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| Abstract |

PURPOSE: The aim of this study was to identify the effects
of joint mobilization intervention combined with exercise on
range of motion (ROM), pain intensity, and functional
performance in adolescent baseball players with internal
impingement syndrome of the shoulder.

METHODS: The subjects were 30 adolescent baseball
players diagnosed with internal impingement. Ten subjects
were randomly assigned to each of 3 groups: Group 1
(exercise only), Group 2 (joint mobilization combined with
exercise), and Group 3 (rest-only control group). Three

weekly interventions were given for 4 weeks (the control
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group rested for 4 weeks). The main outcome measures were
goniometer, visual analogue scale (VAS), and Korean Kerlan
Jobe shoulder-elbow (K-KJOC) scores. The ROM (external
and internal rotation), pain intensity (at the moment of
throwing), 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
rotation was significantly increased in Group 2 compared to
Groups 1 and 3. Pain intensity was significantly lower in
Group 2 than in Group 1 and 3, and functional performance
was significantly increased in Group 2 compared to Group |
and 3.

CONCLUSION: An intervention that combined joint
mobilization with exercise was more effective than resting or
exercise alone for rapid recovery from sports injury and

improvement in athletic performance.
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(Burkhart 5, 2003; Manske &, 2013).
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Table 1. Exercise programs for adolescent baseball
players with internal impingement syndrome

Type Exercise

Treadmill

Intensity

10~15 min

Warm-up

Sleeper stretch

Cross arm stretch

Stretching (supine position) 30 sec/5 reps

Cross arm stretch
with ball

90°/90° rhythmic
stabilization

Strengthening Shoulder external

15 /3 set
(Rotator cuff) reps/3 sets

rotation

Shoulder internal
rotation

Prone Blackburn
exercise (thumb up)

Stabilizing Scapular retraction
15reps/3sets
(Scapula) Push-up plus
Hugging
/ Punching exercise
Restorator 10~15 min
Cool-down .
/ lce-pack / 10~15 min
S AR AN RSk BE WA
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Fig. 1. Joint mobilization.
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Table 2. Demographic characteristics of subjects in each group (Unit: degree)
Mean+SD
Variables p
Group 1 (n=10) Group 2 (n=10) Group 3 (n=10)

Age (years) 16.90£1.29 16.80+1.03 17.30+1.57 671
Height (cm) 175.50+4.2 175.90+6.94 177.80£7.60 .695
Weight (kg) 71.00£9.12 76.00+£11.58 74.10+11.84 592
Career (years) 6.20+1.23 5.70+.68 6.70+1.25 139
Pain term (week) 2.80+1.62 3.00+1.56 2.80+1.55 .948
Dominant hand Rt.(8), Lt.(2) Rt.(7), Lt.(3) Rt.(8), Lt.(2) .845
Position P(6), 1(2), O(1),C(1) P(4), 1(3), 0(2),C(1) P(6), 1(2), O(1),C(1) 767

Group 1=exercise group; Group 2=mobilization group; Group 3=control group

Rt.=right hand; Lt.=left hand
P=pitcher; I=infielder; O=outfielder; C=catcher
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Table 3. Results of changes in the external rotation range of motion (Unit : degree)
Mean+SD (95% CI)
Variables Source D
Pre-test Post-test
115.50+3.69 115.50+2.84
Group 1 (n=10) (112.86~ 118.14) (113.47~ 117.53) Group 821
115.00+5.27 115.50£3.69 .
Group 2 (n=10) (111.23~118.77) (112,86~ 118.14) Time 330
116.00+3.94 116.50+4.12
= -
Group 3 (n=10) (113.18~ 118.82) (113.56~ 119.44) Group * Time 13
Group 1=exercise group; Group 2=mobilization group; Group 3=control group
Table 4. Results of changes in the internal rotation range of motion (Unit : degree)
Mean+SD (95% CI)
Variables Source p
Pre-test Post-test
A 34.50+4.38 48.00+4.22 "
Group 1" (u=10) (3137~37.63) (44.98~51.02) Group 000
B, 34.00+4.60 54.50+2.84 . "
Group 27 (n=10) (30.71~37.29) (52.47~56.53) Time 000
c . 34.50£3.69 35.00+4.08 - «
Group 3~ (n=10) (31.86~37.14) (32.08~37.92) Group * Time .000
B>A>C

P

*p<.05; **p<.01

Group l=exercise group; Group 2=mobilization group; Group 3=control group
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Table 5. Results of changes in the total rotation range of motion (Unit : degree)
Mean+SD (95% CI)
Variables Source p
Pre-test Post-test
A 150.00+£4.08 163.50+£4.74
Group 17 (n=10) Group .000*
(147.08~152.92) (160.11~166.89)
3 149.00£8.43 170.00+£5.27 )
Group 2° (n=10) Time .000*
(142.97~155.03) (166.23~173.77)
c 150.50+5.50 151.50£6.69
Group 3 (n=10) Group * Time .000*
(146.56~154.44) (146.72~156.28)
D .000%* B>A>C

*p<.05; **p<.01

Group 1=exercise group; Group 2=mobilization group; Group 3=control group

Table 6. Results of changes in the pain intensity

(Unit: score)

MeantSD (95% CI)

Variables Source p
Pre-test Post-test
N 7.47+.59 4.69+.84
Group 17 (n=10) Group .000*
(7.05~7.89) (4.09~5.29)
s 8.01+.60 2.75+.75 )
Group 2° (n=10) Time .000*
(7.58~8.44) (2.21~3.29)
c 7.15£1.33 5.24+.89
Group 3~ (n=10) Group * Time .000*
(6.20~8.10) (4.60~5.88)

P

.000%*

B>A=C

*p< .05; **p<.01

Group l=exercise group; Group 2=mobilization group; Group 3=control group

Favh AT 2447 o) ASAg R mE fo
3t xjol7t UTHp<05). TF 2 AL AN 15

27F O 13 34 35 S50l FolsHAl faE e

WHp<01) 15 13t 394 = F2gt zo|7h glsltt
(p>.01)(Table 6).
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=X M)
OE 1, 28 2, 28 3 79 94 & o7 A o
7155 e Aolof tigh BAREA Ant Jd 7 &
A AR e Faal eyt SHAE 1He] Ao
A} B RO Ao 7} QIthp<05). L& 7 AR
AAOA 15 27t 14 13 15 3R S AT

28 oPABEA W47t §o45H Z7HEATHp<01)
(Table 7).
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Table 7. Results of changes in the functional performance(K-KJOC score) (Unit: score)
Mean+SD (95% CI)
Variables Source D
Pre-test Post-test
A 39.17+6.44 67.25+4.86
Group 17 (n=10) Group .000*
(34.56~43.78) (63.77~70.73)
B 38.93+6.86 83.00+4.75 )
Group 2° (n=10) Time .000*
(34.02~43.84) (79.60~ 86.40)
c 38.77£7.42 47.50+5.52
Group 3 (n=10) Group * Time .000*
(33.46~44.08) (43.55~51.45)
P .000%* B>A>C
*p< .05; **p<.01
Group 1=exercise group; Group 2=mobilization group; Group 3=control group
TFAGONA Qlot AE7E of v BATFsH o] g ol S5 Ba7Fsas SRt SAE AFY
He 27|37 SAMTE 228 229704 A4 ok oo LNk AARE SE FAE FS dil=t
e B A wAUS qlo] REYIL AALTe off vl FoJet S7HE Hol APAF=3 FARE A
HAFAE T 4 AL e ARk A7 7F Uebdth ole @ HEVbseS SRR SA7t
3 2o 715 Aok Wk opet Az RS oplT  ojE mpREYR Lo dy) AHEYD 2%
5ol BES TP oS IOREE ofiE 8} Bl ohel AT R ARaA 59 758 B
A Rynh BEE nREY, BBEY WU FriUY AR 1A eBolT Be)
B ATOIA] o}l R ofR MRS ulREY Wel A Adkpositonal ful) YT A FAH B
£ Z7hE Nh MR EY WSl TAutGosmn  $E0HE EAZ OB melr)
5> 2005). o]et o] W& FEFTIwS 7 oAl W4 SE5Fe 7H ool A ol &
WA= 758 75 % offE tdFmyY S 53t L2 ThS 8ol AAISE AW F5Ae7t +9

%, 2013), Manske 5{2010)9] oA = F& 9 olf
= A7l e THo| BE SRSy HAAEES)
AghE 712 Akl tigt AEA Fat AE A
PAVESS B o) BukE vad 23 £ 7
FANY BEo4 A3 So) sy BAES
o] Hah= glolo, eraaEd Wa7Fs et it

Uik FEEY WIS HE AA B

wakAolet stk & el Aol E A
YaE mEH WA FEZFEE YO 4
L S PR a0 BAH e 27 A
o REY BB B4 A T FR

o7k gile a9 AAlEd Bk
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Kachingwe 5(2008)0] 2w o jehd 3 E552&
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[¢)
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£ WY, ol WANEEI 2L BAR) F5O
A a2, W24 7] #(gate-control mechanism)-S E3f|
AL oJRlske 71414 4287](mechanoreceptor)
of Bysiel P $EAE A FE LB
(synovial fluid) G o] 7ol &J3t Ao g FZHEThWall,
1979; Threlkeld, 1992).
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oANBEY 7eS ABHORE FA| st = AlEe
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