Journal of The Korean Society of Integrative Medicine, 2020, 8(1), 101~111 ISSN 2288—1174(Print)
https://doi.org/10.15268/ksim.2020.8.1.101 ISSN 2383-9651(0Online)

olEd WA $E3F2L /M F4ws] okFA4ES ROM, 29,
A5SBREd NNE £33 E4NES TUF FASY &5 va

Comparison of Effects of Manual Therapy Interventions Combined with Exercise on
Range of Motion, Muscle Strength, and Functional Performance in Adolescent
Baseball Players with Internal Impingement of Shoulder Joint

Choo Yeonki, PT, Ph.D*

*Dept. of Rehabilitation Therapy, Guposungshim Hospital, Manager

Abstract

Purpose : The purpose of this study was to identify the comparison of the effects of manual therapy combined with exercise
on range of motion (ROM), muscle strength, and functional performance in adolescent baseball players with internal impingement
syndrome of the shoulder.

Methods : The subjects were 30 patients diagnosed with impingement syndrome of the shoulder. Thirty subjects are randomly
assigned to each 3 different groups; Group 1. (exercise group), Group 2. (exercisetmobilization, EMOB group), Group 3.
(exercise+mobilization with movement; EMWM group). The interventions were performed three times a week for 4 weeks.

The main outcome measures were goniometer, Biodex dynamometer, and Korean Kerlan Jobe shoulder-elbow (K-KJOC) scores.
The ROM (external and internal rotation), muscle strength (external and internal rotation: 60 °/sec., 180 °/sec.), and functional
performance were compared among the groups.

Results : No significant difference was observed among the groups in the range of external rotation of the shoulder before and
after the intervention, but the range of internal and total rotation was significantly increased in Group 2, 3 compared to Groups
1. Muscle strength of external and internal rotation (60 °/sec., 180 °/sec.) was not significantly different among Group 1, 2, 3, and
functional performance was significantly increased in Group 2, 3 compared to Group 1. However, there was no significant difference
between Group 2 and Group 3 in all measurements.

Conclusion : An intervention with manual therapy such as EMOB and EMWM was more effective than exercise alone for rapid

recovery from shoulder injury and improvement in functional performance. However, further efforts are needed to identify effects

of specific interventions with manual therapy.

Key Words : adolescent baseball players, exercise, internal impingement syndrome of the shoulder, joint mobilization,

mobilization with movement
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Table 1, Exercise programs for adolescent baseball players with shoulder internal impingement syndrome

Type Exercise

Intensity

Warm-up

Treadmill

15~20 min

Sleeper stretch

Cross arm stretch

30 sec / 5 reps

Cross arm stretch

90 ° / 90 ° rhythmic stabilization

Strengthening
(Rotator cuff)

Shoulder external rotation

10 reps / 3 sets

Shoulder internal rotation

Scapular retraction

Stabilizing 10 reps / 3 sets
(Scapula) Push-up plus
Cool-down Restorator / Ice-pack 10~15 min / 10~15 min

2) T3l HtsES =2t M
mobilizaion; EMOB Group)
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A TH(Cyriax, 1975; Edmond, 2006;
Heyworth & Williams, 2009).

Fig 2. Joint Mobilization
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Fig 3. Mobilization with movement
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(Universal Goniometer, Baseline, USA)E A}-&3}o]
A =AY w3 A TFol =AAA ¥=
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%4

=42 98l 5
(Biodex Medical
systems, USA)2 ©|-83}o] Zr<&= 60 °/sec, 180 °/secol| A]
35) 201258 @ & 247} 5319} 10514 AAE e
of B3 = ojjpae B HBEYe] AF o
H| Z|tZ(peak torque/body weight)S A}&3} 3} ch
(Meeteren 5, 2002; Plotnikoff & Maclntyre, 2002).

ZH| ¢l Biodex dynamometer

3) 7|54 HE(K-KJOC score)

A 2B of7)-=E %] FH4(Kerlan-Jobe orthopaedic
clinic shoulder & elbow score)+= 2010 w]=- A3k = 0]st
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Yok okpHS B9 Avlen BaAH A5 A
g 2487 9% FAAA ZP=TR IHA
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Table 2, Baseline demographic and pre treatment of subjects for each group

Variables Exercise EMOB EMWM P
(n=10) (n=10) (n=10)

Age (years) 16.90+1.29* 16.80+1.03 17.00+1.25 .841
Height (cm) 175.50+4.2 175.90+6.94 173.90+7.36 .632
Weight (kg) 71.00+9.12 76.00+11.58 72.30+10.31 748
Career (years) 6.20£1.23 5.40+0.84 6.70£1.16 280
Pain term (weeks) 2.80+1.62 3.00+1.56 2.70+1.7 980
Dominant hand Rt.(8), Lt.(2) Rt.(7), Lt.(3) Rt.(7), Lt.(3) 921
- C O L

“Mean+SD

Exercise=exercise group; EMOB=exercise+mobilization group; EMWM=exercise+mobilization with movement group Rt.=right hand,;

Lt.=left hand; P=pitcher; I=infielder; O=outfielder; C=catcher

Table 3. Results of changes in the external rotation range of motion (Unit = ° )
Variables Pre-test Post-test Source D
Exercise 115.50+3.69 115.50+2.84 Group 928
EMOB 115.00+5.27 115.50+3.69 Time 430
EMWM 115.00+2.84 116.00+3.16 Group*Time 975
Exercise=exercise group; EMOB=exercisetmobilization group
EMWM=exerciset+mobilization with movement group
Table 4, Results of changes in the internal rotation range of motion (Unit = ° )
Variables Pre-test Post-test Source P
Exercise 34.50+4.38 48.00+4.22 Group .000
EMOB 34.00+4.60 54.50+2.84 Time .000
EMWM 34.00+4.60 54.50+2.84 Group*Time .000
p .000 EMOB=EMWM>Exercise
Exercise=exercise group; EMOB=exercise+mobilization group
EMWM=exerciset+mobilization with movement group
Table 5. Results of changes in the total rotation range of motion (Unit = ° )
Variables Pre-test Post-test Source p
Exercise 150.00+4.08 163.50+4.74 Group .000
EMOB 149.00+8.43 170.00+5.27 Time .000
EMWM 149.00+3.16 175.50+3.69 Group*Time .000
p .000 EMOB=EMWM>Exercise

Exercise=exercise group; EMOB=exercise+mobilization group
EMWM=exerciset+mobilization with movement group
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= ¢
3. 29 Ho| o7t YAOE=05) ZHAH 7F FEI}, Wkt =7
A Zhe] AEAE a3 BE o7 Zpolzh Sl
+&, EMOB:, EMWM+- 71| F58 & o 7§34 9 (p<05). FAA HEZE 97t ARFHAANA T,
HEEY, dREE ZEEHEE: 60 °/sec., 180 “/sec) A} EMOB<, EMWM 7t 71554, SHEE7 9] Y o]
ofof thet &4 Ax A 1 FaAT= BF FoT A &= Lthp>.01)(Table 6, 7, 8, 9).
Table 6. Results of changes in the external rotation strength (60 ° /sec.) (Unit : NM)
Variables Pre-test Post-test Source p
Exercise 32.55+4.54 37.49+4.78 Group .636
EMOB 31.93+6.50 35.5146.49 Time .000
EMWM 33.114+2.87 38.06+3.63 Group*Time .000
p .000 EMOB=EMWM=Exercise
Exercise=exercise group; EMOB=exercisetmobilization group
EMWM=exerciset+mobilization with movement group
Table 7. Results of changes in the external rotation strength (180 ° /sec.) (Unit : NM)
Variables Pre-test Post-test Source P
Exercise 33.52+7.23 39.48+7.02 Group 403
EMOB 31.90+8.34 38.45+9.10 Time .000
EMWM 33.2446.70 39.45+5.03 Group*Time .000
p .000 EMOB=EMWM=Exercise
Exercise=exercise group; EMOB=exerciset+mobilization group
EMWM=exercise+mobilization with movement group
Table 8. Results of changes in the internal rotation strength (60 ° /sec.) (Unit : NM)
Variables Pre-test Post-test Source p
Exercise 45.49+9.05 50.76+8.57 Group 784
EMOB 45.70+5.52 52.26+5.34 Time .000
EMWM 44.69+6.58 52.25+£5.77 Group*Time .000
p .000 EMOB=EMWM=Exercise
Exercise=exercise group; EMOB=exercisetmobilization group
EMWM=exercise+mobilization with movement group
Table 9. Results of changes in the internal rotation strength (180 ° /sec.) (Unit : NM)
Variables Pre-test Post-test Source P
Exercise 45.09+8.74 49.75+8.71 Group 485
EMOB 45.754+5.65 51.84+5.23 Time .000
EMWM 44.51£6.19 51.20+5.41 Group*Time .000
p .000 EMOB=EMWM=Exercise
Exercise=exercise group; EMOB=exercisetmobilization group
EMWM=exercise+mobilization with movement group
4, 7ls+HHZ0 Olxle 28 =4S 288 SME2 2 Hlm 107

o7HEHE WX sE532S 71T
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7)% %8 E(K-KIOC score) zkolol] tjgt 24 Az} 3

o o] Eate}l 2R AH o] EEa, Wut 274

A 7re] AEAg R WE 908 Hol7} Qi AR
Uebdthp<05). FAA ulEE A HA EMOBZ
3 EMWMZ 7F Zol7h Qoo S5 2urt 7)%4a
B A frold AL B rHp<0l)(Table 10).

Table 10. Results of changes in the functional performance (K—KJOC score) (Unit : score)
Variables Pre-test Post-test Source p
Exercise 39.17+6.44 67.25+4.86 Group .000
EMOB 38.93+6.86 83.00+4.75 Time .000
EMWM 39.83+6.55 87.95+£5.74 Group*Time .000
p .000 EMOB=EMWM>Exercise

Exercise=exercise group; EMOB=exercise+mobilization group
EMWM=exerciset+mobilization with movement group
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