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Effects of Rehabilitation Programs with Couching Exercise or Home
Exercise on Shoulder Pain, Muscle Strength, and Daily Living Functions
in Patients with Shoulder Impingement Syndrome

Kim, Yun-Young" - Lim, Kyung-Choon?

DNurse Practitioner, Orthopedic Surgery, Inje University Seoul Paik Hospital, Seoul, Korea
DProfessor, College of Nursing, Sungshin Women's University, Seoul, Korea

Purpose: This study aimed to investigate the effects of rehabilitation programs with coaching exercise (CE) or home
exercise (HE) on shoulder pain, muscle strength, and daily living functions (DLF) in patients with shoulder impingement
syndrome. Methods: With quasi-experimental design, thirty patients (15 CE and 15 HE) participated in rehabilitation
programs for 12 weeks. At first, data were collected for pain and DLF using questionnaires with testing muscle strength
and range of motion. Then, subjects were allowed to receive training on rehabilitation with structured training materials.
CE group visited sports center three times a week at P hospital and HE group did self-exercise at home. Data were
analyzed using SPSS program. Results: After 12 weeks, both groups showed statistically significant changes in improving
pain, muscle strength, and DLF. Compare to HE group, CE group showed a statistically significant improvement in
shoulder pain (p=.021), muscle strength in internal rotation (p=.001) and abduction (p=.013) and DLF (p=.012).
Conclusion: Rehabilitation programs for patients with shoulder impingement syndrome were effective to improve pain,
muscle strength, and DLF. Although CE would bring the better effects, it is possible to apply HE through structured
education to patients who are difficult to visit hospitals.

Key Words: Rehabilitation program; Shoulder impingement syndrome; Pain; Muscle strength; Functional status
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t}(Frieman, Albert, & Fenlin, 1994; Neer, 1972). &34
Ak duba] o 2 ojghgo] w11, AFEE9| 4] A A 7ol
FEFS A, Q78] RS IA FTHRIE e FaTE
2KChoo, 2020; Lombardi et al., 2008; Moon et al., 2020)0] =
2 7HARE ool WOk g

224 BT G o NEEL 7-36%9] B F
WES Mol 284 24
Zol A ARSI A= EA]0]T(Cho & Lim, 2014; Ho,
Sole, & Munn, 2009; Kuhn, 2009), Uro]7} SH A Z7}s}o]
50/ AEZ 71 w2 FHES 2 Qlth(Linsell, Dawson, &
Zondervan, 2006). 71 0|-9-= AUt 2 7] 4 3}e} A= 317}
R HA AT R E = e Y o2 TS 7| A1 F &
EYA7HIA o A EE 25, 8, B, A1 Sl vAl &
FE I eEN &8, o7, 57 5 WA FEE =
gt 4= ¢l7] Wl o|tH(Cho & Lim, 2014; Cools, Witvrouw,
Mahieu, & Danneels, 2005; Moon et al., 2020). S}/ 55
B4 AT o &4 & F 44-60%E AR|FH=
745 dubHel 9ol % vt 2EZFR0|hLudewig &
Cook, 2000). AHH SE5F SAtlA AEE9] H Al
AR v A A A Yol oA 715 o) R T5= Frdst
™, 3 A7 gt ol ATE B AT A A7 ik
(Cho & Lim, 2014; Cools et al., 2005; Neer, 1972).

AE S 7|24z P A= A =Aolng, ALY
9| FA ol ool e AT 250 & FF= 1l
XA "th(Park, Lhee, Oh, & Kim, 2009). o]o]| A7F=2] H| 4
A9 1AL} § 7 ol3t BelE AU 7] Aolot BE E
A7k ool ik A2 B TS (Cho & Lim,
2014; Cools et al., 2005; Ho et al., 2009; Kuhn, 2009)2 A%
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AT 7Hs 9o B2 Y 28 29 &l Fa3t
ot Hustgich )=o) SEST SAA 8573t HojlAl
A7b s T2 a9S 283 A, 5575 Aol st
A sk, ArwzAboll A = AT 7150 FolsHA
H o] BaErHLudewig, Hoff, Osowski, Meschke, &
Rundquist, 2004). Sweden®] 555 A& =31 2
% (supervised exercise) 15, 453t 5L =75
W 18, A7t 5 IgOR By siel 357 A
23 A}, A=59t LEH Er e BT g 2
go] FHIL F50] B Hastgleol HarE YitiRahme,
Solem-Bertoft, Westerberg, Lundberg, Sorensen, & Hilding,
1998). Norwayol| 4] 3553 S22 ZH=5dt 25+
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Brevik, 1993). o] 2|3t A 5oA A& =2 WS w3t
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-2 % a8k

Bang} Deyle 2000)2] AL SE257 84 52
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T 24| FFE QI B 2 A SEST SRl
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B B2 0] ZrAE ok (Werner, Walther, IIg, Stahlschmidt,
& Gohlke, 2002). o] ZA] AP AL A A T2 T4 | 77}
£ A oAt st et W o= AlYstgls wet
SR H=0 2 S F0H S W 252 Aol glojA Aot &
= SHAl e AL, A 2209 0] B dof| TRt A& of
7} obA] u| gteh. g AWE FES T e a2 A
AolA -9 ALt 75 FE5] S8 HHA L
2 Wol5 oA AL A5z A 2ol A|TE 2 A& o] wE
Zpolof tet A7 FEFH A olct web 2 A= AT
FESTEAGS HE AE I L E T AL FTLS
E ol A 22 IS A 85l 55, 2 I LAAE7]
59 H3kE mjofsto] F & Hlawskal avbA 9l 5 WS
A8 S18h A== it
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A

BoTe BRe AR 3EEFR AUS WS RS
o2 AY T2 IS ATl 2H LFRW A7t L5
oA oGS 74, T2 0L ALY 2 AR
A) Qrobui] $igol s, theat 2re A 7HS Ashelr.
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AU FET TGS A2 3082 e = 125 3¢t
A A 22O A S T oSS, S R A
8750 A s AF E oA Y Mt s
B7istel AW SESTT EAOA A Qg 220

He A3 Al Al=d AR Aol

2. 2L

o] AT t/d A= A= Jtoll IR P8 ] A3 <] 7ol
W esto] 22137} o3ka] AAME Bl SEs T A
1252 A gag 2290 Fofstr| S 523 EAtol itk
B2 37]+=G*Power 3.1 Z 2 13 (Faul, Erdfelder, Buchner,
& Lang, 2009)& ©]-8-3}¢] paired t-test &-4]of] H. 3} Ak

AeEALEs] 8l &S, 23 27) 8, F94= 05,4
39 82 A A} 7k 7 157 o] ik, A =R of) of
2ol Aoy A L5 157, A7t L5 157 = Hf
Aol % 309l 22 ao] FRE w7 Felalsick
AR A7) B $ESFE AT WL 7}, MRIgH
28918 £ SA vlo] 2SSl X, BT
Wo.2 44 A Hol Sk A, NLLEF/IT Fk oFgoluf of

(e}
S %

ARG, BN 5B WA G AL FET Aol
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1) oASE

T A= A AR 75t 55 =S Hest
See s 2 AAAES Holn 55 =2 9] ARRH
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8310 2489 o] AAHE YA AL D LEoH Eot
28371554 AR AT Fo) LAl £ B9 BEHES
ZHH o2 BAGe 2 B5 WalE ikl whae 4 9]
=a7h E70Ith $A7 EAIE RS ol ate] 1] B
ARHE 002 F5o| gl o Heke Al vehn
0BE BREL 1040 /A I 20 AHE ek
B2 Y47 B85S 55 AR/ RS olujach

28 27957] I3 544 28 FAME Biodex
system 3 (Medical Systems, Inc., NY, USA)S AE-3}¢] o]
e WA/ AAF R W3 A /]3] HARE AAlsATH
28 238 AP S $ 23 AN ES Aeka, Fu e
HAFE AAlekch. o] /9l d HARE
R Ao A A E =2 0] A FeF 1Y Wl o]t A
A& T A7 3L TH A (dynamometer)+ scapular planeo]
A - T 9 o) FETFEH S 702 BHE T HARE A A
SHoATh. 2 HAR) 24 E L 60°/secel A 48] AATstgE. of
Mol Wa A/ 31 Hrks o Ao A AAIE &2 0] A]
FES THUF o galo] AAS DAL, BEAS 7]
Aol LHAIZ] 2] 30%=, 9)3]73 502 0~80% ¢ U
oA 60°/secoll A 43] HAAISHTE. A5} S50 A 99
27810] 2] 2ol 10% Y2)2 71Ee
2 Wrjetel, 252/ 292 v S W BrIskc

ZS AN S

(peak torque)=

3) YRS )%

AT 7152 tiskATa s3] of A 73t Korean shoulder
score (KSS)& AME-3f dAMIE S EHZ A= & 28 A,
NNBH /HEH, B3 =S 2ABHH T KSSE vl 7
Aol 11, 47 AT 4 9lo] 72 BE of s Wtef Mg
3 4= glek. o 1M ATEe) F T} A, 917
a9 e A 98 AS E A o] 1 BEE S olA]
o 227 AFR TR A A f2l5tel Bk A A
oA A Aol 2 7 e AL offiE2 0%, HEES
180°2 3o 414 9] Fofl AR A A TL Ao =g 7] 53k
ok 42k AARE RS W TS0l FEE A b= M HelA
HE7FE A v A S o] w2 3% 57
3te] 71 Bat gk ARk} 7150 2 ekt

4) A% ==Y NAIE 2 A8

1) A =T33 Ay

£ Aol idE Qg 2232 APA1E(Cho &
Lim, 2014; Cools et al., 2005; Ho et al., 2009; Kuhn, 2009)
7|22 st AP A& 27, 73k na 19, HF 9
FRAUEA 1Y, QR FAIF O RN g B

ZHk7 $HA =] Qi ch(Table 1).
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Table 1. Rehabilitation Programs in This Study

Weeks Action

Frequency

1~3 Neck stretching
Shoulder lift and rotation
Bring the shoulder blades back and forth

For each action
10 seconds*10 times*3 sets (40 minutes)

Raise and lower the scapula as much as possible

Pushing arms forward at desk

Flip the head back

Stick the back of the hand to the bottom
Extend arms and push to the side

Send bars horizontally

Slippers stretching

4~6 Raise arms up and down
Raise arms to the side
Widen horizontally
Push sideways
Wall push-ups
Arms out to the side
Open chest
Push up
Big turn slowly
Gather fingers together and expand widely

7~12 Pull back

Push forward

Pulling inward

Spread out to the side
Biceps exercise

Pull toward the body
Triceps exercise

Raise arms forward

Extend arms out to the side
Pull back

For each action
15 times*3 sets (40 minutes)

For each action
15 times*3 sets (40 minutes)

o7} 5ol AT SEW BB EE A A 55
02 o) A=Y AT,

135 3H 1A 24 454 Ba7hEHS) 253 eule
A 388 B2 ST TA7HE Ul AT ] £ 5
wlo] 250l BEE 4 qlons B Asd e AN A%
2] SPYBHE $I5te] o7l Bof el Belv|oh a2 o
2 B0y, e &elm o)), 92 Wr18 AAsat E
Aol Sl BAFEWSIE 318A717] S5 B
ool B o2 mlt Fakw} -2 Aol A Mel Fz W)
7), 45 uhete] £ol7], BE GO 7], o uhry wy
718 MM A B s WSl tell 4 102 4= v
1542 108] 3N 28 AASHES steich. T2 3 S g
o 2o qlat sl Alghol Gl A GO 9l BE
A8 olfEom Ll $59 42w AEdY FHo2 4
Ashsieh. olefe A ZR I o2 BALENY £ 5S4
Alshe] AHE 0.2 Y7129l TA7HE 919 815 B a(Ho
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et al., 2009; Kuhn, 2009; McClure, Bialker, Neff, Williams,
& Karduna, 2004)3}+%17] ol 1 Aol 285k},
4~6F2= 2 2 554 AV 5SS RRE
SR 1g Aol A A=) 22 Yot B 7 971 8l 5 H
H A e AEolA 554U &5 AAlEkG slEE #H
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o o= AWE FEEFE 242 US| AL
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o2 ATEY) 229 A] A AHRETE 5o Q)
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127 39 5 38 P 4e] 2Z=o| Al tlsto] 2
Hg o e 5o YAkt AGREAE BE 54 st}
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FE LA e AR M9 oA 25| Yok THs
AU Y 72 T A T2 IR APk

© AT L2IPS AT ATt LA £5D)

2718 0.2 (el B7Fs R AR At A T2
B AW TR AT ot BEARE AT
ao] Apszol Lt h8-8 o2 websi e A7t e50] 7
SHES shoirh. 2 IR0 w7} ukE A)7)o Hs 24
2 B9 v, Aoj= 738 A= Aejsct.

4, XAt2 47
B A7 Py 9le)

Ao Ye] o SQI(IRB #: 1IT-

2015-170)5 W2 5 20159 1976 487k3] Y= 9l
g ol Tl Y elste] 2213t ofsHy HARE T3 S A
e WAL 125 A Z 2 a0 Fofahr ]S 52 307
Al A 220 tigt waS AAEE | A WG S AR
F A5 A Zel tigt A8} v =o] 52 L7 5ol o
8 AE2ARE AT AEA] A o] AWt A5
A2 7leshal eE e AR eI e HE o] BAE
o, sk o] BA AEE A o= dskah A7 E%
Y3k o AAEA] HolE dolT = g2 <L
& Aol A S AlYstAnt. B3t A73te] =5 é;lﬂ
sHATHL Z7gsteiete Akl Al s A7t 7HA] dbaa
Agstant. f2|al Pe) AxzvgEdEdgA 2t
HA7FS S SHS 7 BE dRolA F2okd s =
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2 ATE A A=A 2] Y2 SPSS/WIN 4 Z2 13
< °l-85to] Bt EEUAE AbESH AT AT AR 54
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A4S AT A, 8RS 4L 7L 4, ¥R
%_ L7 eI BT CA

2529 MES xt0|
AT Y 552 12F & F A B4 28 ARt
SARCRE {ofstA HFastgich(Table 3). T4 FollAl
2% A 613111879 H]3| &5 T 2.93+0.78FH 02 EZo]
oF 52.2% SAH 22 F-oJ5HA| FASATHZ=-342, p=.001).
A7} B2 A &5 A 6.1311.067 ]| H|3l| &5 T 4.261+1.66

EE

Fl)ll

oz FFol oF31.1% FAZ o2 F-o5HA H2strHZ=
-3.21, p=.001). Het 7t 7§52 12577 &5 Fof = 3
T2t Apol & W wet A}, 2 5ol A FAF LR folst
A 559 A5 YERY th(U=58.0, p=.021).

STt X7t of omf 2 xtol

Ho
Ho

3. 23

A Y ol 282 3 S50l A 3 dTgo] 5 A
15.44+5.34° /secol| Al 5 5 17.3716.28°/sec . & 2F12.9%
2 57408 folhx) ghAu S7hohe AR B ArkZ-

Ekincs
-1.93, p=.053). W3] AL TS A 21.5245.00°/secol| A]

Table 2. Characteristics of Participants and Homogeneity Test (N=30)
Total (N=30) CEG (n=15) HEG (n=15)
Variables Categories Range p
n(%)orM*SD n(%)orM*SD n (%) or M£SD

Age (year) 40~49 11 (36.7) - - 40~69 983
50~59 12 (40.0) - - 983
60~69 7(23.3) - -

52.817.35 52.5£6.80 53.0£8.08

Gender Male 19 (63.3) 11 (73.3) 8(53.3) - 450
Female 11 (36.6) 4(26.7) 7 (46.7)

Height (cm) 165.0£7.13 167.2+5.20 162.91+9.06 150~177 .064

Weight (kg) 64.618.98 67.3£8.31 61.9+9.64 41.7~81.9 074

Months for developing 12.20+7.44 12.60+2.38 11.73+£1.70 6~17 389

symptoms

Lesion site Right 16 (53.3) 7 (46.7) 9 (60.0) - 715
Left 14 (46.7) 8 (53.3) 6 (40.0)

Pain score - 6.13£1.18 6.13£1.06 1~8 967

Muscle strength ER - 15.44+5.34 12.56+5.72 7.1~20.7 187
IR - 21.52£5.00 21.78+9.60 11.0~40.6 595
AB - 18.52+6.25 15.34+7.98 9.0~31.4 .098
AD - 43.43+12.15 37.62£15.98 10.3~53.1 202

Daily living functions - 71.60+4.08 68.5+36.95 50~100 174

Range of motion ER - 49.53+£11.23 48.60+14.86 30~90 624
IR - 43.00£20.77 47.00£20.51 10~70 595
FF - 160.33+12.55 163.00+11.30 140~180 539
AB - 154.66+15.17 154.33+19.89 120~180 870

CEG=Coaching exercise group, HEG=Home exercise group, ER=External rotation, IR=Internal rotation, AB=Abduction, AD=Adduction,

FF=Forward flextion.

Table 3. Difference in Pain Score between Groups (N=30)
Groups Pre Post Change Difference Within group Between group
M+SD M+SD M+SD % V4 p U p
Coaching exercise ~ 6.13£1.18 2.93+0.78 3.20+1.52 -52.2 -3.42 .001 58.0 .029
Home exercise 6.13£1.06 4.26+1.66 1.86£1.18 -31.1 -3.21 .001
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Table 4. Difference in Muscle Strength between Groups (N=30)
Pre Post Change Difference Within group Between group
Variables
M=£SD M=£SD M=SD % V4 r U p
ER CEG 15.441+5.34 17.374+6.28 2.79+2.87 12.9 -1.93 .053 110.5 .934
HEG 12.56+5.72 11.184+5.99 2.78+2.61 -10.9 -1.38 167
IR CEG 21.52£5.00 33.62+9.24  12.09£7.25 56.3 -3.41 .001 26.5 .001
HEG 21.7849.60 2292+11.60  3.49+347 5.5 -0.26 798
AB CEG 18.52£6.25 27.1419.88 9.14%6.11 46.4 -3.29 .001 52.5 .013
HEG 15.34+7.98 17.59+1240  527+£512 14.6 -0.88 378
AD CEG 434311215 583411693 14.90+11.87 34.3 -3.41 .001 86.0 272
HEG 37.62+15.98 44.46+19.17 11.10£8.90 18.0 -2.22 027
ER=External rotation, IR=Internal rotation, AB=Abduction, AD=Adduction, CEG=Coaching exercise group, HEG=Home exercise group.
Table 5. Difference in Daily Living Functions between Groups (N=30)
- Pre Post Change Difference Within group Between group
TOoups
P M=£SD M=£SD M=SD % zZ 4 U r
Coaching exercise ~ 71.60+4.08  88.46+12.55  20.20+5.37 234 -2.64 .008 52.0 012
Home exercise 68.53+6.95 79.07+10.61 14.13%+8.10 153 -2.50 .012
L5 $33.62+£9.24°/secE 2F56.3% A H 0 2 -§-2J51A Z7} e ol
oy e

SIRAL(Z=-341, p=.001), AT 5 A 18.52+6.25°/sec
Al &5 327.14+9.88° /secE 2k 46.4% EA F 0.2 40|35}
A Z7V8t. 01 (Z=-3.29, p=.001), YA 82 &= A 43.43
+12.15°/secol| Al &5 3 58.34116.93° /sec O &2 2F34.3% &
A2 folstA F718HATHZ=-3.408, p=.001). A7} &
FolAe WA 2T &5 & 37.62115.98°/secol| A &5 &
44.46+19.17°/sec 0 2 ¢k 18% 3-2J81A| Z7}8FgIthZ=-2.22,
p=.027).

A 7k o7} 2L 12574e] &5 Fofl 2H 5olA
3)3 (U=26.5, p=.001), £ (U=52.5, p=.013)0]| 5] EA 2 2.
2 g5 289 S JER AT, 2134 (U=110.5,
p=.934), YA (U=86.0, p=272)0l| A= & 1E 7+ EAH oz

oI5t 2o R A) gkoteh(Table 4).
4. 33 EZD At LETO YAMEI|S O]

AW 387152 ZH oA 5 A 71.60+
4,080 A &5 T 88.46+12.55H 0 & 0F234% EAH R
oJ5HA Z7F5HTHZ=-2.64, p=1008). A7} LBTS &5
A 68.53+6.958 0] 4 &5 2.79.07+10.618 0.8 2F15.3% £
07 JolaHA F71stATHZ=-2.50, p=.012). gt 7+ YA
& Fol 2 oA BARLE
G951 (U=52.00, p=.012) Z7}5+ G th(Table 5).
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