position. 

SEATED FOREARM PRONATION WITH THERABAND/CLX 

In a seated position place your forearm resting on your 
thigh so your hand/wrist is past your knee. With your palm 
up, position the elastic resistance from the outside of your 

foot and grasp it between your thumb and first finger con-
tinuing the band through your palm so it comes to a rest 
past your pinky finger. Grasping the band with palm up you 
will now pronate or try to turn palm down. You will feel the 
resistance from the band as you attempt to rotate your palm 
down. 

WRIST ULNAR DEVIATION WITH THERABAND/CLX 

With your shoulders flexed to 90 degrees and elbows ex-
tended, wrap the resistance band around both hands so 
palms are facing down, and the resistance band is already 
on mild stretch. With palms facing down try to bring both 
thumbs away from each other towards ulnar deviation. 
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