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Effects of Exercise Intervention Programs on Recovery of Functional and
Quality of Life in Breast Cancer Patients:
A Systematic Review and Meta Analysis

Park, Seo-A - Cho, Moon-Ju

Doctoral Student, College of Nursing, Keimyung University, Daegu, Korea

Purpose: This study was carried out to evaluate the efficacy of exercise program on recovery of functional and quality
of life in breast cancer patients through systematic literature review and meta-analysis. Methods: The following data-
bases were used to search the literature: RISS, KISS, KMbase, and KoreaMed. Keywords included ‘breast cancer’,
‘mastectomy’ ‘exercise’, ‘rehabilitation’, 'intervention’ and the evaluated articles were published from 2009 to 2018.
The statistical was used R program, the effect size of shoulder functionality, grip strength, upper limb, pain and QOL
were calculated by random-effects model. Results: 7 RCT studies were meta-analyzed and were evaluated for the
risk of bias by the RoB of Cochrane Collaboration; the overall risk of bias was low. The effect sizes of exercise program
was flexion (g=1.11), abduction (g=0.97) as indicated by a “large effect size”. Conclusion: It is necessary to study
the develop and apply a exercise programs to improve the function and quality of life in breast cancer patients.
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Figure 1. Flow diagram of study screening.
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Figure 2. Summary of risk of bias in overall trials.
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4o} 2R
Table 1. General Characteristics of Included Studies
Author, . Participants Exp. / Intervention .
o Design Exp. / Cont.  Total Cont. p — Time/ Outcome variable Instrument
(norM£SD)  (N) () rogram ucation Session
WonHJ NRCT <49 11/5 34 19/15 BeHaS exercise ~ Relaxion/warm 30~60 min/ Pain, flexibility, grip  VAS/bulb
(2009) 50~59 6/8 program up/work 1timea strength and stress dynanometer
>60 2/2 out/cool down week until 8
weeks
Lee]S RCT  56.14%7.01 / 14 7/7 4 wks classical Arm ergometer/ 60 min/ 5 time Edema/upper limb DASH
(2012) 53.71+£9.37 decongestive range of motion a week until function/quality SF-36
physiotherapy exercise/ 4 weeks of life
and combined treadmill
therapeutic
exercises
KimCW NRCT  49.25+7.65/ 40 20/20 Tai-Chi exercise ~ Physical 60 min/ 4 time  Function of 360 degree rotary
(2010) 4921572 characteristics of ~ a week until shoulder joint angle/30 cm
shoulder joint 12 weeks (flexion/ extension measure
movement and /abduction/adduc
resting heart rate tion)/heart rate
before and after
Taichi exercise
BaeYH RCT 46.217.7/ 20 10/10 Motor control Strength 60 min/5 time  Upper limb DASH
(2012) 459+7.9 and exercise/ warm a week until function/ grip (TANITA)-KG
strengthening up/work 4 weeks strength/pain/fun VAS/360
exercise on out/cool down ction of shoulder degree rotary
joint (flexion/ angle
abduction)
Kim JJ RCT 51.82+8.89/ 21 11/10 Home-based Warm up/work 30 min/5 time Function of Goniometer (iron
(2012) 55.18+9.21 exercise out/cool a week/ shoulder joint 29~5900,
education down/deep until 4weeks (flexion/ Parkistan)/VAS
brearth extension/abducti
on/adduction/
internal rotation)/
lymphedema/ pain
Seo]Y  RCT  49.77+5.18/ 26 13/13 Sensory motor  Consists of rolling 5 time a Function of Myrin™ OB
(2016) 48.77+5.67 training using the ball, pressing ~ week/3 set shoulder joint Goniometer/
ball exercise the ball, rolling per 1 time/ (flexion/ FACT-B
the ball from until 4weeks extension/abducti
side to side, on/adduction/int
clamping the ball ernal rotation)/
and rolling it up, quality of life
drawing a circle
LimKH NRCT <50 14/12 33 17/16 Individualized Warm up 30~45 min/ Flexion/abduction/  Goniometer/
(2018) >60 3/3 upper (stretching for 2~4 time a external rotation/ tanita
extremity shoulder week until 7 internal rotation/ (dynamometer
exercise flexibility)/work ~ weeks grip strength 6103, tanita,
program out (upper Japan)
strength
exercise) /cool

down (stretching

for shoulder
flexibility)

Exp.=Experimental group; Cont.=Control group; RCT=Randomized Controlled Trials; NRCT=Non-Randomized Controlled Trials; NR=Not Reported;
DASH=Disabilities of Arm, Shoulder and Hand, Korean version; SF-36=The Short-Form 36 Health Survey; VAS=Visual analogue scale; SPADI=Shoulder Pain

and Disability Index; FACT-B=functional assessment cancer therapy- breast.
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Hedges’ g=0.62 (95% CI: -0.25; 1.48) 2 LEl o, 54
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AL E Fo5HA YERTHp=.008). 12y £39] T2
AZZA7} Q=14.89 (p=.005)2 o] AP =7} 2 A= }E}
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02 7oA UTHp=314). =3t 2 AL HFET
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6) o=

& T2 FA o] o] AIpHER BATH A o
0] A9 F2318 B a7}=7] Hedges' g=0.07 (95% CI: -0.35;
0.50)2 UEeRtom, EA2 0 & Qolalz] aotrhp=.727). &3
o] 584 AZ A7 Q=0.08 (p=.958) 2 o| I H w7} u]m|gt
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7) 3R =W

S Z2 08 2o tste] AupasE R BASH a4
A B 79 w&5tE a3 7] Hedges' g&=-0.12
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o] Ao H9 x 23ty PF AN 7] Hedges' g=0.81 (95%
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Experimental Control Standardised mean difference
Study Total Mean SD Total Mean sD SMD 95%-Cl W{random)
Kim, 2010 20 161.50 13.54 20 135.50 29.50 _mm 1.11 [0.44; 1.78] 22.2%
Bae, 2012 10 175.47 3.54 10 155.13 10.87 2.41 [1.20; 3.62] 16.4%
Kim, 2012 11 153.73 21.13 10 161.30 13.73 —_— 1 -0.40 [-1.27; 0.46] 20.1%
Seo, 2016 13 161.08 12.26 13 149.31 11.04 —.— 0.98 [0.16; 1.80] 20.6%
Lim, 2018 17 171.39 5.96 16 158.47 9.05 s 1.66 [0.85; 2.46] 20.8%
Random effects model 71 69 -:-_:;- 1.11 [0.30; 1.91] 100%
Heterogeneity: Fsquared=77.6%, tau-squared=0.6405, p=0.0013 B
[ T T T T 1
-3 -2 -1 o 1 2 3
3-A. Flexion
Experimental Control Standardised mean difference
Study Total Mean SD Total Mean sD SMD 95%-Cl 'W(random)
Kim, 2010 20 68.30 9.85 20 51.00 14.93 —.— 1.35 [0.66; 2.04] 35.3%
Kim,2012 11 38.45 7.12 10 40.30 12.43 —_— -0.18 [-1.04; 0.68] 31.5%
Seo, 2016 13 58.08 7.78 13 54.38 3.69 4= 0.59 [-0.20; 1.38] 33.1%
Random effects model 44 43 —_— 0.62 [-0.25; 1.48] 100%
Heterogeneity: Fsquared=73.2%, tau-squared=0.4229, p=0.0241 :
[ I I 1
-2 -1 0 1 2
3-B. Extension
Experimental Control Standardised mean difference
Study Total Mean SD Total Mean sD SMD 95%-Cl W(random)
Kim, 2010 20 172.30 29.00 20 139.60 23.00 = 1.22 [0.54; 1.91] 22.3%
Bae, 2012 10 170.47 5.38 10 149.40 9.50 . ——=—— 2.61 [1.35;3.87] 15.0%
Kim, 2012 11 157.82 17.37 10 160.30 17.14 —_— -0.14 [-1.00; 0.72 20.0%
Seo, 2016 13 157.73 13.49 13 151.54 11.13 == 0.48 [-0.30;1.27 21.0%
Lim, 2018 17 171.09 6.82 16 155.73 18.99 — 1.06 [0.33; 1.80] 21.6%
Random effects model 71 69 ¢ 0.97 [0.25; 1.69] 100%
Heterogeneity: squared=73.1%, tau-squared=0.4782, p=0.0049 :
I T T T T 1
-3 -2 1 0 1 2 3
3-C. Abduction
Experimental Control Standardised mean difference
Study Total Mean SD Total Mean sSD SMD 95%-Cl W(random)
Kim, 2010 20 83.40 8.19 20 61.00 12.20 : 211 [1-32; 2.90] 25.6%
Kim, 2012 11 61.36 12.04 10 57.00 13.45 ——— 0.33 [-0.53; 1.19] 24.6%
Seon, 2016 13 73.77 3.49 13 54.77 12.28 — = 204 [1l.06; 3.01] 23.1%
Lim, 2018 17 77.97 6.36 16 ©69.80 14.87 — 0.70 [0.00; 1.41] 26.7%
Random effects model 61 59 ¢— 1.28 [0.40; 2.17] 100%
Heterogeneity: Isquared=78.2%, tau-squared=0.6336, p=0.0033 :
[ T T T I 1
-3 -2 -1 ] 1 2 3
3-D. External rotation
Experimental Control Standardised mean difference
Study Total Mean SD Total Mean sD SMD 95%-Cl W(random)
Kim, 2012 11 46.00 14.01 10 50.20 16.62 = -0.26  [-1.12; 0.60] 33.0%
Seo, 2016 13 76.69 10.15 13 58.54 8.35 i ——=——— 1.89 [0.94; 2.84] 31.7%
Lim, 2018 17 70.09 10.31 16 67.93 7.21 —— 0.24 [-0.45; 0.92] 35.3%
Random effects model 41 39 o.60 [-0.57; 1.76] 100%
Heterogeneity: I-squared=83.1%, tou-squared=0.8724, p=0.0027 <|3
[ T 1 T 1
-2 -1 o 1 2

3-E. Internal rotation

Figure 3. Forest plot and funnel plot by exercise program for breast cancer.
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Experimental Control  Standardised mean difference
Study Total Mean SD Total Mean 5D SMD 95%-Cl W(random)
Won, 2009 19 9.63 1.81 15 9.63 2.15 0.00 [-0.68; 0.68] 38.8%
Bae, 2012 10 23.40 0.92 10 23.07 2.76 0.15 [-0.72;1.03] 23.1%
Lim, 2018 17 23.09 2.55 16 22.80 2.91 _ 0.10 [-0.58;0.79] 38.1%
Random effects model 46 41 0.07 [-0.35; 0.50] 100%
Heterogeneity: Fsquared=0%, tou-squared=0, p=0.9525 ‘ﬁ>
[ I | I ]
1 0.5 0 0.5 1
3-F. Grip strength
Experimental Control Standardised mean difference
Study Total Mean SD Total Mean sD _ SMD 95%-Cl W(random)
Lee, 2012 7 56.67 13.59 7 42.14 18.03 — 0.85 [-0.26; 1.96] 48.8%
Bae, 2012 10 14.40 295 10 1753 277 —=%—— -1.05 [-2.00;-0.10] 51.2%
Random effects model 17 17 -0.12 [-1.98; 1.74] 100%
Heterogeneity: Fsquared=284.6%, tou-squared=1.526, p=0.0108
-1 0 1
3-G. Disabilities of the arm, shoulder and hand
Experimental Control Standardised mean difference
Study Total Mean  SD Total Mean SD SMD 95%-Cl W(random)
Lee, 2012 7 65.18 4.26 7 62.89 5.41 ——.—— 0.44 [-0.62; 1.51] 60.8%
Seo, 2016 13 89.50 14.07 3 70.05 5.82 & 139 [0.02;2.76] 39.2%
Random effects model 20 10 = 0.81 [-0.10; 1.72] 100%
Heterogeneity: Fsquared=13.2%, tou-squared=0.0593, p=0.283 :
[ I I |
-2 1 0 1 2
3-H. Quality of life
Experimental Control Standardised mean difference
Study Total Mean SD Total Mean SD SMD 95%-Cl W(random)
Won, 2009 19 3.84 2.06 15 4.00 2.83 -—.— -0.06 [-0.74; 0.61] 38.5%
Bae, 2012 10 2.00 093 10 3.07 096 — = -1.08 [-2.04;-0.13] 28.8%
Seo, 2016 13 331 170 13 477 073 — &+ -1.08 [-1.91;-0.25] 32.7%
Random effects model 42 38 -0.69 [-1.41; 0.03] 100%

Heterogeneity: Fsquared=57.2%, tou-squared=0.2304, p=0.0966

3-1. Pain

Figure 3. Forest plot and funnel plot by exercise program for breast cancer (Continued).
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Figure 4. Results of publication bias analysis.

Standardised mean

Study difference SMD 95%-Cl
Omitting Kim, 2010 —5—— 0.94 [0.56;1.32]
Omitting Bae, 2012 —+=— 0.89 [0.53;1.25]
Omitting Kim, 2012 —5=— 1.02 [0.66;1.37]
Omitting Seo, 2016 ——=—— 0.95 [0.57;1.33]
Omitting Lim, 2018 —=—— 0.91 [0.54;1.28]
Omitting Kim, 2010 —%—— 0.93 [0.55;1.30]
Omitting Kim, 2012 ———— 1.01 [0.65;1.37]
Omitting Seo, 2016 —%—— 0.97 [0.59;1.35]
Omitting Kim, 2010 —=—— 0.94 [0.56;1.31]
Omitting Bae, 2012 —=%—  0.88 [0.53;1.24]
Omitting Kim, 2012 ———— 1.00 [0.64;1.37]
Omitting Seo, 2016 —+~— 0.98 [0.60;1.35]
Omitting Lim, 2018 —S— 0.94 [0.57;1.32]
Omitting Kim, 2010 —=———  0.88 [0.53;1.24]
Omitting Kim, 2012 ——=—— 0.98 [0.61;1.35]
Omitting Seo, 2016 —5— 090 [0.54;1.28]
Omitting Lim, 2018 —=—— 0.97 [0.59;1.35]
Omitting Kim, 2012 —%— 1.01 [0.65;1.37]
Omitting Seo, 2016 —=—— 0.90 [0.54;1.27]
Omitting Lim, 2018 —=—— 0.99 [0.62;1.36]
Random effects model [ [ I-::'_:]::— 0.95 [0.59; 1.31]

Figure 5. Results of sensitivity analysis.
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