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Purpose: This systematic review and meta-analysis was performed to confirm the effects of exercise on Breast
Cancer-Related Lymphedema (BCRL) in breast cancer survivors. Methods: Totally, 1,614 articles were retrieved
from databases including PubMed, Ovid MEDLINE, Embase, Cochrane CENTRAL, CINAHL, Korea Med, Kmbase,
KISS, NDSL, KiSTi, and academic journals related to nursing in Korea between June 17 and 18, 2019. Fifteen
Randomized Controlled Trials (RCTs) were selected for the analysis from June 19 to July 12, 2019. Cochrane’s Risk
of Bias assessed the quality and risk of bias of selected articles. Review Manager version 5.3 was used for the
meta-analysis. Results: Studies were published since 2006 including a total of 1,109 participants who were diag-
nosed with or at risk of BCRL or had undergone surgery for breast cancer treatment. Although exercises were found
ineffective for reducing upper extremity edema (Z=0.37, 95% Confidence Interval [CI]=-0.06~0.04, p=.710), they
significantly improved shoulder Range of Motion (ROM), especially flexion (Z=5.88, 95% CI=3.06~6.12, p<.001)
and abduction (Z=3.41, 95% CI=2.71~10.06, p<.001), upper extremity function (Z=4.02, 95% CI=-12.09~-4.17,
p<.001), and Quality of Life (QoL) (Z=3.00, 95% CI=0.13~0.61, p=.003). Egger’s regression test assessed
publication bias (Intercept=3.75, t=1.79, df=8, p=.111). Conclusion: Results suggest that exercise is beneficial
to BCRL management, especially improvement of shoulder ROM, upper extremity function, and QoL. However,
exercise must be performed carefully to prevent side effects. Therefore, nurses should continuously observe signs
and symptoms related to BCRL and educate breast cancer survivors on safely performing exercise.
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A FTF 27|19t B4, 22 9], d=d L A A
o] oj o] wh X & o] 2 E =, HE 1A 2 934
TEo| A QEn, Hx oW o2 goisleta ], WAt a Y, &
2Zayo] YRETH2]. 97 e FYREEAE B
A e A deot Yz d =0 Ho| ol wt et
Y24 FA| & (Axillary Lymph Node Dissection, ALND) T
= 7A =4 A4 (Sentinel Lymph Node Biopsy, SLNB)©]
W E T A 2 S e 27 9 o APl A A
5= o2, fA| 9] o] 7k 7H A o] F ol A= ZHA]
o] gt S AAIste] Hof gz A2 0] Ho| 7h54d

5 gelsta deof Yzd HA| o DS AAsH] Ash
A A ETH3].

et T2 P EE(Breast Cancer-Related Lymphedema,
BCRL) @A o] &A4to|ut AA| 3o 85 4FX] (upper ex-
tremity)2] 9 o) Ze3ho] UTHBHA) ol 70 2K/ o]
AR, Ao WABHE A 02 [4-6], $9k A2 E 93t o
4 o 2 LA 89 T BASHE BEHS S
TH467]. BORLE %2 oo} gz A% F washo]
[3489], 9o} A4 A2 915 BORL 24 984S 72
A1717) $18) AN B 24 B A FOIE 00~13.0%)
ool WAake o2 B s T 9Jr3,810]

of 2] A3 Aol A BCRL o] & S, o, o+
& 3717t s T A 8 ¥ Y AR 57 5ol whet thekRt
WS o] HAuEUY3,8], thA| A o= et 2R} B AAEA
9] 10.2~60.0% 9| A] BFAISHTHS,11-13]. BCRLL: 270 g8
FZ(pitting edema)S FRIet= 52E, Ak, A" E=
47t 59 ERgo R HuHn, Y3} 229 443}, w5
o) H|2 A Wslel 5, WS T 85 A9 vt = A
YE 1 T, BE7FSHAY A, 715 el 7 5 AA
A AZREAE FEETH4-6,9,11,14,15]. o] FAA Y AlA|
4 RoEs, AEY S, B 24, €8 HE
A8 A7HEA[9,11,13,15,16] 0 P Lol 4 o] EH7t, &
T Y T, AFRA A2 20 3] 1] T A A A7EA
[9,14-16]5 s, 272 o= {HHet St B AEALY
4ol Ae Y1EETH5,9,13]. BERL TAAE tiet A4 4] 23
1 Ao w29, BCRLE 9|7+ 2 F 2470 ool 3=
2 9YSHA|NL 2 =271 SR H $ 54 o)4to] B gt 9ol =
Y= Aoz Hagol[8], et shRtet BEALS 4o
S Yshe T Aol HA A FHEFoltH17,18].
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(2], o]of) whe} - A EALO] 412 H o] 4= EHA BCRL
O WS o StAL TS LSHAF17] AT SA ol B0l
oA 3L QIch[11]. BCRLE #]}7] 3t 34 Mo = oF
2 FAE = A FA 28-S FaLglen, Bk
A FA N+ 54 F= 89 (manual lymphatic drainage),
ofALX](massage), H1E (bandaging)Lt S 2] & (garment)
£ 0|83t & (compression), BHE A Q1= H] o] = (kinesio
tape) S 0|88 80| B (lymph taping) 2] E2)1 2
3} 25 (exercise)o] ZFETH4,5,7]. o]4F2] E2|4 939
R felohA gt Apie o2 A3E Rnges
W BCRL Thel2 9fat ZA o 2 Aps 2348 YepyA
Fote W, 55 A= BORLY WA E AAA, H24 d

I e Sk 9 2R 4
4 4 Qe anE ez v ETh4,19]. ¢
A AAEEY] FA= BCRL EAY 9 9] 2%l &
Holl w2}, 255 A= BCRL # & 3l =&0]
Holeh= d o o] Hopx|aL ITH8].

°o]Z ¥ BCRL &2 et #esto] 554 9] aip/dof tiet
A o] S = A, 2000 o of] & 4] BCRLO] T3t &
AN A ASsH] A% A7 ] 3 EH Q)
ok 28y BCRLY| thet 2554 Y a5 HEsH7] A%
AP ATES 23 22 AR S 2=tk 3, A58
Z BCRLA BHEH Z55A 9] &}l 3lojA], @olo] 553
s S7HIA ApE ez guo QS STH7IER
BCRLS ZefahALt E ofahA|7Iche ¢} 289 850
2 18] YEY| 23HS EA5HE 2 BCRLE o 517 L+ 23}
A7) B3} ek B 744 o] hdstel ke, 2ol
= 275 £5FAe] e QA 710 Ui A7 5
5}, olol wfe} 28k 7] 20| AAIEA] okoh kel 2 A
EANA 23]8 LEFTAR QAT TGS FEsHAY AA|
5 A E A sk 2E 2] = FeH20]. =4,
BCRLe| thgt 255412 a5 A3537] S8l =33 A3
AT SR, Q=T 5ol st A2 7ol
sho] ek 2Rk A AERLS] BCRLO| thi3t 2554 9] &3}
£ "otst bl gHA|I7} QicH18).
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(strength exercise), -F-4d-25(flexibility exercise), -3t
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Effects of Exercise on Lymphedema of Breast Cancer
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A BTE BH] 915 WA AAZ 2 L ek A
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& 7= 23 A A ARt AA A £
3l =8(Cochrane handbook for systematic reviews of inter-

ventions version 5.2.0)[25] 7} St 2 A Q) 2 A1 9] NECA
AA A FA 0z g [26] 0 et 8= it

1) A4

23 A4S 9% ANYL Cosl mdel LAzt [26],
core HAYOFE PubMed®} =9| H|o]EH|o]A(Database,
DB)¢l Ovid MEDLINE, Embase, Cochrane CENTRALE,
=] DB Korea Med, Kmbase, KISS, NDSL, KiSTi& ¢]&
31911, standard MY 2 7+ B AE ok DBSl CINAHL
¥} g7t e 9 5] d5k3| o TRk Rt a st of A
ohe e A E BF X6

2 YHEAE

(1) A+ A (participants)

BCRL gL BCRLo| WIS 9f o] Sl $4
o A EEAEARA, FEY AEE AT T e E
WAL 29 B 2o gl XS B A7) A sl
ohe 7)o 2 Hol7} EAA L utol et dhaRizt gl

5= Alelstit.

(2) Al (intervention)
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9] 25 (resistance exercise, weight-lifting exercise), &
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(3) H] =AY (comparison)
SA7HA-EEH A gAY, BCRL o5 913t 7129] 4434
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(4) ZA12A I outcomes)

BCRLE A = A& el = e AR e+
AR 23R shl e, olE Blshy] A8 B S
(arm circumference)l} 8% (arm volume) =74
3hgit}. BORLO] 0] 21 A1R|2 772412 Belstr] 913 of
7N BA7FEH A A 7152 SAsHHAL, npA e d i
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(5) A+AA (study design)

BCRLS RIEHISHAL BCRLo] ¥l 9ialo] gl 44
o $2} Em 2R A LEFAE AAG A+ 5 RCT A
Febg o 2 sk

3) 74}

= AN SIF AA MR AR ouE A Aol
oAt 2 Aol ot 2919 AL B9 E FEl
At =] DBejA= AA 9] AE o7 flsl| etrAl s
(Medical Subjects Headings, MeSH) ¥} EMTREEE 0]-8-5}-¢]
AAEtgom, AN NAES o7 SIa folo, Tk,
text wordE& 7151 BT AQARE o851 HASIKT)
o]o]] w2} =+2] DBoJ| 4]+ ‘breast cancer’, ‘neoplasms’ [MeSH
term], ‘tumor’, ‘lymphedema’[MeSH term)], ‘lymphoedema’,
‘exercise’[MeSH term], ‘resistance training’ [MeSH term)],
Waele] AT 7
DBE= 13t H4 4|2 PubMed?] 3¢
[Title/ Abstract] OR neoplasm [Title/ Abstract] OR tumor))
AND (lymphedema [Title/ Abstract] OR lymphoedema [Title/
Abstract])) AND (exercise [Title/ Abstract] OR activity [Title/
Abstract] OR training [Title/ Abstract])’ $112, Ovid MEDLINE
2 (breast) AND (lymphedema) AND (exercise) I} ‘(breast)
AND (lymphedema) AND (training)’, Embase+ ‘(breast
cancer:ab,ti OR neoplasm:ab,ti OR tumor:ab,ti) AND (lym-

‘training’, ‘activity' 9] &5

‘(((breast cancer
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phedema:ab,ti OR lymphoedema:ab,ti) AND (exercise:ab,
ti OR training:ab,ti OR activity:ab,ti)’ §t}. Cochrane CEN
TRALO9J A+ ‘breast cancer AND lymphedema AND exer-
cise’ 2 A3} 0w, CINAHLS

neoplasm or breast carcinoma or breast tumor AND lym-

‘breast cancer or breast

phedema or lymphoedema AND exercise or activity or
training & ZAIS AT FHDBol A “$ueF, ‘WZEE,
959 Gol5g Waste] PAISTh F 9 DBE ol&

291 744 A £90] 0jgt 2WAEES ARelA) ehgten,
2019.6.17~6.180]] A2 7=} 2¢19] F5 ZAr¢jo 2 B3 HAY
o] a5 9ik.

B dgoz 32 3ol 23 A= B
1 ] A = i chFigure 1)
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A 7 (compression, lymphatic drainage, laser therapy &
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of v E 23 83372 A2 7 4= fle = 627} A
Hlon, oo By A7A 20 SHE HE H =9
AA Y= ATt
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@ aT71E 42T 5 gl A7), ® RCT 230 94
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1) By title and abstract review (n=833 )
2) Original full-text was not available (n=62)

Full-text articles excluded, with reasons (n=64 )
1) No English or Korean (n=4)

Y
e
.g Records identified through Records identified through
= foreign database searching domestic database searching
£ (n=1,593 ) (n=21)
c
a
=
~ X
R Records after duplicates removed
(n=974)
oo
=
€
g v
(%]
wn Records screened - Records excluded
(n=974) '
—
—
A
z Full-text articles assessed
% for eligibility »
= (n=79)
o ¢ 3) Non-RCT (n=42)
__J Studies included in
qualitative synthesis
(n=15)
E :
-]
_3 Studies included in
£ guantitative synthesis
(meta-analysis)
(n=10)
—

2) Cannot calculate effect size (n=7)

4) Mixed interventions (n=2)
5) Irrelevant outcomes (n=4)
6) Insufficient participants or intervention (n=5)

RCT=randomized controlled trial.

Figure 1. Flow diagram for study selection.
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222 A EA-L I3 332] Review Manager (RevMan)
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Ao, 25.0% 234~75.0% °J5ke] ¢ T3 &2 o]
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il
=

199 HEY A2 W2 A 0 2 wrstgit(Figure 2). o]
wat B o) 23kE FA 9 vlEY AES T2 iR eA A
A 86.7%, Bl <A 23] 60.0%, A7 =ket ARl tigt
=71 53.3%, A Bkl gt = H 66.7%, B3-23t A}
Z+2100.0%, A A A7} 2 37 93.3%, 71 2] H]1EZ 100.0%9]
A g 02 SRIE it ESE e Al S AAISH10H Y] A
AT gt SHHEFS AF317] 218l Egger's regression
testE A AJ8}H 21, Intercept=3.75 (t=1.79, df=8, p=.111)
2 ESHHF o] gle A o= ERIF

Ahmed et al. 2006

Cormie etal. 2013

Doetal 2015

Hayes et al. 2009

Jeffs et al. 2013

Johansson et al. 2013

Kilbreath et al. 201 2T

Kim et al. 2010

Kizil et al. 2018

Lee 2008

Park 2017

Portela et al. 2008

Sagen etal. 2009

Schmitz et al. 2010

OO OO0 6| 0 O ® ncompleteoutcome data (atrition bias)
. . . . . . . . . . - . . . . Selective reparting (reporing hias)
®O 000600000060 6 6 0 ot

@O~ O ~® ~® ~|®|~|=~|=|® sindingofparicipants and personnel (performance hias)
@O ~® ~® 1 ~|®| ~|~|®  sindingofoutcome assessment (detection bias)

OO0 ~® 0066 06 e e O rndmseguencegeneraton (selection hias)
S0~ 0 ~® B~ ® ~|~|®| ®)~rocatonconceament (selecton hias)

Speck etal 2010

" Studies included in meta-analysis.

Figure 2. The results of risk of bias.
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ZHEE N ST ol et vheFsk Al kgt 84
5= 2EY AL A o7 o] BE7EHAE ST
7] Y3t BA o2, X4 A 5 25 7]7(Continuous Passive
Motion, CPM)[A1]5 ARE-3FA L =7 §10][A5,A7,A13] 4=
FEglon, A H o2 15~458 H 9 of| A AA| = Qic}. -S4
£2E2 EY =TS ARESIAU A2 Al4], S0l S =4
oAU AL LE[A12] 02, 20~30E WY o A A A =] gt
78 9] B30 A A|7HALA12], ZHE[A2, A8,A9,A12], 314
[A12,A14,A15]5 HRH 0 2 Z7HA 55 AE TH5HA
ou], GEHN AL oFl - H4 - Y 2472084 o] £5
& S HSHATHA
3 T 7R ] 2525572 7HA] (supervision)
L, 108[A1,A2,A4,A7-A13]] BHo|A ATFThARL]

e HAZE ol R RIL, LEFAE HAIBHA 2 Ed2

Effects of Exercise on Lymphedema of Breast Cancer

1H[A6]o] 3o m, Al Hal] BishA] 2 E32 49
[A3,A5,A14,A15]0]QIth LEZ2A]9] 7|7+ 225 E 1U7}HR]
= thokslglom, 822710] Zx)7]7ko] 5H[A3,A5,A7,A9,A15]
o2 7h gL, 671 o] SIS 2= A= 6d
[A6,A8,A10,A11,A13,A14]0]t} S 5FA Y Hle = UF
dof| 2R v stz FAZHA thgR o, dFLof 213
A gk AdTt7} 5H[A4,A8,A10,A11,A13]2.2 743 wkotet
(Table 1).

20 ZgE
63H[A1-A3,A6,A9 Al5]°]
T5]0] 7H[A4,A5,A8,A10-A12,A14] 0] 3},
AEHA] b2 @78k Balo] 2W[A7,A13] 0.2 BHolE| 9Tk
FEAE 222 E3(3 [A4,A7,A13]), T 8394 [AL
A3,A5,A6,A8-A10,A12,A15]), A| 2|9 -&H 4] (impedance
of the extracellular fluid)(4¥ [A4,A5,A7,A12)), o7} &7}
E30)|(8H [A1,A2,AL-AT,Al4,A15]), AHR]715(4H [AL,A3,
A4,A14]), 9] A (9H [A1,A3,A4,A6,A7,A9,A11,A14,A15))
2 ATS sto S H342 BIISHTHTable 2).

S22 HIF O CDTE H-§3t £8 0]
T, QA B} 252 A 4
on], o3t 2EE

% AFX] 0] 552 BCRLY] WY iz A ojnjet 4:9)
on, 0|8 BRI37] $Ia) B Be E Aol e 24 2
q—xl&—awq I 595 24T B S A, T 4=

E4) Xjol2 vmGoK ATE ISk gor, 38
[A4A7A13]E SEZA) A7} v Lote] SEZAY T T
S0 Zfol 5 Rolx| gigteh. Tt o] % 1W[A7]S §
Mo golg 478 ol A|ut LE ATl Hl3) LEFA 6

NE o] F AAIG G A 2 E89) Fas FUT &
UM O BAS SHT RHIH ST TA D, F L 849
Zpol7h §le-S H 3t 3H[A5,A8,A10]S A| 3t U =] &
S AELY 255 F 29 &40l 255 A At H]
WP S o] FasHH S Bustqich 28y T 59 9
$AE S EAES 2 AbE Wl o] Ee HERRA]

7 A A A H-E37 | <& (Bioimpedance

Spectroscopy, BIS)Z *]‘33}04 FE T AN A HE

A% 23 4 F HEREA o] 7he Rt 29 [A4 Al2] 5 AL

2 welE A3t A3}, Z=0.37 (95% CI=-0.06~0.04, p=.710)2

+5sAE AZYHY AFALE RF= dole= 5432z
|25t A 915 K o]x] YttH(Table 3).
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Effects of Exercise on Lymphedema of Breast Cancer

Table 2. Effect Measurement of Exercise from the 15 included Studies

No. A&it;s Intervention Comparison Outcome measurement Assessment point
A1' Kizil et al. Passive ROM CDT: PO -AV At baseline
(2018) + - Self manual lymphatic drainage - Shoulder ROM: flexion, abduction, On the 1st, 2nd, 3rd, 4th, 5th, 10th,
CDT - Compression bandage internal rotation, external rotation and 15th day: AV
- Exercise (ROM, stretching) -DASH At baseline
- Education on skin and nail care - QoL: FACT-B Post intervention (on day 15):
Shoulder ROM, DASH, FACT-B
A2t Park Strength training ~ CDT: PO - Shoulder ROM: flexion, extension, Before intervention
(2017) + - Manual lymph drainage adduction, abduction, external Post intervention (four weeks)
Aerobic exercise - Pneumatic compression rotation, inward rotation
- Low stretch bandage
- Skin care
A3’ Do et al. Resistance exercise CDT: PO *AV At baseline
(2015) + - Manual lymph drainage -DASH Post intervention (eight weeks)
CDT - Bandaging or stocking - QoL : QLQ-C30, QLQ-BR23
- Exercise
- Skin care
A4t Cormie etal. Resistance exercise ~Usual care PO -AC At baseline
(2013) - Impedance of the ECF Post intervention (three months)
- Shoulder ROM : flexion, extension,
abduction
-DASH
- QoL: FACT-B, QLQ-BR23, SF-36
A5 Johansson Stretching Usual exercise : exercise in the same PO *AV Before intervention
etal. (2013) way as they had done before the - Impedance of the ECF Post intervention (eight weeks)
study - Shoulder ROM: flexion, abduction,
external rotation
A6 Jeffs et al. Gravity resistive  Self care: PO - AV At baseline
(2013) isotonic exercise - Compression Four weeks later (except QoL)
+ - Skin care SO - Shoulder ROM: abduction, extension 12 weeks later
Self care - General activity/ exercise - QoL: LYMQoL Post intervention (26 weeks)
A7t Kilbreath Passive stretching ~ No exercise PO - QoL: QLQ-BR23 (arm symptom) At baseline
etal. (2012) + e} .AC Post intervention (eight weeks)
Resistance training - Impedance of the ECF Six-month follow-up
- Shoulder ROM: flexion, abduction,
external rotation, horizontal extension
- QoL: QLQ-BR23 (breast symptom)
A8 Schmitz Weight lifting Usual exercise: no change in PO *AV At baseline
et al. (2010) baseline level of exercise Post intervention (12 months)
A9' Kim et al. Resistance exercise  CDT: PO “AV Before intervention
(2010) + - Manual lymphatic drainage QoL : SE-36 Post intervention (eight weeks)
CDT - Compression
- Remedial exercise
A10 Sagen et al. Progressive Usual care: to avoid heavy or PO -AV At baseline
(2009) resistance exercise  physical activities but to carry out Three months later
standardized passive manual Post intervention (six months)
technique and light massage Two years after surgery
A1’ Speck et al. Weight lifting Usual exercise: no change in their PO - QoL : SF-36 At baseline
(2010) exercise level of exercise Post intervention (12 months)
A127 Hayes et al. Aerobic exercise  Usual exercise: to continue habitual PO *AV Pre intervention
(2009) + activities - Impedance of the ECF Post intervention (12 weeks)
Resistance exercise 12-week follow-up
Al13 Ahmedetal. ~ Weight training ~ No exercise PO -AC At baseline
(2006) + Post intervention (six months)
Stretching
A14"  Portelaetal. Resistance exercise Usual care PO - Shoulder ROM : flexion, abduction, At baseline
(2008) iz external rotation 13 weeks later
Aerobic exercise -DASH Post intervention (26 weeks)
-QoL: FACT-B
A15"  Lee Strength training ~ CDT: PO *AV At baseline
(2008) + - Manual lymph drainage - Shoulder ROM : flexion, abduction Post intervention (eight weeks)
CDT - Multi layered bandage - QoL: SF-36
- Remedial exercise
- Skin care

AC=arm circumference; AV=arm volume; CDT=complete or complex decongestive therapy; DASH=diasabilities of arm, shoulder, and hand; ECF=extracellular fluid;
FACT-B=functional assessment of cancer therapy for breast cancer; LYMQoL=lymphoedema quality of life questionnaire; PO=primary outcome; QLQ-BR23=Eucopean
organization for research and treatment of cancer-breast cancer-specific QoL questionnaire; QLQ-C30=Eucopean organization for research and treatment of cancer QoL
questionnaire C30; QoL=quality of life; ROM=range of motion; SF-36=short-form 36 health survey; SO=secondary outcome; TStudies included in meta-analysis.

Korean ] Adult Nurs. 2019;31(5):461-478

471



Park, J - Jung, M

2) oj7f #E7FEEY

o7 HATMEHAE SH £9 8H T HHAE AET
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A3}, 7=5.88 (95% CI=3.06~6.12, p <.001) & LEZA7} ]
7 2ol TAHLZ Fo A7} S0l YEH L, 2AE
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B A3}, 7=2.00 (95% C1=0.14~12.41, p=.050) 2 SEZ7)
7H o7l Y3l el BAH o2 Fo3 A7t QS-S et Y
ou, BAE 7+ oA EACHI=840%, X*=1851,
p <.001)(Table 3). o7} 3] & Z43 &8 29[A1,A2]¢]
we}EA Ak, 7=5.85 (95% CI=2.31~4.64, p <.001)Z &
SEA7E ol WE A BAA LR FoF a7 USS
ER glom], EAE 7ol WA= YIATH(I*=0.0%,x"=0.64, p=
420)(Table 3).

3) &A 715

A9 75 M EREL 75 A 5 o it A
%] &] ZAti} 528 B715l= DASH (Diasabilities of Arm,
Shoulder, and Hand) & A8-3}4] H 7131 =], HlEHZ 4 0]
7Hs%t 3H[A3 A4 Al4]E T2 2 HeHEAlS A A8t
v e AT}, 7=4.02 (95% CI=-12.09~-4.17, p <.001) 2 &
A7 7168 B YA A T L 5 B2 §
ARez Fo3t A A7t S vetiglen, 285
7F ol AA = §1th(*=0.0%, x=1.07, p=.590)(Table 3).

4) &4

49 AL 43 B F lebEAS Ag SAgkol AlAl =
o} A| g2 27 9| ZH[AL A6l A &5, b ] 7H[AS,
A4,A7,A9,A11,A14,A15]9] 23 Hel2 A5}t 1 A1},
Z=3.00 (95% CI=0.13~0.61, p=.003) 0.2 LEZA = A=}
EY & A A= d BAHCE fot AL AU
o, BHE 7 o] A = FTHIP=34.0%, x*=9.69, p=.166)
(Table 3).
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=

olN

Table 3. The Effects of Exercise on Breast Cancer-related Lymphedema

n 95%CI Heterogeneity Analyzed The number of
Outcomes k 4 3 5 5 . K
IG CG Lower Upper Tau” Chi df(p) I’(%) model included studies
Upper extremity edema 2 3 35 -006 004 037 710 0.00 0.02 1(.870) 0.0 Random A4, A12
Shoulder  Flexion 6 164 157 3.06 612 588 <.001 0.00 3.67 5(.600) 00 Random Al,A2 A4", A7,
ROM Al4', A15
Extension 3 130 142 -0.87 11.08 1.68 .090 24.04 1726 2(<.001) 880 Random A2, A4T, A7
Abduction 6 164 157 271 1006 341 <.001 1076 1489 5(010) 660 Random  Al, A2, A4", A7,
A14*, A15
External rotation 4 135 130 014 1241 200 050 2829 1851 3(<.001) 840 Random  Al, A2, A7, A14°
Internal rotation 2 46 47 2.31 464 585 <.001 0.00 0.64 1(420) 0.0 Random Al, A2,
Upper extremity function 3 55 50 -1209 -417 402 <.001 000 1.07 2(.590) 0.0 Random A3, A4", A141
QoL 7 272 272 013 061 300 003 003 969 6(166) 340 Random A3, A4', A7, A9, Al1,

A14%, A15

CG=comparison group; Cl=confidence interval; IG=intervention group; QoL=quality of life; ROM=range of motion; ' The sample size of [A4] was used as the
number that were participating in low-load exercise; *The sample size of [A14] was used as the number that were participating in gym exercise.
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