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Effectiveness of Individualized Upper Extremity Exercise Program for
Patients after Mastectomy
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College of Nursing & Research Institute of Nursing Science, Keimyung University
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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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Set Composition

armpit stretching
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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

Hand & fingers stretching, elbow extension & flexion

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

Arm-pull using theraband

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

Cool-down exercise(stretching for shoulder flexibility)
Warming-up exercise(stretching for shoulder flexibility)
Cool-down exercise(stretching for shoulder flexibility)
Warming-up 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)
e 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)
¢ 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 e Twisting upper extremity from left to right using theraband
e Lifting & pulling theraband outside

Cool-down exercise(stretching for shoulder flexibility)
e 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 e Shoulder strength exercise using dumbbells
e Arm strength exercise using dumbbells

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

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

e Arm strength exercise using dumbbells

Cool-down exercise(stretching for shoulder flexibility)

¢ Flank & armpit stretching, chest stretching

2.5 Xtz+H Shelstaint. Akl of e d w2, orgel e =
B 79 RSP DYSA Koshyas yojsr AR $EZR A Fol Algsgen], Qud 5

HAGA fdA S e AAE g 2015 6 A2 ARl AR
ERE 20159 79704 AAEIY EE dA &5
ZRge ATAS AR ARTe] ABAKARA 2.6 B2 1
27le] Alstgi o, 33 T 13]= W] 25 oA 2 dye ddAe BeE 98 Koisha Axe
Ao A Aldstal 23] 7oA AgatEE A A3 SI(IRB No:40525-2015 02-HR-08-01)
th T 23] 7PgelA e Sezaade) Ads w7 o & Pa A 93-S Eske] Adssith & AT
sol 1 AR ABASALAY $F B TGS o BAR PYS AT Rl FE Astn
2 AN F 2vhEE W= GO AFgon, o T Felshiehs dTES AAekE sk 9 AT
HATE AR SEEA FEE Aol AL W WS B BT FVY 5 0 AL, BE ARAE o)y
A ZAHos guaa NaERoRN AR o AN 2D eI ATk ATEA o]ejd i
o] Adefell g A Frest SleR Es ot ARSEA F5e AWt Adskivh Al
% Stk E9, SEEAL AP AAE Qo] AT F LBZY FolA] WENSE $BA AFHE £F
of PgeAE Joe A0 ES AAT 5 A% vlEs MehIE, 0.5kt 1kgdl obd S ATelHon]
= sklvh 7Pl e] e o SRl viF 23] A3t diEelAls oW SAE Al @9k, 15k}
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27 X=2Y
% AFi= SPSS WIN 21.0% o]&dle] #45}

1 A
Exo )\1/"9}_ HH.E,_% /\163-1}1]_

o} o dAke] dubAQl §A-2 Aot MiEs, 4

izt 7he] 84 S-S x*test9) Fisher's exact test
& ARgSRATh 7 A 3 ojAEd A ol of
Sk AR 524 35S Mann-Whitney U-testS ©]-8-3}
Ak 773 S5 Fo MEAEE A JoE o AR
d frAid st o e] AR, AR ZFe]= Mann-Whitney
U-testE AH&-3to] HZEstdon, Adwa) tizae 3

bW AR, AR o Rt obg o] Aol

Wilcoxon Signed Rank testS ©]-8&3}o] AZ3}9]

Table 2. Homogeneity of demographic and disease characteristics N=33
Exp.' Con.’
Characteristics Category (n=17) (n=16) x? P
(%) (%)
<50 14 (82.4) 12 (80.0) 1.000"
Age(year)
=60 3 (17.6) 3 (20.0)
Middle school 3 (17.6) 4 (26.7) 268"
Education High school 7 (41.2) 9 (60.0)
>University 7 (41.2) 2 (13.3)
Marital status Married 14 (82.4) 13 (86.7) 1.0007
Living alone 3 (17.6) 2 (13.3)
. Yes 8 (47.1) 10 (66.7) 1.25 265
Religion
No 9 (52.9) 5 (33.3)
Monthly household income <100 6 (35.3) 3 (20.0) N
(1,000won/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) 3.5 9 (52.9) 11 (73.3)
Exercise time <25 5 (29.4) 1 (6.7) 420"
(minutes/once) 26-60/min 7 (41.2) 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 (35.3) 7 (46.7)
3rd 2 (17.0) 1 (6.7)
Duration of being diagnosis(month) | <6 5 (29.4) 3 (20.0) 2397
6~<12 2 (11.8) 4 (26.7)
12~<24 9 (52.9) 4 (26.7)
24~<36 1 (59 4 (26.7)
Types of mastectomy Partial 12 (70.6) 10 (66.7) 1.000"
Total 5 (29.4) 5 (33.3)
Duration after mastectomy <] 7 (41.2) 6 (40.0) 299"
(year) 1~<2 7 (41.2) 3 (20.0)
2~<3 3 (17.6) 6 (40.0)
op. 1(59) 4 (26.7) 477
Treatment Op. & Chemc:.4 4 (23.5) 2 (13.3)
Op. & Radio.’ 3 (17.6) 3 (20.0)
Op. & Chemo. & Radio. 9 (52.9) 6 (40.0)

t
Fisher's exact test

'Experimental group, “Control group, XOpcration, ‘Chemotherapy, *Radiotherapy
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FEAe T AE A% 9EF AA 252 5
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
T g e VR E A 1d ol 2d 321 ® 1718 AB
vk, T 67/hE ol 1d wRvbo] 7 Wkt A7 “giEmE A s ZE e ol d3
FE F A% 71elE 1d vnbo], Ao RE e ZRadl Fesky 2 tiRwr o9l &
e, dHad, Ak ey B Wde] g gel b o] e Bloltk AT T HE T & wFl,
Bith Bed A esZRafe] E3E Avnr] 9, ¥, uigEy, 9EEYe Au ) 2o A
AT ARL, 02T 2 FEUFES FA AT AW ¥ ouskE viwsiel BASIck B4 Ask ARTIAE
qME BE FEHFAA F {1 EAFeR F9 5 HE F & vF)(2=3.30, p=001), #(Z=3.39,
@ o7t fle= Ao yehd 7 Jo 1 sdAd] H p=.001), BH(Z=28.7, p=004), WPEEH(Z=2.10, p=036),
5 A THTable 3) OFEE R (Z=-2.16, p=.031) BTN ALH I} LS £
HO® §olg olrk Y= A0 VEht folye] P
3.2 BIEY MX| 2SZ2O¥e| 21t HE vehdlon gzl e vgE(Z=-3.13, p=002)%
ubzd A2 $Exg ] g3E AFey] A 2 AT BE WA fFodk Wb yehdA] gkt
dE0 ET BE B 04 A7) AT RIS 59 H¥E daw AR ARG el gug vug
Kolmogorov-Smirnov testZ #4151 o™, o734 7} 23, 5 FE F & uEFER7(U=40.00, p=.001), B3
EWos =243 Wy} npgEge Ao A BE  (U=17.50, p<.001), B (U=71.00, p=.024), vP2=
= o|Fx] o} Zg ;Mo AL v AA (U=68.00, p=.024), SHE-=H(U=73.50, p=.041)2] &
Mann-Whitney U-test®} Wilcoxon Signed Rank test® — HFollA] 5 ezt {03k 2o 7} yeh i zatol]
221319 ) APTE Aol AF BE S48 A0R veky
tKTable 4).
Table 4. Effects of individualized upper extremity exercise N=33
Before After Mean Inter-grou Intra-grou
Variables Group difference group group
-post
Mean+SD Mean+SD pre-pos 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 -0.32+3.22 -0.61 539
Flexi Exp.' 164.90+4.78 171.3945.96 6.494.64 17.50 <.001 -3.39 .001
exon Con.” 159.87+9.89 158.4749.05 1.40+4.61 088 | 379
. Exp.' 164.50+8.36 171.09+6.82 6.59+8.29 71.00 032 -2.87 004
Abduction >
Con. 157.40£16.53 155.7318.99 -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+3.83 313 .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
. Exp.' 20.79£3.79 23.09+2.55 2.29+1.89 26.00 <.001 -3.52 <.001
Grip stretch
Con. 22.83+3.07 22.80+2.91 -0.031.11 0.15 877

1Exp.:Expcrimcntal group, *Con. = Control group
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