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1| Review questions

The PICO princple was wsed to formulate clinical questions that

gwded the search sfra egy Key elements were population: dreast
| BYEICISe, Comparison 10 xercie and

outcome: fatigye. We fullowed the format of Preferred Reporting

tems for Systematic Reviews and Meta-Analyses (PRISMA] (Maber
etal, 2009).
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| Find | Appraisal | Include | total up | Hetrogeneity |
FAITH- 2B K BIFTBHRRRE ? 0

REMWNRESEVESR_BEZMNERE (W:Medline, Cochrane ZRIEEEE
28R B, EMBASE %) - WHIN EXRSIBBER(SZ XA EREFR - Web of

==

Science, Scopus % Google Scholar) ~ FHEEHERZE -
XIS = EARERE - 1B ERFG{#ER MeSH F& X — &1 =5 % (text words) p

2.2 | Search strategy
v BEERE: 8@

Eight popular scientific databases, including PubMed. Cochrane Central B/ B R
Register of Controlled Trials, EMBASE, Medline (ProQuest). CINAHL, 3= 4R -
PsycINFO, Chinese Electronic Periodical Service and Wan Fang Data, 2000/01/01-
were used to search for relevant articles published from 1 January 2019/12/31

=h=

2000 to 31 December 2019. Search terms were keywords or Medical - BBE  BEXEPX
Subject Headings (MeSH terms) such as ‘breast cancer’, AND ‘exercise’

OR ‘physical fitness’ OR ‘aerobic exercise’ OR ‘physical activity’ OR Rl ab Ao -

‘exercise therapy’, AND ‘survivors’ AND ‘fatigue’. a2 0T OFfRETE

+ b SR bog -
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| Find | Appraisal | Include | total up | Hetrogeneity |
FAITH- IR E B &R EIFFAAEEEE >

[] ) T

(1) RCT design, published in English or Chinese

(2) study patients are breast cancer survivors with stages 0-llic,
who had completed adjuvant treatments(e.g., surgery, chemotherapy
or radiotherapy)except hormonal therapy

(3) the effects of exercise were evaluated

ﬂ HEERIRAE T

(1)participants with mixed cancer types, metastasis or under
palliative treatment

(2)exercise focused on the upper limb or arm and/or supervised
exercise and cognitive-behavioural interventions
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PRISMA

Records identified through PubMed{(n=347),
CINAHL (n=5), Cochrane Library (n=535),
Embase (n=148), MEDLINE (Pro Quest)
(n=40), PsycINFO (n=32), Chinese data base
CEPS(n=0).(N=1107)

Additional records identified

through hand search
(n =2)

Records after duplicates removed
(n=303)

Records screened
(n =806)

Full-text articles assessed
for eligibility
(n=92)

Studies included 1
quantitative synthesis
(meta-analysis)
(n =9)

Records excluded on
basis of title and abstract
(n=714)

Full-text articles excluded,

with reasons

(n=8&3)

- Qualitative (n=6)

- Non RCT (n=10)

- Review (n=43)

- Protocol (n=2)

- Poster/ conference
paper / abstract (n=7)

- Not study outcome
(n=15)

P5 |



TABLE 2  linterven fon characteristios of rand amized canfraled trials (RCT4) examining the efeds of exercise an puimonary filness and fatigue in beast cncer sunwvors

Exerchs o it it ion 2k .
: _— BIRE B EEN
Semgle  EG1 EEH EHEN Duraton jrem Postitet

Primary aathar (M 250) () G Made of exercie/ Eoearbue formaty JEFNEE (mnltequency Outcomes Fiu iEm

of the sty Mo, A EGiE B pregrmew daksnry made ity [ PR W R

Cartamiia A ) 1 RAegmibic activitios Filress specalsty Mocleraie 403 s L ] | Bl severlly
‘illirneya, {dhsep watir acpoiic | iHesctivae mEaring
X1 ¢l P ] | Sersary

EEEE(K) | thrlrﬂ* ﬂfr::l:ld

Corull, 2014 10 10 Heometack ddng * 1 Mok Caliomsprairy . 14 [V e | P
iHay) =S Ftnesss FACITF

o, X014 Sl 54 14 15 Tyergey Yo - F LT & 12 | Fatige, T Vigour

el s MF3
il B

Mool Gy, S4:92 100 100 Hakawga S - 907 bdFS 5T 12 | Fatiguie
074 Urinedd & Z B3
Slbes)

San 2014 d2iedl 1a 18 Hatha woga - WAk hFLa.LF 12 [Gererd, [Pyl
{iLiri ] | Ematlonal | Meril
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m Appraisal total up Hetrogeneity

FAITH-3 Rt & & A8 48 Ee 15 e A - N

FERIR A EIER REIRERY B AR - R S AV IE - R AR R A T AT an B (R0 £
HaRENRRERE - ZERBE I - B5 - KgEiE E’Jﬁﬁ $A7Y)

2.3 | Data extraction

After confirming the eligibility of the studies, two rewviewers inde-

pendently extracted data from each study in the following areas:
study population, intervention. and outcome. The form included
the following items: (1} general information, including title, authors,
source, setting and wear of publication: (2} trial characteristics,
including study design and randomization; (3) characteristics of par-
ticipants, such as inclusion criteria, exclusion criteria, total number
im interventionscontrol groups, mean age, diagnostic criteria, other
baseline characteristics and dropouts: (4) intervention type, dose,
intensity and freguency as well as duration of the trial: (5) out-
comes specified in the methods: and (&) results. For continuous
variables, we extracted sample size and baseline and post-
intervention means with SD for the intervention and control

Eroups. DisaEreemE:nts were resolved through discussions between

both rewviewers (MAuthors A and B) by consensus with a third
reviewer [(Author C), if reguired. Fatigue data from generic or
disease-specific fatigue guestionnaires or fatigue scales (Canadian
Society for Ewxercise Physiology, 2010; Dieli-Conwright &
Orozco, 2015) were selected for meta-analysis The parameters
extracted for each study included study reference (author, year of
publication), study design, setting. participants (number, mean and
age), characteristics of ewxercise interventions [(mode of training,
length of follow-up, duration, and frequency), types of control
group and outcome measurements. We performed meta-analysis

when outcomes were measured in at least two studies (Lahart
et al., 2015).
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| Quality assessment

The methodological quality of the articles was assessed_by Joanna
Brizes Critical Appraisal Tool for Randomized Controlled Trials (Meta-
Analysis of Statistics Assessment and Review Instrument; Joanna

Briggs Institute, 2016). This instrument is used to assess methodologi-
cal quality for RCTs studies, There are 13 iters o respond with 1" as
‘ves' and ‘0" as ‘unclear’ or ‘not applicable’. The range of total score
15 013 with the higher score indicating better methodological quality.

:l: A= n\I:|

a 08 oAERE




FAITH-2& R4A (Included) ERFREN X E ?

Joanna Briggs Institute (JBI) scale

Yes Mo Unclear NA

1. Was true randomization used for assignment of
3 icipants to treatment ?

=& 7 EChEEIE participants fo treatment groups

Was allocation to treatment groups concealed?

O

Were treatment groups similar at the baseline?

E=aERaEA D

el

Were participants blind to treatment assignment?

LAy

. Were those delivering treatment blind to
ABEARESRZETHEL treatment assignment?

6. Were outcomes assessors blind to treatment
assignment?
SHEB/MMES/SFTE 7. Were treatment groups treated identically other
= than the intervention of interest?
=a8I1t : _
8. Was follow up complete and if not, were
differences between groups in terms of their
9. Were participants analvzed in the groups to
which they were randomized?
10. Were outcomes measured in the same way for
treatment groups?

11. Were outcomes measured 1n a reliable way?

O o ooo0oo0o ooogod o
oo o oo oo ooogoodg o
OO0 ooo0o0o0ooogooad

oo o oo oo ooogoodg o

12 Was appropriate statistical analysis used?

13 'Was the trial design appropriate, and any
deviations from the standard RCT design
(individual randomization, parallel groups)
accounted for in the conduct and analysis of the
trial?

[
[
O
[

£ 3575 17 5 B

i LS B




FAITH-Z2E8 R4 A (Included) EERFUEN X E

Joanna Briggs Institute (JBI) scale

Author/year Q1 Q2 Q3 Q4 Qs Q 6 Q7 Q8 Q9 Q1011 Q12 Q 13 Score %
Cantarero-Villanueva et Y Y Y Y Y Y Y Y Y Y Y Y Y 13/13 100
al. (2013)

Cerulli et al. (2014) Y U U] U §] §] Y Y Y Y Y Y Y 8/13 61.5
Bower et al. (2014) Y Y Y U ) ] Y Y Y Y Y Y Y 10/13 76.9
Kiecolt-Glaser et al. (2014) Y Y Y Y Y U Y Y Y Y Y Y Y 12/13 92.3
Stan et al. (2016) Y Y Y U] U] U] Y Y Y Y Y Y Y 10/13 76.9
Milne et al. (2008) Y Y Y Y U U Y Y Y Y Y Y Y 11/13 84.6
Cuesta-Vargas et al. (2014) N U Y U U Y Y Y Y Y Y Y Y 9/13 69

Yagli et al. (2015) U] Y N U] U U] Y Y Y Y Y Y Y 8/13 61.5
Loh et al. (2014) Y Y Y N U U Y Y Y Y Y Y Y 10/13 76.9

Quality of studies was evaluated with JBI-MASTARI by two
reviewers independently, The range of total score of JBI-MASTARI
is 0-13 with the higher score indicating better methodological
quality (Meta-Analysis of Statistics Assessment and Review Instru-

.
=\l = 2=|: .
ment; Joanna Briggs Institute, 2016). The quality score of the n"nﬁmﬂl% .

selected ones in the present study varied widely ranging from 8 to

13, mean score of 10.1/13. There is potential high risk of perfor- = =
mance bias in 85% of studies and a low risk in the remaining 23% H xE D E |:| x EE E
of studies. Thus, all these studies were considered high guality

(Table 1).




FAITH—%%M%‘%%%H%E,%'u,%%fﬁwn%7 H-aliraR G Ha- 28147

E;gmz/l\ ]- 1E¢ﬁg%¢giiﬁﬁﬁmWAEq Flit %An\l:l n\l:l %*E {'E}I:%,E rﬁt —F ’ %1E§ﬁ%ﬁﬁ/\]%§%%$ }&DA'_‘_‘HE’& '/:‘FEE
5 e R/ alA
O] $+ ¥ 45 REITH S D (meta-analysis) + L r%ﬁ’l‘?ﬁl 1 %%Eq:%%%%ﬁcﬁ(ﬁf %Ef(} *_J’fM EJ%EEEJE%E
E= 1] o
(forest plot) Eiﬁﬁﬁ%mn% EEEBEMN LEEEDHT - o 5 IR IE BRI
FIGURE 2 Fatigue indicator after exercise intervention(a) Duration of follow-up EEN S REE
(a) Expenmental Control Mean Difference Mean Difference
dyo bgroup : 8 X 3 2i IV, Fixed. 95% CI IV, Fixed. 95% CI
X 1 1 post mtelvenbo
Kieec-Z2u14 6.3 20 100 127 20 100 0.6% -6.40[-11.94,-0.86)
A1 4 2013 47.79 8.1 32 5334 982 29 0.9% -555[-10.10,-1.00]
/1 Afﬁ tbﬁ 015 3547 599 19 4014 7.58 21 11% -4.67[-8.88,-0.46)
Milne, 2008 129 3 29 169 47 29 47% -4.00[-6.03,-1.97] — %
Cuesta-V. 2014 4 1.1 22 5.2 0.5 20 745% -1.20[-1.71,-0.69] il
Loh. 2014 4206 6.04 32 4038 908 32 1.4% 1.68[-2.10, 5.46) 1
Bower. 2014 125 38 16 8.4 3.4 15 3.0% 4.10[1.56, 6.64] 5
Stan 2016 0.77 13.09 14 -363 898 9 0.2% 4.40[-462,13.42
Cerulli,2014 128.13 59 10 98.89 20.79 10 0.1% 29.24[15.85,42.63] »
Subtotal (95% CI) 274 265 86.5% -1.20[-1.67,-0.73] ¢
Heterogeneity: Chi*= 57.15, df= 8 (P < 0.00001}, F=86%
Test for overall effect. Z= 4.97 (P < 0.00001)
f th
1 1.1.212  week follow ug
1 IS5 Ol 58 20 100 147 20 100 0.6% -8.90[14.44 -3.36]
N e 1.9 3.2 29 174 47 29 45% -550[7.57,-3.43) T ~
12@tt§2 4 1.9 47 16 86 42 15 2.0% 3.30[0.17,6.43)
suvioai (5% Cl) 145 144 71% -3.37[-5.01,-1.72] >
Heterogeneity: Chi*= 25.29, df= 2 (P < 0.00001}, F=92%
Test for overall effect. Z= 4.00 (P < 0.0001)
11.1.3 24" week follow upl
- 79 811 32 5334 982 29 0.9% -555[-10.10,-1.00]
N o\ 10 35 29 107 39 29 5.3% -0.70 [-2.61,1.21] i
2475[:'3&& 0.43 16.71 17 0.27 15.75 15 0.2% 0.16[11.09,11.41]
Subtotal (95% CI) 7 73 64% -1.39[-3.13,0.35] -
Heterogeneity. Chi*= 3.79,df=2 (P= 015)|I’ 47%
Test for overall effect. Z=1.57 (P=0.12)
Total (95% CI) 497 482 100.0% -1.36[-1.80,-0.92] L
Heterogeneity: Chi*=92.37, df= 14 (P < 0.00001f; = 85% | - T —
Testfor overall effect Z= 6.08.E<0.00001) Favours [experimental] Favours [control]

Testfor subgroup differences: Chi*=6.13, df= 2 (P = 0.05), F=67.4%
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FIGURE 2 Fatigue indicator after exercise intervention (b)Type of exercise

EENRIAE
(b) Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean _ SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
1.2.1 Aerobic exercise
=z 07 0770 811 29 5334 982 32 11% -555[-1005,-1.05] ——
ﬁagiﬂ 9883 500 10 68 492 10 1.2% 20.83[16.44,25.22) ’
Milne,2008 120 3 29 169 47 29 54% -4.004603-197) ——
Subtotal (95% CI) 68 M 1T%  047[218,12) k.

Heterogeneity, Chi*=107.04, df=2 (P < U.UUU[H)'F: a8% |
Test for overall effect Z= 0.54 (P = 0.59) ‘

1.2.2yoga

o 077 1308 14 363 898 9§ 03% -286(1188,6.16]

revozold 53 20 100 127 20 100 07% -6.40[11.04-086)

Bower. 2014 125 38 16 84 34 15 35%  410[156,664 s
Subtotal (95% C1) 130 124 45% 197[027,4.20] -

Heterogeneity: Chi*=12.57, df=2 (P=0.002)f F=84%
Test for overall effect Z=1.73 (P = 0.08)

(1.2 Mixed e |

o ;U 4206 604 32 4038 908 32 01% 1.68[19.48 2284
e A A N5 3547 599 19 4014 758 21 13% -4.67[8.88,-0.46)
Cuesta-V. 2014 4§ 11 22 52 05 20 865% -1.20(1.71,-0.69) ,
Subtotal (95% CI) 3 73 878% -1.25[1.75,-0.74]
Heterogeneity. Chi*= 2.64, df= 2 (P = 0.27)|F= 24%
Test for overall effect Z= 4.84 (P < 0.00001

-~
r

Total (95% Cl) M 58 100.0% -1.04[-1.52,-0.57] ¢

Heterogeneily. Chi*= 130.29, df= 8 (P < 0.00001)} F= 94% ' t t
Test for overall effect Z=4.32 (P < 0.0001)

0 5 0 5 A0
Favours [experimental] Favours [control]

Test for subgroup differences: Chi*=8.05, df=2 (P=0.02), F=751%




FIGURE 3 Fatigue indicator after exercise intervention(A) Exercise intensity

EERE
(a) Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 35% CI IV, Fixed, 95% CI
|1.4.1 low moderate I
EE )14 § 11 22 52 05 20 97.0% -1.20(1.71,-0.69) .
Loh. 2014 4206 604 32 4038 908 32 18% 168210 5.46] N
Subtotal (95% CI) 54 52 98.8% -1.15[1.65,-0.64] f
Heterogeneity, Chi*= 219, df=1 (P = 0.14)JF=54%
Testfor overall effect Z= 4.46 (P < 0.00001)
1.4.2 moderate
shogRE (2013 4779 811 32 5334 982 29 12% -5.55[10.10,-1.00] ==
Subtotal (95% CI) 32 29 1.2% -555[-10.10,-1.00] &>
Heterogeneity: Not applicable
Testfor overall effect 2= 2.39 (P= 0.02)
Total (95% CI) 86 81 100.0% -1.20[-1.70,-0.70] |
Heterogenely Che= 575, f= 2 (= 0.06)[F=T3%] % a0 1 m
Testor overal effec't: Z=410 Mmll) Favours [experimental] Favours [control]
Test for subgroup differences: Chi*= 3.6, df=1 (P = 0.06), F=71.9%
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Fatigue indicator after exercise intervention (B) Exercise duration | &shi%g&sses

(b)

Experimental Control

r I n Total n

min

=204 4 11 22 52 05
Milne, 2008 129 3 29 168 47
Subtotal (95% CI) 51
Heterogeneity: Chi*= 6.88, df=1 (P = 0.009); F= 85%
Test for overall effect: Z=5.42 (P < 0.00001)
|1.5.2 30mia
Courneya 2003 83 79 24 88 81
Vardar agli, 2015 3547 599 19 4014 7.58
Subtotal (95% CI) 43
Heterogeneity: Chi*=1.82, df=1 (P=0.18),*= 45%
Test for overall effect: Z=1.72 (P = 0.09)
1.5.3 40min
Cantarero-V 2013 47.79 8.1 32 53.34 982
Stan 2016 0.77 139 14 363 8.88
Subtotal (95% Cl) 46

Heterogeneity: Chi*=0.26, df=1 (P = 0.61);]*= 0%
Testfor overall effect Z=2.41 (P =002

T

1.5.4 90min

Bower. 2014 125 38 16 84 34
Kieco 2014 63 20 100 127 20
Subtotal (95% CI) 116
Heterogeneity: Chi*=11.40,df=1 (P = 0.0007), F=91%
Test for overall effect: Z=1.94 (P = 0.05)

Total (95% CI) 256
Heterogeneity: Chi*= 33.68, df=7 (P < 0.0001); F=79%

Test for overall effect: Z=5.35 (2. < 0.00001)

Mean Difference

Mean Difference

|_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
20 865% -1.20[1.71,-0.69) i

29 54% -4.00[-6.03,-1.97) g

49 92.0% -1.37 [-1.86, -0.87] +

28 1.2% -0.50 [-4.86, 3.86) —y—

21 1.3% -4.67 [-98.88,-0.46) P

49 24% -2.65[-5.68,0.38] e

29 11% -555[-10.10,-1.00]

g  03% -2.86[12.21,6.49]

38 1.3% -5.04[-9.12,-0.95] -

15 35%  4.10[1.56,6.64) ——
100 0.7% -6.40[-11.94,-0.86]
115 42%  2.28[-0.02, 4.59] L 2
251 100.0% -1.29 [-1.77, -0.82] B

-20 -10 0 10 20

Test for subgroup differences: Chi*=13.32, df=3 (P=0.004), F=77.5%
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Fatigue indicator after exercise intervention(C) Exercise frequency
(times per week) BB

(c) Experimental Control Mean Difference Mean Difference
udy or Subgroup  Mean _ SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.6.1 2 times/week
Bower, 2014 126 38 16 84 34 15 35%  410[156,6.64 ——
Loh. 2014 4206 6.04 32 4038 908 32 16%  1.68[-210,5.46) -
Subtotal (95% Cl) 48 47 50%  3.35[1.24,545] =

Heterogeneity, Chi*=1.09, df=1 (P=0.30)]F= 8%
Test for overall effect Z=3.12 (P=0.002)

1.6.2 3 times/week

Cantarero-V2013 4779 811 32 5334 982 29 11% -555[1010,-1.00)

Courneya 2003 83 79 24 88 81 28 12% -0.50[4.86,3.86] = T
Cuesta-V. 2014 4 11 22 52 05 20 86.0% -1.20[(1.71,-0.69) .
Milne, 2008 129 3 29 169 47 29 54% -400[6.03-197) .

Vardar agli, 2015 3547 593 19 4014 758 21 13% -4.67[-8.88,-0.46) e |
Subtotal (95% ClI) 126 127 95.0% -1.45[-1.93,-0.96] ¥

Heterogeneity. Chi*= 1254, df=4 (P= U.U1);E.
Test for overall effect Z= 5.85 (2 = 0.00001)

Total (95% CI) 174 174 100.0% -1.21[-1.68,-0.73] ¢
Heterogeneity: Chi#= 32.56, df= 6 (P < 0.0001) = 82% ' * ? '
Testfor overall effect Z= 5.00(F < 0.00001)

0 5 0 & 10
Favours [experimental] Favours [control]

Test for subgroup differences; Chi*=18.93, df=1 (P < 0.0001), F=94.7%
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This systematic review and meta-analysis of RCTs shows that exercise has beneficial effects
to reduce fatigue. In summary, breast cancer survivors could gain benefits by exercise. Our
findings demonstrate that nurses can safely recommend prescription of low-moderate-
intensity exercise, 20 min/day, three times per week for at least 12 weeks post treatment.
The evidence in this article should help nurses and other health-care professionals integrate
exercise interventions into management plans for women with breast cancer. However, this
needs careful grading and delivery by the health-care professional. Fatigue is a complex
symptom that commands additional research into an optimum management strategy for
the individual person. Meanwhile, those under supervised exercise in clinics could be
considered as a safe and effective strategy to improve the fatigue of breast cancer survivors.
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I this study, fatigue was measured Using different tools that made cross comparison
dificult, Stanaardized measuremen tools are necessary for further comparison
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