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Abstract This study was conducted to develop an individualized upper extremity exercise program for patients after
mastectomy and evaluate its effectiveness. A nonequivalent control-group pretest-posttest design was used for this
investigation. Research participants were patients with breast cancer who underwent mastectomy at two university
hospitals (experimental group, n=17; control group, n=16). The experimental group received an individualized upper
extremity exercise program three times a week for 7 weeks. Data were analyzed by the x>-test, Fisher's exact test,
Mann-Whitney U-test and Wilcoxon Signed Rank test using SPSS WIN 21.0. Inter-group comparison revealed
significant differences between pre-test and post-test in hands behind the back, flexion, abduction, external rotation,
internal rotation, and grip strength. Moreover, the experimental group showed significant improvements in hands
behind the back, flexion, abduction, external rotation, internal rotation, and grip strength relative to the control. In
conclusion, the individualized upper extremity exercise program was shown to be an effective intervention to improve
physical functions in upper limbs and shoulders. Therefore, this program should be applied to patients after

mastectomy in clinics since many patients have suffered from decreased physical functions in upper extremities.
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A BUEe
Set Composition

Neck stretching, twist stretching with bending waist forward

Hand & fingers stretching, neck stretching, shoulder stretching

Pulling theraband from side to side pressing theraband with feet
316

Hand & fingers stretching, elbow extension & flexion
Upper extremity extending, flank & armpit stretching

Upper extremity extending, flank stretching
Wrist, neck, shoulder, & waist stretching

Arm-pull using theraband

Warming-up exercise(stretching for shoulder flexibility)
Armpit stretching

Warming-up exercise(stretching for shoulder flexibility)
Cool-down exercise(stretching for shoulder flexibility)
Warming-up exercise(stretching for shoulder flexibility)
Cool-down exercise(stretching for shoulder flexibility)
Work-out exercise(Upper extremity strength exercise)
Cool-down exercise(stretching for shoulder flexibility)

Week

Step

Table 1. Individualized upper extremity exercise program



Warming-up exercise(stretching for shoulder flexibility)
¢ Flank & armpit stretching, arm & upper extremity stretching

Work-out exercise(Upper extremity strength exercise)
4 ¢ Pulling theraband from the front to side, lifting arms using theraband
¢ Twisting upper extremity from left to right using theraband

Cool-down exercise(stretching for shoulder flexibility)
e Armpit stretching

Warming-up exercise(stretching for shoulder flexibility)
¢ Arm & upper extremity stretching, shoulder stretching, chest stretching

Work-out exercise(Upper extremity strength exercise)
5 ¢ Twisting upper extremity from left to right using theraband
¢ Lifting & pulling theraband outside

Cool-down exercise(stretching for shoulder flexibility)
¢ Upper extremity stretching, flank & armpit stretching

Warming-up exercise(stretching for shoulder flexibility)
¢ Arm & upper extremity stretching, shoulder stretching, chest stretching

Work-out exercise(Upper extremity strength exercise)
6 ¢ Shoulder strength exercise using dumbbells
¢ Arm strength exercise using dumbbells

Cool-down exercise(stretching for shoulder flexibility)
¢ Flank & armpit stretching, chest stretching

’ Warming-up exercise(stretching for shoulder flexibility)
»  Upper extremity stretching to forward and side, chest stretching
Work-out exercise(Upper extremity strength exercise)
7 o Shoulder strength exercise using dumbbells

e Arm strength exercise using dumbbells

Cool-down exercise(stretching for shoulder flexibility)

e Flank & armpit stretching, chest stretching
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2.7 A=A A
3% A== SPSS WIN 21.0% o] 83t #4319
ohooAe] Al AL sk wig, Agws 31 el kg 54, 38 54 R e
izt 1k 584 HES xtest} Fisher's exact test g Az
& AHEAIh F AR 2 ol fAT oklol o jgEe] Au 54 % 9 S4S B4 29
3 ALY 5284 H%5E Mann-Whitney U-testZ o] 83F 7 ozl £9 15 VERA] %9kTH(Table 2). &
Tk 777 $F Fol AAFS 8 Ae ol ke S4e TAKeR Avug, 497 dEe BT
A 43 ohEel A, AME Aol Mann-Whitney o 4] 40-50ti} 714 @Sk, & AEE 1 o4 2
U-testE AHgste] Hsatgion, ddad dxae & A& 71&o) 71 Bkt 99+ 100-300
WO AL AR olARd fge ool Aels  wdl, £%9 F 355, 18] LEABIAE
Wilcoxon Signed Rank testZ ©]-&-3to] 73383tk 3] 26-60%° 0] F [k BFeA] b ket w7l
% S AE 17 sh RRAA 7Y 4 Bekor]
Table 2. Homogeneity of demographic and disease characteristics N=33
Exp.! Con.?
Characteristics Category (0=17) (n=16) x? P
n(%) n(%)
N =50 14 (324) 12 (30.0) 1.000"
gelyear) >60 3 (17.6) 3 (20.0)
Middle school 3 (17.6) 4 (26.7) 268"
Education High school 7 (412) 9 (60.0)
> University 7 (412) 2 (13.3)
. Married 14 (82.4) 13 (86.7) 1.000"
Marital status —
Living alone 3 (17.6) 2 (13.3)
. Yes 8 (47.1) 10 (66.7) 125 265
Religion
No 9 (52.9) 5 (33.3)
Monthly household income <100 6 (353) 3 (20.0) 6717
(1,000wor/month) 100~<300 6 (35.3) 7 (46.7)
>300 5 (29.4) 5 (33.3)
Exercise frequency <2 8 (47.1) 4 (26.7) 486"
(times/week) 35 9 (52.9) 11 (73.3)
Exercise time <25 5(294) 1 (6.7) 4207
(minutes/once) 26-60/min 7 (412) 10 (66.7)
61-120/min 5 (29.4) 4 (26.7)
Ist 9 (52.9) 7 (46.7) 0.54 764
Cancer stage 2nd 6 (353) 7 (46.7)
3rd 2 (17.0) 1 6.7)
Duration of being diagnosis(month) | <6 5(294) 3 (20.0) 29
6~<12 2 (11.8) 4 (26.7)
12~<24 9 (52.9) 4 (26.7)
24~<36 1 (59) 4 (26.7)
T st Partial 12 (70.6) 10 (66.7) 1.000"
Jpes of masiediomy Total 5 (294) 5 (33.3)
Duration after mastectomy <1 7 (412) 6 (40.0) 299"
(year) 1~<2 7 (412) 3 (20.0)
2~<3 3 (17.6) 6 (40.0)
op.? 1.(59) 4 (26.7) 417
Op. & Chemo.* 4 (23.5) 2 (13.3)
Treatment s
Op. & Radio. 3 (17.6) 3 (20.0)
Op. & Chemo. & Radio. 9 (52.9) 6 (40.0)

" Fisher's exact test

'Experimental group, “Control group, *Operation, *Chemotherapy, *Radiotherapy



Table 3. Homogeneity of dependent variables N=33
Exp.'(n=17) Con.*(n=16)
Variables U P
Mean+SD Mean+SD
Hands behind the back(cm) 10.45 + 7.67 9.81 + 7.50 126.50 .970
Flexion 164.90 + 4,78 159.87 £ 9.89 94.00 .205
Abduction 164.50 + 8.36 157.40 £ 16.53 100.50 .306
External rotation 70.61 + 12.94 72.20 £ 15.59 114.50 .623
Internal rotation 73.32 £ 7.04 70.67 £ 10.20 111.00 .533
Grip stretch 20.79 + 3.79 22.83 + 3.07 94.00 .205
'Exp.=Experimental group, *Con. = Control group
Y A e TRl ME AEe2 c1d ol 2d 3.21 A M AT
mRb, izae 67hE o) 1d ko] 7P Wkt | 171 <25y A ez adle Fojdt A9
FE T A% 7Rl 1d mnbol, Ao RE e R FojahA] ok xRy o ud &
Sede, PQH, ALY BE WaPol 7bg Wol 1 o] GE Aot AFL § AR F £ npFa),
Bttt StEd A eEexmafe] aukE AvEy] Y, HE, uigE, AFEde] Jd o 2o A
g YL, o2 1 FEAFE) FAY AT AN F usE viwste] RS, B4 A AdTANE
qAE BE FEHFAA F Jd 1 BAFCE £9 5 FHE T & ulFEr(Z=3.30, p=001), ¥(Z=3.39,
& Zol7t Yl AR vehd 7 Jak 1 sdAE0] A p=.001), HH(Z=28.7, p=004), HEET(Z=2.10, p=036),
Z % tTable 3) FEEY(7=2.16, p=031) BFo)H AT} AT Z7
How f)3 Aok gz R02 veht fe) e
3.2 95 A LEEE el g3 HE yehdon fizdel e uEg(Z=-3.13, p=.002)<
9EY X SEZRaWe] FHE Ay A A AR B WMol fofdk M YehbA] &9t
A vz BF 4 W5 4z Ay Bxde 59 AW, dxw 3 AR A wst ARS vad
Kolmogorov-Smirnov test® #2413t o, oj7ad 7} 23, 5 HA= F & U}-Zr@’ 7](U=40.00, p=.001), =3
£99)2 249 W) npEge) 2dA 43 BE (U=17.50, p<001), HMHAU=71.00, p=024), %%%
2 oleA gol mrade] FRAME vEs AH  (U=68.00, p=024), SHEERI(U=T3.50, p=041)°] 2
Mann-Whitney U-test®} Wilcoxon Signed Rank test=  HFolA F Jubzh {23k Zpo]7h vheht thxol ]

B3 8 AR el A BF S A0z e
CH(Table 4).
Table 4. Effects of individualized upper extremity exercise N=33
R Before After R Mean Inter-group Intra-group
Variables Group difference
Mean+tSD Mean+SD pre-post U p z p
Hands behind the Exp.' 10.45+7.67 6.29+4.64 4.16+4.55 40.00 .001 -3.30 .001
back(cm) Con. 9.81+7.50 10.13+8.40 -0.3243.22 -0.61 .539
Flexion Exp.' 164.90+4.78 171.39+5.96 6.49+4.64 17.50 <.001 -3.39 .001
Con. 159.87+9.89 158.47+9.05 -1.40+4.61 -0.88 379
. Exp.' 164.50+8.36 171.09+6.82 6.59+8.29 71.00 .032 -2.87 .004
Abduction
Con. 157.40+16.53 155.73+£18.99 -1.67£19.62 -0.56 575
External Exp.' 70.62+12.94 77.97+6.36 7.35+12.00 68.00 .024 -2.10 .036
rotation Con. 72.20+15.59 69.80+14.87 -2.40+3.83 -3.13 .002
Internal Exp.' 73.32+7.04 70.09+10.31 -3.24+6.79 73.50 .041 -2.16 .031
rotation Con. 70.67+10.20 67.93+7.21 -2.73+8.22 -1.00 319
Grip stretch Exp‘7 20.79+3.79 23.09+2.55 2.29+1.89 26.00 <.001 -3.52 <.001
Con.” 22.83+3.07 22.80+2.91 -0.03+1.11 -0.15 .877

'Exp.=Experimental

group, *Con. = Control group
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