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ABSTRACT

Artiofoermation 2anereerl ated fatigue is a common ant
Article Histor patients undergoing radi ot herapy,
SubmiNay 0126 psychol ohpecab, welrkatment adherenc:e
Acceptue@&? 0 26 . . .
Publishlum@moze NUTFsSing t eams ar e wel | positi one
nophar macol ogi cal st r atmagiaeggse,meinm c |
educat i onrb,e hcaovg noirtail v-esowdpyp carptp,r omicrhde s
rehabilitation. Thi s-asglsy imat excalr!t
t he effectivehess oof-i mpbhbsmeggabl
nonphar macol ogi cal interventions |
cancer patients recei ving radi ot
including radioghiedagpgyr erni eRI FHA
usi ng a PI COS framewor k. Searctlt
Pub Med/ MEBPmb &N€e , Cochrane CENTRAL,
Scopus. Eligible studies were rand
involving adult cancer patients, \
nonphar macol ogi cal fcratrer vem-t iaad n €,n
controtattomp.a Standardi zed mean d
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95% confidence intervals-ewéeet syn
model s. Twelve trials were incl ude
trials with extractable multidi men
metaamal ysi s. At 3 mont hd,y irretdarcwee
overall multidi mé&ngS8i0gn®S54MLHo/rguye (
gener al f alt.i 3g3u,e @ 5SAWIENC.It 007 ) | and phy

fatigu€. 33IMDO55%WCIldd). At 6 mont hs,
effect remaine-f@. 8PP nOIf 4 Datid?2 ) ( SMD t |
additional benefits for gener al ,

Nur siinmpgl ement abl e i nterventions,

tailored, armred nfeodrucceadt i @x er ci s e 0
progr ams, appear g efrfaedd taisMseeica py e de
fatigue. However, evidence certain
of bias, and thespeaiddednaufrisebddi o

Keyward@dan®eil at ed Fati gue, Radi ot
I nterventi on, -Bexheawiioreal Clohgenriap yw.e
ABTRAK

Kel el ahan terkait kanker adalah g
antara pasien yang menjal ani radi
fisik, kesej ahepataamampsp&knond olgatsan,
hi dup. Tim keperawat an ber ada p a
memberi kan dan memper kuat strateg
ol ahraga, pendi di kan manpmgreimeank ud,i
pendekat-anmbphki damasehabinjauan s
metaamal i si s I ni mengeval uasi €
nonf ar makol ogi s yang di pi mpin at
perawat dalam mengurangi kel el ahan
yang mener i ma radi otemapiteamas ukg
radi oterapi. Tinjauan yang di pe

menggunakan kerangka kerja Pl COS.
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PubMed/ MEDLI NE, Embase, Cochrane (

Scopus. Studi yang memenuhi syar a
terkontrol yang meli batkan pasien
yang di validasi, i ntervensi nonf i
pembampeirmguat an biasa atau keontrol
rata standar ( SMD) dengan interve
menggunakan model efek acak. Du a
dalam sintesis kualitatif, dan en
mul ti djjamegnsdapat di ekstr a&knaliimaissu.k
Pada 3 bul an, i ntervensi secara

mul tidi mensi secar a 0k e De18aArCdhh aarg g(@s
0,17), kel el ah a3n3 ,u M@HEHS(CINDOFYga dan
kelahahi si-k, 3(1SMDD5 % 1 C IROi , n1g0g) a. Pada
bul an, efek kesel ur uoha2n9 ,t ebtb5a%5 Gli g1

hi ngOg,al2) , dengan manf aat tambahar
afektif, dan kogniti f. Il ntervensi
peraaaw khususnya program | ati han a
di sesuai kan, dan diperkuat dengan
mengur angi kel el ahan yang terkait
kepastian bukt:i terbatas ol eh h e

kenggkaan uji coba yang dipimpin pe

Kat a kKiewlce I: ahan terkait kanker,
keper awat an, Ol a-phbeaghaklWerapi kogn

| NTRODUCTI ON

Cancer
modal ity
treat ment

remains a major global health bur
used across <curative, adjuvant , an
precision, radiotherapycabhntprxobdut
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fatigue is among the most frequent and di st
treat ment (Hsi ao et al ., 2016; Mohan et al .,

Cancetl at ed fatigue di ffers from ordinar

di sproportionate to activity, not relieved b
cognitive i mpairment. I n the radi®émeoapy 6l
treatment course, and continue for months or
with chemotherapy, surgery, endocrine thera

anxiety, or depression (sBerogen atl .al .2,012601 50

From a nursing perspective, fatigue mar
education, behavioral coaching, symptom tri 8
of safe physical activity, and coordndati on
oncol ogy teams. Contemporary g-beHeVioealrehbe
mi ndf dblasmesgls progr ams, and Tai Chi/ Qigong for
whil e discouraging routine wuse fofr wmeoksef uplantei:
(Garl and et al ., 2024; Nati onal Comprehensiyv

Previous reviews suggestltahad éaéirguege ac

popul ati ons, -faoncdu sread isoytnhtehreaspeys show cl inical
general and physical fatigue. Ho-weotke r,drewvinde
i mpl ementable care during radiotherapy r ema
cogn-behaee&i enmaanla,g esneelnft , and mul ti modal rehabil
Hal emani et al ., 2022; ,KeZ2s0sle2d;s vean avMu.l,p e2n0 1le8t;
et al ., 2025, Courtier et al ., 2021, Lee et

Thi s review therefore focuses on the e
reducing fatigue among cancer patients wunder

fatigue interventions are mul tliedi,s ctulgidsi inmarny
uses the -tmpmementsailmilge to include intervent:i
nurses or coordinated and reinforced within
et al ., 2021; Hal emani att gaimery2@22allLee 261

Mont gomery, 2017).
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METHODS

This systemati enaéyséewr mmatdurmedt aaccordi ng
reporting principles and Cochrane guidance

protocol |l ogic followed a PICOS framewor k:
adjuvant cancer t her arpuyr dilemyl odtinmp r e mdgbahbk
nonphar macol ogi cal i nt-leirvytent rehsaxatwisam,| crar
validated fatigue outcomes; and randomized o
Hi ggins et alal . 202023 Hi Baggesetetal ., 2021) .

The search strategy was devel oped for F
CENTRAL, ProQuest, and Scopus. Search concep

nursing care, exercise, resi-behaveotalafi nheaga
management , mi ndf ul ness, yoga, Tai Chi , Qi gc
trials. Reference |lists of included studies
addi tional RCTs (Hal emani eta &It. al2022,01Re s s
et al., 2016; Chen et al ., 2025; Courtier et

EIli gi ble studies included adul't cancer [
treat ment pat hways that i ncluded radiother a
relevant to nursing practice, anddiengearst edc . f
Studies were excluded when they mparratgrvet cda
pediatric studies, studies without fatigue
gualitative interpretatietn alr. ,qu20nlt3;t aHa lveemas
Hi ggins et al ., 2011, Hi ggins et al ., 2023,

Data extraction captured author, country,
si ze, i ntervention component s, fre mgmupeciyods
fatigue instrument, and fati gue odutnteonnse so.n aQ L
fatigue at 3 and 6 months were reconstructe
forest plots fr om-ttrheea trnaednito tehveirdaedycl eh donausees a(t G
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al ., 2013; Guyatt et al., 2013; Halemani et
Steindorf et al ., 201 4; Travi er et al ., 2015

Ri sk of bias was assessed using-ofthomai ns
approach: random sequence generation, al | ocze
personnel , bl inding of out come assesmsement ,
reporting, and other bias. Because behaviore
participants, performance bias was anticipat
Hal emani et al ., 2022; Hi ggins et al ., 2011)

St
becau
i n th
cance
studi
fatig
Hi ggi

Veri fication note: Subscription databases
not be directly queried in this drafting en
dat abase strategy and a reproducisy et heexstirsa cit
based -ancepsenpubli shed aggregate results. Be
search should be repeated direcechegclwad hby ta
independent reviewers (IGuya2022t Hiliggi 2818t
et al., 2023; Page et al ., 2021).

ndardi zed mean differences (SMDs) wi t
fatigue instruments differed across
intervewefifectgreypt hBandomwatsi @m i toy p & i
di agnosi s, treatment-uphdseani nfgatviagu e d
S . Het erogeneity was interpreted usin
e dimension and assessnaenrtmatnii meetpaaailnt,
s et al., 2011; Hi ggins et al ., 2023).

(0]

= N e O A N OB B

Search strategy exampl e

("neopl asms™ OR <cancer OR oncology) AND ("r
"adjuvant radi ot herapy"-)elAaNtDe d( "ff attii gwes™ OR
exhaustion) AND (1I"edi'r sORg" nORsi"mgrset ervent
"phwéiactivity"” OR "resistance training" OR
t herapy"maORhgseleht OR mindful ness OR vyoga
rehabilitation) AND ("randomized controll ed
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RESULTS

The reconstructed study selection proces:
five additional records through manual sear
records weretexneamdd.cl2k fwelrle ad sfesrs eqgly alli2t
synthesis, and six trials ao0atysbsted exttad
fatigue outcomes .(Hal emani et al ., 2022)
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PRISMA 2020 Flow Diagram

c
o Records identified from databases
E PubMed, Embase, CENTRAL/Cochrane,
v ProQuest, Scopus and cross-database indexing
= (n =1,440)
et
c
g
= Additional records|identified through

reference lists arjd handsearching

(n =+ 5)
v
Records after duplicates removed
(n=1,281)
2
- |
o
S Records screened by title/abstract | | Records excluded
" (n=1,281) (n=1,260)
z | , .
= Full-text articles assessed for € s artliles e
E (220 Tnerpromon )
=) Not PICO/non-RCT/not extractable
) l
Studies included in qualitative synthesis
(n=12)

T
(1]
T
E |
v
£

Studies included in quantitative synthesis
(meta-analysis; n = 6)
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The included trials enrolled 1,440 part. i
1 assigned to intervention groups and 719
east cancer popul ati ons, althoogheproanate
oups were represented. I nterventions i ncl
ercise, c eemebsiiseda nxer gplriocgr a ms , aguatic exe
ysical activity with dietalcoantsieM-d ngn g emayv
ograms -(iCalnamuwewa et al ., 2013; Carayol et
al., 2007; Guyatt et al., 2013; Hal emani

huler et al., 200B; Segahdetrfaet al ., 2014
, 2015) .

Session dose ranged from approxi mately 1
three or more times per week, with interyv
mmari zed evidence. Control condittt emtsi ower
ntrol, or conventional care. Fatigue outco
d f-aeli gued subscal es, all owing extraction
gnitive fatiguevidilmenusiveehGeltl Gd@draayaolo et a
, 2013, Courneya et al ., 2007, Guyatt et

hmidt et al ., 2015; Schuler et al ., 2017;

, 201t5;etvaal Waaz2015) .
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Table 1. Characteristics of included studies

Aut hor, cou Popul ation,Sample sizlnterventi Dose/ durat Control Fat irgeuleat ed ¢«
Segal et Pr osctaantceer , 81 (1 =40, SupervisedRT start tUsual careGener al fati
(Canada) + aerobic 155 min/ wi (P=0.01)
Carayol et Breast cani(143 (1 =72, SupervisedRT/CT sta Usual careGener al fati
(France) physiacali viweeks; 150 anxi ety -0. 2

di et couns depr essd.on8 E
Steindorf 'Breast canil155 (I =77, SupervisedFirst day Rel axationGener al fati
(Ger many) training weeks; 6 pain P=0.040

t wicel week
Travier et Breast <can 182 (1 =93, Supervised18 weeks; Usual careGener al f-&t 2
(Netherl andtreat ment + aerobic twicel/ week physical -G.a3
Courneya eilBreast can 160 (1 =78, Supervisedl8 weekS;nUsual careQolLfatigue,
(Canada) treat ment + aerobic 23 times/ w and anxi et
exercise

Rogers et Breast 222 (1 =110Supervised12 week&0Q Usual careMent al fati
(USA) Ssurvivor shi mul ticompaomin/ week fatigue inte

physical

behavior ¢
Schul er et Mi xed mal 47 (1 =24, Supervisedl2 week®;rUsual careGeneral, p h
(Ger many) during a wal ki ng/ bitwicel/l week ment al fatig

treat ment ning/resis
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Cantaieéd@anuBreast can(61 (I =32, Supervised8 weeks; €EUsual careTotal, aff ec
al , 2013 ( exercise ti mes/ week and sensor
decreased
Schmi dt et Breast canc95 (1 =49, Supervisedl1l?2 weeks; RelaxationPhysical f a
(Ger many) chemot her a| training t wicel/ week and QoL stab
van Waart Breast can 153 (1 =76, SupervisedDuring CT Usual careGener al anc
(Netherl andchemot her a| exercise weeks afte fatigue, a
50 min twi motivation i
Chen et al. Breast canit96 (1 =49, SupervisedDuringy®ITeUsual careFatigue, de
mi n/ week -6 QoL i mproved
weeks
Mc Quade et Prostate ¢c.45 (1 =21, SupervisedDuring RT Usual careSleep dur ati
(USA) Qigong/ Tai mi n/ week -6 fatigue redu
weeks
Notes: I = intervention group; C = control group; RTe.= CQhaadiaocttheerriaspyi;c sCTar=e cchoen
trial summaarciceess samde vopeenmVi b & pa8ey &aaartaayadelr pe t2 0all3.;, 2019; Chen et al ., 2013; Cou
et al ., 2022; Rogers et al ., 2017; Schmidt et alav, e20%25%5; abchul®&n5¢t valnh. Waae1l?7
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Ri sk of bi as

Ri ®H#i as assessment i ndicated generally
conceal ment , compl eteness of dat a, and sele
guantitative synt hesi s. The maj or recurre
parttsi pansonnel and | ack of blinded outcome
trial s, which is expected but -rsetpiolrlt eidmpoourttca
(Guyatt et al., 2013; Hal emani et al , 2022;

Risk of bias summary (Cochrane RoB domains)

Schmidt 2015

Schuler 2017

Steindorf 2014

Travier 2015

Cantarero-Villanueva 2013

van Waart 2015

Figure 2. Risk of bias summary for studies included in quantitative synthesis.

Tabl e -2bi & skudgments for quantitatiywv
StudyRandomi Al Il oc Bl inding BlinlncomSel ecOt h

on n participarg e dat e r
nel out c repotrbi a
e g
Schmi Low Low Hi gh Hi gh Low Low Low

2015

pd
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Schul Low Low Hi gh Hi gh Low Low Low
2017
SteinLow Low Hi gh Hi gh Low Low Low
20114
Travi Low Low Hi gh Hi gh Low Low Low
2015
CantalLow Low Low Low Low Low Low
Vill a
a 201
van Low Low Hi gh Hi gh Low Low Low
Waart
2015

Metaanal ysi s of fatigue outcomes

At 3 months, pool edi mptéemanheabfavionedr man
for overall mul ti d0meddhsi-®@5hdCHlati due 633D B
di mensi on, statistically signifguwent®GME3ducti
95% -@C. 580 .t007 ; l ] =63%) and -@.h3y L, cBY % 0@It1o0g,u e (
l ] =40%) , while mental, affective, and cognit
precise esti-\Wmaltleasn U eCvaan teatr earl®t, a201 3;20GBYy Hal
Schmidt et al ., 2015; Schuler et al ., 2017 ;
et al ., 2015) .
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Forest plot: fatigue dimensions

Study / subgrou
Geney;al fatlgguep

Cantarero-Villanueva 2013
van Waart 2015
Travier 2015
Steindorf 2014
Schuler 2017
Schmidt 2015
Subtotal: General fatigue
Physical fatigue
van Waart 2015
Travier 2015
Steindorf 2014
Schuler 2017
Schmidt 2015
Subtotal: Physical fatigue
Mental fatigue
Schuler 2017
van Waart 2015
Travier 2015
Subtotal: Mental fatigue
Affective fatigue
Cantarero-Villanueva 2013
Steindorf 2014
Schmidt 2015
Subtotal: Affective fatigue
Cognitive fatigue
Cantarero-Villanueva 2013
Schmidt 2015
Steindorf 2014

Subtotal: Cognitive fatigue

Subtotal: Overall
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at 3 months

SMD [95% CI]

-1.20 [-1.73, -0.66]
-0.34[-0.67, -0.02]
-0.25[-0.52, 0.03]
-0.22 [-0.54, 0.10]
-0.12 [-0.69, 0.46]
-0.01[-0.41, 0.38]

-0.33 [-0.58, -0.07], I’=63%

-0.66 [-0.98, -0.33]
-0.30 [-0.57, -0.02]
-0.25 [-0.57, 0.06]
-0.17 [-0.75, 0.41]
0.02 [-0.42, 0.38]

-0.31 [-0.51, -0.10], I?’=40%

-0.43 [-1.01, 0.16]
-0.11[-0.42, 0.21]
0.00 [-0.27, 0.27]

-0.09 [-0.28, 0.11], I’=0%

-1.38[-1.92, -0.83]
-0.19 [-0.50, 0.13]
-0.10 [-0.50, 0.29]

-0.52 [-1.19, 0.15], 1>=87%

-0.93 [-1.45, -0.42]

-0.19 [-0.58, 0.21]

0.00 [-0.32, 0.32]

-0.34 [-0.84, 0.16], 1’=78%

-0.30 [-0.44, -0.17], I?’=63%
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Figure 3. Forest plot of fatigue dimensions at 3 months. Negative SMD favors intervention.

At 6 mont hs, the intervention effect per
(SMD. 29, -05%Ctlax; l ] =48%) . General fatigue
(SMD. 31, 95%30Ct0®), while affDed80ivaASLutTigue
0.37) and cognbDtb6ee -PEYDGHMB®) (8MBPO showed sig

although the | atter two estimates were each
interpreted caMitliloaunsueyv a( Geatatalr.e,t 022013 ; 2® 1 3;
2022; Schmidt et al., 2015; Schuler et al .,
Waart et al ., 2015) .
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Figure 4. Forest plot of fatigue dimensions at 6 months. Negative SMD fatemgention.
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