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Cognitive sequelae from a diagnosis of cancer and the
subsequent treatment impact survivors’ quality of life and
can interfere with both social relationships and employment.
The search for evidence-based prevention and intervention
strategies continues for both central nervous system (CNS) and
non-CNS cancer-related cognitive changes. Complementary
therapies in conjunction with conventional medicine are being
included in integrative programs designed to maximize symptom
management in cancer treatment centers providing survivorship
care. The purpose of this article is to review the existing evidence
for the use of complementary and integrative interventions to
prevent or treat cancer-related cognitive changes and to discuss
the rationale for current and future research. Search terminology

included: Complementary, alternative, and integrative medicine,
cognition, cognitive function, and cancer, and yielded 20 studies
that met criteria for inclusion. Preliminary results published
to date indicate that some complementary therapies may be
beneficial to cancer survivors experiencing cognitive concerns.
A number of gaps in the literature remain primarily due to
preliminary study designs, small sample sizes, lack of objective
cognitive testing, and cognitive function not being a primary
endpoint for much of the published work.
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integrative, interventions

Introduction

Cognitive sequelae from a diagnosis of cancer and
the subsequent treatment have a significant impact on
survivors’ quality of life and can interfere with both social
relationships and employment.!¥! Primary and secondary
tumors of the central nervous system (CNS) long have been
recognized to cause impairment in cognitive function due
to both direct injury to the CNS by tumor invasion as well
as from injury caused by surgery, radiation therapy, and
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chemotherapy.”! More recently, cognitive sequelae from
non-CNS malignancies have been recognized and may
persist as long as 20 years in a subset of individuals.>7
For these survivors, the level of severity and duration
varies, but in many studies has been shown to be mild with
only a subset of survivors having prolonged difficulties.®
Objective neuropsychological testing indicates difficulties
across a number of domains, most frequently including
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executive function, attention and concentration, short-term
memory, and processing speed.” Survivors complain of
difficulties with multi-tasking, word-finding, remembering
appointments, misplacing items, reading comprehension,
and aspects of driving and directions.?*!

A number of causal mechanisms for non-CNS cognitive
sequelae have been postulated including: Inflammatory
cytokine release, impairment of DNA repair mechanisms,
genetic predisposition, chemotherapy-induced anemia
and/or estrogen suppression, telomere shortening, cell
senescence, alteration in the blood-brain barrier, and
neural progenitor cell injury.l'*! Many of these proposed
mechanisms are consistent with a model of accelerated
aging.®'¥ Confounding factors may include the impact
of the cancer diagnosis on mood states (anxiety and
depression) and the ability to direct attention.!'™ Fatigue,
sleep disturbance, and neuropathy also may be related to
cognitive complaints.>!¢ Research to identify risk factors
that may predispose some individuals to more severe and
long-lasting complaints is on-going. The search for evidence-
based prevention and intervention strategies continues for
both CNS and non-CNS cancer-related cognitive changes.
A number of pharmacologic and nonpharmacologic
interventions have been studied.'”!¥! Due to mixed study
results and variation in study design, a standard of care
for prevention or treatment of cognitive sequelae has not
been established.!'” However, the National Comprehensive
Cancer Network guidelines recommend regular exercise as
one strategy to mitigate the cognitive impact of cancer and
cancer therapy.!*)

In recent years, the investigation of complementary
therapies in the United States has been supported by the
development of the National Center for Complementary
and Integrative Health (NCCIH), an organization within
the National Institutes of Health. Complementary
therapy is defined by the NCCIH as a “nonmainstream
practice used together with conventional medicine” as
opposed to alternative medicine which is used “in place
of conventional medicine.”? Complementary therapies
in conjunction with conventional medicine are being
included in integrative programs designed to maximize
symptom management in cancer treatment centers
providing survivorship care. The use of complementary
therapies has been demonstrated to be acceptable to
individuals with cancer. Results of a recent survey of
1471 cancer survivors indicated that 66.5% reported
use of complementary and alternative medicine, 43.3%
of whom report use within the past year.?!l To date,
preliminary work has been done to explore the use of
various complementary or integrative approaches to

cognitive sequelae for cancer survivors. The purpose of
this article is to review the existing evidence for the use of
complementary and integrative interventions to prevent
or treat cancer-related cognitive changes and to discuss
the rationale for current and future research.

Methods

PubMed and CINAHL databases were searched using the
following terminology: Complementary, alternative, and
integrative medicine, cognition, cognitive function, and
cancer. Due to the limited amount of published data in this
area of research, criteria for inclusion in this review were
articles in which outcomes of perceived cognitive function
and/or objective cognitive performance were planned or
reported for interventional research conducted with cancer
survivors. Articles were included regardless of study design
or limitations in an effort to identify all complementary
intervention research conducted to date. This search yielded
11 studies®?31 (10 completed and 1 planned) and 4 review
articles.’>*1 The review articles were utilized to identify
two studies not found using the search terminology.?¢37
Six additional studies®®**% were identified from the recent
Oncology Nursing Society Putting Evidence into Practice
initiative!'”! and one study was added due to awareness
of current literature related to exercise as a potential
intervention. 844

Results

Complementary and integrative therapy research for cancer-
related cognitive changes conducted to date includes the
investigation of a variety of diverse interventions. The
articles included in this review are summarized in Table 1 and
are organized into categories for nutritional supplements,
mindfulness-based interventions such as meditation and
physical activity with a mindfulness component, and
other interventions such as haptotherapy, neurofeedback,
acupuncture, and the use of restorative environments. A
brief description of the various interventions and rationale
for investigation is provided below.

Nutritional supplements

Ginkgo biloba

The use of Ginkgo biloba to treat cognitive changes has been
investigated for individuals with brain tumors with cognitive
complaints following treatment with radiation®! and for the
prevention of cognitive dysfunction for women receiving
adjuvant therapy for breast cancer.? The rationale for
studying G. biloba is based on previous research conducted
to investigate the use of the herb for individuals with

216

Asia-Pacific Journal of Oncology Nursing * Oct-Dec 2015 « Vol 2 ¢ Issue 4




Myers: Interventions for cancer-related cognitive changes

(panuijuo))

pouad dn

-moj[oj Surnp addeld
WOy JO AINseaw oN
‘uonduny 3ARIUS0d

J0 51591 3A1323(q0 jo
pealsut J10dal-9s

uo paseq Auqidig
*dnoi§ jo13u0d oN
*9z1s s|duwes [[ews

jutodpud
Arewd e jou sem
uonduNy dANIUS0)

%001 papuane %5 €

*SUOISSIS ) JO %S/ PIPUNe %7 7L

(50°0=d) uoissaidap
SS9 pue (80°0 ‘90°0=d) S e

/uonduny aANIUS0d pasoldw pajiodal

pue {(60°0=d) pa2ds Suissadoid pue
Aroww uLd3-10ys (90'0=d) Alowaw
[eq19A 19339q pajenysuowdp dnoid NS

(S0'0=d) Anande [edishyd

1981y spIemo) papuail pue (10°0>d)

S[013UO0D UBY) UONDUNY dANIUS0D

3[eds Surdg-[[om [emtids 1DV
(100¥H) 9¢-4S SON

(on3ney) 149

(d231s) [OSd

(uorssardap) @-s3D

D0D-1OV4

(K1owdw [BqI9A) ITAVY

(A>uany [eqI9A) VMOD
(paads Suissadoad

‘UOIUIIE ‘UOIBUIPIOOD J0JOWONSIA) [oquIAS 1ISIQ
(K1owdw Suppom pue uonuaie) ueds n3iq

193€] JUOW-| PUE ‘JUIUIEI] JO PUI ‘DUI[ISE] JB SJUIWISSISSY

1919WOII[228 AV
ya8uans duSpuey
S

[0J3U0D ISI[-JIBM SNSI9A
$)99M 9 10§ suoIssas dnoid
AS.L Ut 09 ApRam admy,

(21nsud) Juawaddns jor3uod
S1I0[BDOS] UB SNSIIA $99M G

19A0 Aepysued z ut 8 760 YHA
pue 8 70’z vdd Suturejuod

Juauniedunr 3ARIUZ0d pajiodal
oym Adesaypyowaydisod
syauow (09-9 IDULD ISeIIq
[11-1 93B3 YIIM USWOM /=1
LOY

Adesayyoipel
-owad SuIARdAI TSN I
93e3s yam syuaned oy =u

1er1€10T
‘Iv 32 Kinqun

1e1C10T [P 72

uoneIpaN
suonuaAlajul

paseq
-Ssau[nypuIp

sppe

+9z1s d[dwes [ews 19139q payrodar dnoiS uonuasiug 0€-D700-21307  Juswd(ddns [euontanu [e1Q Ddg9ay 9N 19p uea  Aney g-eSowQ
Suniwoa ‘easneu ‘eIxaloue 0l anp
oqadeld 10j skep 69 03 patedwod sAep soqade[d [ed1IUAPI SNSIIA 1Dd Suipnpur ‘Adetayy
T SEM UOIUIAISIUL UO W) URIPIN 0d Aep/N1 0001 ‘q ulweyp  [[e jo uonajdwod 19)je seasip
(syauows G| 1aA0 pajjosus sjudned 401 Jo pue pajeiajod [[9m Ji Aep/Sw  [ewnuiw 10 asuodsal 219|dwod
JUSW([OIUD 10j MOLIBU @ A[uO) [enidde 100d 03 anp paso[) “[eL) 3[BdS BIUSWAP PIssa|g (] 01 PIsealdul pue yuow-| yum syuaned )DS 6=u 2:1S00T
00) eLIILD ANIqiSig SIUJ WOlj SUOISNPUOD MEIP 0] dqeuf) ASINN 10J Od Aep/Sw ¢ ‘1izadauoq odga v 3o 103ef
1e34-1 3sed dn-mojjoy
uL1R3-3uo| ON *9zIs
drdwes [jews Surpurjq uonen[eAd-|as 1o ‘a8ensue| 183A-| pUB dUI[3SE( JB SJUIWISSISSY
10 UOIIBZIWOPUEL ‘UOIIUIIE 10 UIIS IUIYIP ON SUleWOp § 10j UOIDUNJ JABIUSOD JO UOEN[BA-J[S
ON "soLawoydAsd (#0°0=d) uondUN} IAIINIIXT 1593 AIqIxay 2ARIuS0d pazundwo)
uo papirold sem 9€0'0=d — Alowaw [BqIoA (KA11qe a8enSue| aalssardxd) 14D (jor3uod Q[ ‘uonuaAINUI G1)
uoneWLIOUl OU £00°0=d — A1owaw [ensip (Krowaw [ensiA) YA [I-SINM NTL y3m syuaned DN 67=U
pue sioyne ayl Aq  G£0"0=d Suruonduny aANIUS0d [eqO[D (K1owaw [eqI9A) ITTH SIUDWISSISSE UONUIAINUI-IsOd
padojanap arom :ur dnou§ uonuaaldIul 1591 UOIIUIIIE W) UONDLII pazLIndwo) [013U0D SNSIIA 1BIA-| pue -a1d y3im [euonUIAIIUL 1se/700T
SJUDWINIISUT OM], 10§ 1894~ Je Judwdrosduiy (Suruonduny aan1uSod [eqoiS) ISININD  10J PIq Od NI 0001 ‘€ UIWEIIA ‘P3[]013UO0D ‘PIZIWOPUBIUON  **[D 39 UBYD q uIwedp
Adesapowayd jo uonajdwod Aderayyowayd
SINOd  Ised yauow-| panuuod pue Juean(pe 1e3s 03 Suriedaid
SHd Adesayzowat)d jo 324> puodas 192UBD 1SBI( IIM USWOM
129yy9 2dneud a81e| suiie oqade|d pue uonuaAIUI d pue y-LAL 03 Jouid pajenur oqaseld dAleu Aderayowdyd 99| =u €102
10J UMOUY MOU SDSH U9MI3( PIIOU SIDUIIYIP ON SOSH snsIaA piq Sw 09 pqojiq *H (el uonuaadid |jf aseyd Ddgay v 12 uoyreg
(ASuany [eqian) S-y-4
1=11AD
(pa91q [eruesdenul | ‘swoldwAs [ §) (J1e291 pakeap pue jerpawl) 4DOY 9s0p plo1As
A3121X0) 01 ANP JUIWILAI] JJO JUIM G (K1owaw SupjIoM pue Uo1IEIUIDU0d/U0NUIR) 1S Suriadey 10 3|qe3s ‘sypuowr ¢
UOIJUIAIIUIL JO $HIIM 7 PID[dWOd (UOIDUNY JAIINIIXD g PUE (UOIIBIIUIIUOD/UONUIIIE) Y- L snoiaid uryaim uoissargord
%96 ‘s$yeam 7| paivjdwod %89 (uonouny aAn1uS0d [8qO[3) ISININ 10WN) JO 9DUIPIAS OU ‘UOLBIpEL
$29M T 18 (Z00'0/100°0=d) A1owoaw SINOd ureq sjoym 1o [enied 1ayye
£J121X01 01 NP (%HH) [BQISAUOU PIAR[SP PUE SIBIPIWWI pUE RE:R o)Al Syjuow 9= siown) ureiq
9jer no-doup ySiy (200" 0=d) UOIIBIIUIDUOD/UOIIUIIIE Sd pouiad Jnoysem Arewrd yum syuaned ye=u
*9z1s a|duwes [[ews (£00"0=d) UONDUNJ JAIINDIXD 10} (Inoysem 133Je) syaaM QF )99M-9 AQ PIMO[[0) SHIIM [EUOIUSAIIUL ‘[| €102
*dnouig jo13uod oN pajou Juswaoxdur Juedyiusis pUE (JUIWIEBAL] JO PUD) H7 ‘7] ‘DUIdSE] JB SJUIWSSISSY ¢ 10J Od P13 Sw 0 pqojiq "5 dseyd ‘aandadsoid ‘[pqej uadg v 70 e1IY pqojIq *H
syudwd|ddns
suonejur] sawodINQ SINSEIN uondLISIP UOIIUIAINU] ddwes pue uSisag sioyiny [euonLONN

217

Asia-Pacific Journal of Oncology Nursing * Oct-Dec 2015 « Vol 2 « Issue 4




Myers: Interventions for cancer-related cognitive changes

(ponuiguo))

uonduny
AIuS0d dA133(qo

(19310M [B1DOS paures)
Aq shep o K199 unwi 1)

JO JudaWISsasse oN (£0°0=d) Surpsunod aantoddns snsiaa Ade1ayy uonerpel
Jutodpud Arewrid 0£D T00-D1404 Y3 1o} uoisuawip SYNVd  $99M 9 10j (103dnnsul [3Im JueAn(pe SUIAI9AI 19dUeD Isealq
ejou uoniudo) Sumonduny ANIUS0d ur Juswarodwi (TODYH) 0£D T00-DL¥0T  uosiad-ul yoam 1ad ¢ Isea[3e)  []I/]] 93LIS YUM USWOM G8=U |,4600T 'V 12
az1s ddwes [[ews pajensuowap dnois eSox S)99M 9 PUB UI[ISE( JB SJUIWISSISSY suolssas eS0A uiw g9 Ajieq 10 efenipep
syurejdwod aanuSod jo aandIpald
10U 2I9M S[9AJ] dURj03IAD A10JBWIWE[U]
(100°0>d) @a12e1d 0-ANL ‘g1-T1 ‘9-11 Pie[nwins-Sd| Aderayy
e3oA juanbayy yum syuedonied 1oy a-san uaSo13sa-13ue Jo uondadxs ay3
pajou asuodsal asoq "ddUBRINISIP AS-ISAN UM Juawiean jo uondrdwod
daajs pue ‘anSney ‘ssasip oy 9¢-4S SO Jo s1edA ¢ 03 syjuow 7 uryim
Surjjonuod 1Ye (£00'0=d) 9[eds swajqoid aAnudod 1dDd [013U0D ISI[-JIEM  SIOAIAINS 19DUED ISBAIq 007 =U
PIssasse Jou uomduny sypuow ¢ Je syutejdwod aAIuS0d dn-moj[oj  SNSIIA $YIIM 7| 10J 3IIM B 1D 1oj sawodino 1w 10T
AAIIUS0d 3A1I3(qO ss9| partodar dnolS uonUAAIdIU]  IUOW-E PUB UOIUIAIIUNSOd ‘QUISE( JB SJUIWISSISSY DIM] UOIUIAIIUL BSOA BYleH 9A1IUS0D JO SIsAjeue A1epuodas  *[p ja A119Q
ordwes ay3
Jo s1adse Juatayip jo (uonduny aAnIud0d aA133(qo) d3e3s30D)
QARIUISAIdAT dIoMm (uonouny aan1uZ0d aA1dR[qNs) OO
OUM USWOM INojJ JO (100) Isea1q-1DVH
SILI9S ISED 0] PIAajIWI| uondUNy 2ANIUS0d paadIad ut SINOd
s)nsay *(paitodar  saduasayip 1odaijou pip syueddnieq (K1qIxay) 191 Yoeas pue 11§
jou [e03 9zIs d|dwies)  (s10113 padnpal pue Adeindde ‘paads) (9due[eq) 3593 Yoeal [euondUNY Adesayyowayd 03 Joud 1dUEd
9zis ajdwes pansap  uondUNy ANIUS0D JO $1591 2A1A[qo  Adelrayowayd 1aye syuow ¢ pue | pue ‘Kderdylowayd S9IM | 10§ X29M B 9D1M] 1ISBAI] [| 95RIS M USWOM H=U (47107 '[P
JINIDAI 0] d[qeuf) 10j pajou spuai) judwarordu] SuLnp syeam 7| pue 9 ‘auipseq e syuawssassy weirdoid eSoA pandsur-1eSuak] SOLI9S ISED) 79 ‘Ounjue[en eSox
ISIDIIXD pIseq
-SSaU[NJPUIA|
44-SINOd
1I-LdD
(100°0>d) UOISSIS DB JO UOISNPUOD Kderdyjowapd
JzIs andney ur aseaidap emdnted yum 9] JB PUE SUI[SE(] JB SIS POOW JO JUIWSSISSY JueAn(pe SuIAI931 19duLD Jsealq
ddwes [jews ‘[013u0d “(100°0>d) poow sem se (zZ0'0=d) (z1) uonuaAldIUL JO EENN [1I-] 98.3S YIIM UdWoM G| =u 11S10T
10 UONBZIWOPURI ON 71,38 panoidwil Sem UO1USLY  UOISNDUOD PUe (] [) SUIASE] Je UOIIUIIIE JO SIUDWISSISSY ¥ 10J d}Ram/uiw 09-LINGIN [euIpnISUO| PIZIWOPUBIUON S[NIsa
LGN
(8u1aq-[1oM “10D ‘poow) §-OHM
swoldwAs suropug-1 v Kde1ayy uoneipes
Sunsay (200°0=d) T e 9[edSqNS UoISNjuod Isealg-1Jvd [o13u0d pue ‘Adesayyowad ‘A1981ns
9ADIUS0d 3A1I3(qO SINOd 10j patou Jusawarordu] SINOd ISI[-JIBM SNSI9A (9 399M Ul Jo uona[dwod 193k 1dued
oN ‘dwodino Arewrd  'sainsedw [[e 10j judwdAordwl 103y9 (€1) uOISS3s | g duo pue ApPam Yy 1SBAIq M UBWIOM 6ZZ=U  [1,Z10T [P
e jJou sem uonso) urew pajerisuowap dnod YSYIN  SM99M 7 PUB ‘(1) SHoaM § ‘(1.1) dul[aseq e syuawssassy Gz z) weidord YSGN doam-g 1D¥ 72 uewyoH
$]013U0D
Sunsan uey) (10°0°0>d ‘uoneziuediosip
ADIUS0d dA13d(qO aAnIuSod Suipnpul) ssas Jo [01JUO0D ISI[-JIEM SNSIDA  (19DUED ISBAI] [IIM Q€ ‘UdW €7
ON "dwodno Arewrnd swoydwAs pue (50°0>d ‘UoISNjuod ISOS  suoissas weidoid uondnpalr  ‘uswom 9g) 1adued jo 3dAy Aue
e jou sem uonuso) Suipnpur) 3dueqINISIp poow s SINOd $Sa1)s paseq-uonepaw  jo K103s1y & yim syuaned gg=u 10c000T
-9z1s a|dwes [[ews pajensuowsp dnoid uonuaIAu| uonuaAIduI-Isod pue -a1d SJUSWSSISSY  SSAU[NYPUIW UIW 06 A[Y9M £ 1D¥  “p 12 BDdS
syuawd|ddns
suonenur] SaWodINQ SAINSEIN uondLdSap UoIUIAIIU| d[dwes pue udisaq sioyny [euonLINN

Asia-Pacific Journal of Oncology Nursing * Oct-Dec 2015 « Vol 2 ¢ Issue 4

218



Myers: Interventions for cancer-related cognitive changes

(panuijuo))

paysiqnd 394 jou s3nsay

(Uo1dUNY SAINIIXI) UOISIDA 1e) pue Jualed J1yg
(uonuane) NVMS

(daags) Dsas

(on3ney) S

(TODYH) LT uda1dspry

(Ww93359-J]9S) VddS PUe DddS

(Suruonouny

[PUOIIOW/[BID0S) SUOISIAA JaPe) puk ‘Juated ‘piyd OAS
(uonesSanur 1ojowonsia) ysey ynsind pue Sunpel),
(uoniquyur) ysey jeusis doig

(Buruonouny [enydafRIU) [[I-SIVM/II-DSIM

(K1owdw) ueds nSip

19[sydaM eridordde a8e pue ysey Supuanbas [ensip
(paads Suissadoid pue uonuale) [NV

8990

(€.1) 193e] sypuow

SEENY
G| 10 399M B 2DIM] (SUOISSIS

$]01JU0D

3urqis g¢ pue sjurejdwod
2AnNIUS0d paliodalr 19AISaIed
UM (8]-8 S9Se) SIOAIAINS
Jown) urelq duerpad gL=u

1l 1OT [P 32

*z10Z ut paysiiqnd Apnis pauue|d 9 pue ‘([ L) uonuaAiunsod ‘(0L) dUlPseq Je SJUIWSSISSY uiw €€) JoeqpasjoInNaN 2d9ay 19310y 3p
IS4
$9[BISqNS HOD-LIVA 23 Jo ¥ Jo 10Sd
uonpuny ¢ uo suonendod dAIRULIOU WO JIYIP andned-LIDv4 Juaunredw aan1uSod pajrodas
A1IU30 dA133[qo  J0Uu pIp sal0ds syuedpinied (100°0>d) DOD-1DVA ulu g¢ I9A0 -J19s yaum Adersyjowaydisod
JO JUSWISSISSE ON  UONUIAIIUL YY) SUIMO][0) dW) SSOIIE 193B[ $99M § puUB HPEPIJoINau SULINP  PAIISIUIWPE HIBJPIJoIndu SUIUOW-09-9 JADUED
‘uonezIWopuel oN saInseaw aANIUS0d pariodal-jas 01 PUB Z ‘p SH9M I UL ‘UOIBNIIUI YOB(PIJOINdu Jo syPam o Aq pamojjo} 1SB3Iq YIIM USWOM £7=U 1z21€10T
+9z1s d|dwes [[ews [[e uo pajou syudwaAoduwy] o3 .1oud (] pue ‘G ‘] SYIIM ‘QUI[ISE( JE SJUIWSSISSY  [01IUOD ISI[-}IEM JO SHIIM (] PI[[0IU0D ISI[-}IEM ‘DAIIIASOI D 19 ZIIBAY PEPIJOININ
uonduny
9ARIUS0 dA133[qO Adesayowayd Suiadal 03 Joud
JO Juswssasse oN P3INID3I SINPE (S[01IU0d-97
*dwodino Arewnd a1ed [erosodAsd jJo uoneniead |[qH 2IBd  ‘UONUIAIRIUL — [€) J9dUED JO
jou sem uonuso) (Z0'€Z-20°1 [eAIDIUI AI[IqERI[DI SINOd [ensn sns1aA Adesayiowayd 9dA3 Aue yum syusned /G=u
-azis d|duwies [lews  ‘g1°G=YO) SW 2ANIUS0D J1YOF U0 0£D TOO-DLY0T  JO 95IN0D Y] IIAO SUOISSIS S[0I13U0D paydIeW YIM [BLY (4900 ‘[D 12
‘'UOIIBZIWOPUERI ON 19431y patods dnoid Adessyyoydey  uonusaAlalul Jo uond[dWod pue SuIdSe( JB SJUSUWISSISSY Aderayyoidey uiw-Gf AL UONUIAIIUI [BIUAWILIIAXI-1WIS S19g usp uea  Adersyjoidey
10
syuedpnaed uonduny Pappe awod1no
Jo Suipurq oN 9ARIUS0D Pa310dal-§[9s YIIM PIIBIDOSSE 2A11u30d du0 Apnis juated
uonouny J0u Inq (ZH0'0=d) dnoid SuoS) S[PA3] d¥D e ur Sunedpnred syuaned
9AIIUS0D A0 JYI Ul JIMO] IIM S[PAI] JYD "S10S (100) [eI2UD-1 DVA Jo 19sqng ‘Adesayjowayd
JO JUaWISSIsSe ON  dul[aseq 10j Sulj[onu0d JdYe (S0'0=d) 90D-1OVA aIed [ensn SUIAIIAI 2I9M/PIAIAIAI PRy
Apnis juazed Yy  HOD-LIVA pue swajt DIYOT 243 yioq (swar 2AnIUS0d 7) 0£D-10D-DLY0T SNSIdA (urw og) adnoeld swoy oym 19dued Jo adAy Aue jo
10j dwodino Arewrid e uo sjuawasordur aARIUS0d pajtodal UONUIAIIUL AJIEP PUB S$Y99M (] 10j oM B A103s1y yum syuaned [g=u 15C10T
jou uondUNy IARIUZ0D) -J|9s pajensuowap dnoid SuoSiD) )99M (] JO UOISN[IUOD PUE dUI[ISE( JE SJUIWISSISSY 21M] SuoIssas SuoSI) uiw e 10 FERe) Suodip
Ww10j 310Ys SINOd
d-sdl
OSYIN (%001 — Aderaypowayd
(uonuane) ‘%19 — UONEIpEl ‘%G9 —
(S0°0>d) V-LIALL pue joquiAs 1131p pue ueds 3Sip [[-SIVM K1981ns) Adeiay jo uonajduwiod
Klowaw [BNSIA pue (10°0=d) [BqIoA (98engue)) ym0D J193Je syjuow g Ised| Ie (11D
pa110dal-§[as se [[om Se (S0'0>d) (uonpdUNy 9AINIXI) 3593 doosys pue g- AL “THN ‘[BLI2WOPUD ‘UBLIEAO
3uruonduNy SAIINIIXS pue ‘uonuIIe (Arowaw) JIAVY ‘3sealq) 19dued jo adAy Aue jo
jonuod oN  ‘“Adudanyy [eqiaA ‘Klowdw pakedp pue UONUIAIUL  (29M B 9DIM] ‘SUOISSIS | [) K10ISIY YIIM USWOM €T =U (7 10T ‘D 10
9zis djdwes [ews JeIpawiwl 10j pajou syudwarodwy] 193JE JIUOW-| UIYIIM PUE SUI[SE] JB SJUIWSSISSY 9SIN0D 1Y) 1B], 9M-0 | 9Andadsold paziwopueiuoN  Ipuly-pray D 18],
syudwdddns
suonejur] sawodINQ SINSEIN uondLdSIp UOIIUAIIU| dpdwes pue uSisaq sioyny [euonLINN

219

Asia-Pacific Journal of Oncology Nursing * Oct-Dec 2015 « Vol 2 « Issue 4




hanges

Itive Cl

for cancer-related cogn

10ns

- Interventi

Myers

Adelayy a1snw paseq-ssaujnypullpl iLINGIN ‘@) Jo AljenD oD ‘uoneziuefib yjleay pOAA :OHM ‘UooNpal ssalis paseg-ssaujnjpully *ySAIN ‘Ohel SpPO HO ‘[1-usip|iyd

10} 9|e0s 9ouabi||BIUI JO|SUIIN -SIVM ‘“AudelBojeydasusoiosie aaneueny :933b ‘|j|-0]eds Alowsuw Ja|Syoam sy} Jo }sajgns uononpoidal [ensiA “HA |1I-SINM ‘@Jeds poow anbojeue [ensi :SINVA
‘uonejipaw punos uelaqi] (NS ¢ | 71 ‘s}se) Buyew jie] i AL ‘©109s uonuaye [ejo] Sy ‘Aep e sawi} 8a1y] :pl} ‘JOIABYSJ-|ewou pue swoydwAs-gHQAY JO sessauyeam pue syjbuans INVYAS ‘SIu80sa|ope/uaip|iyd Joy
a|yoid uondsalad-jIeS :VddS/0ddS ‘Alojuaaul ssaus Jo swoydwAs (|SOS ‘Ualp|iyd Joj 9jeds souequnisip dos|s :0SAS ‘sleds ssalsip woydwAs :Sas ‘sauleuuonsanb sannoyip pue syibualls :pas ‘spun [euoljeussiul :n| 48oued Bunj (|99 lewsS :070S
‘pa||0J)uod 0gaoe|d pullq d|gnop paziwopuey :0dday ‘[el) pa||ouod paziwopuey ;| Oy 1s8) Bulules| [eqian Alojipne Asy I TAVY ‘xapul Ajjenb das)s ybingshid (DS ‘WIo} Jolig-Saje)s poow Jo 8|4oid :4g-SINOJ ‘Sa)els poouwl Jo ajijold :SINOd
‘(|e1o) so 4o :0d ‘©|eds Y)eay paniadlad :SHd ‘Uaalos aAlubod Ayanisuas YbiH :SOSH ‘Allep @a1m| :piq ‘esieuuonsanb uonubod panleolad :DDd ‘@Npayos joaye aAlebau pue aAllsod :SYNVYJ “ojuow AjAoe [eoisAyd :ANVd “4eoued Bun @0
Jlewsuon DTSN “48oued [eabukieydoseN :OdN ‘ewoydwA| uyBpoy-uoN THN ‘9 Wioj Joys Apnjs SaWo9iN0 [BAIPSIA :9€-4S SOIN ‘Wexa snjejs [eyusw-ulj\ :3SININ ‘swelbijiy ;6w ‘wioy poys-Aiojuaaul woydwAs anbijey [euoisuswipiniy :4S-IS4IN
‘alleuuonsanb podal-j|as sanijige ajdnn :DSYIA ‘eyd|e J0}o.) SIS0I08U Jown) ‘Blaq | Ulnajisjul ‘g ujnalsiul jo uononpoid pajenwis-apleyooesAjododi 0-4NL ‘gL-T1 ‘9-T1 PeIBINWIS-SdT ‘leds souewIopad ANSJOUIEY (S ‘PISIASI-9|eds JUSAS
40 Joedw| :Y-S3| ‘ayif Jo Ajenb pajejal-yyesH ODYH IS8} Bulules) 3si| Buoy BuoH [ IMH ‘@Injisul Bulumop usjeH :|QH ‘[eunsajuIonses (|9 ‘uoiiubod-Adesay) JodUeD JO JUSUSSISSE (Ul leig-AdeJay) JoUED JO JUBISSISSE
|euonoun4 :yg-10v4 ‘Adesay) ssauj|| D1UOIYD JO JUBLUSSISSE [BUOOUNS 1 |DV4 ‘9ZIS 108)T 1S3 ‘ayi| Jo Ajjenb-190ued Jo jJuswieal) ay) ul yoseasal Joy uoneziuebio ueadoing :0gD 100-01H0T ‘Ploe dlousejuadesodls (g3 ‘@inbiy xa|dwod yjaLI)so
a1 pauipoly :400Y ‘1s8) ueds 316i1g 1S ‘ploe dlousexayesod0q (yYHA ‘Pa||oliuod ogadeld ‘p a|gnoq :0d9a ‘|| Hed 3sa} Buluies| [eqian ejuioyiie) :||-1JAD ‘udjold aaoeal-) idyD ‘|| 1S9} 8ouewlouad SNoONURUOD SIBUUOD :[|-1dD ‘UOIBIo0SSE
PIOM [BIO P3J[0UOD YANOD ‘UOHEUILEXS SNIE)S [EJUSL-IUIL 8SaUojUBD :JSININD ‘Blwadna| ankooydwA| oluoiyd 170 ‘Yibuass [enplaipul 3sipoayD :SIO 18} Aousnyy Aiobsjed i1 40 ‘a|eds uoissaidap saipnis dibojolwapids Joj Jsjus) :d-S30
‘Aiojuanul woydwiAs Joug :|Sg ‘ Buluonouny 8AnNdaXa Jo Alojusaul Buijel Joineysg 43149 ‘el uonuaaid Jeoued jsealg i1 dOg ‘Aojuaaul anbiey Joug :|4g NSE) JoMIBU UOUSIY-LNY ‘Xepul Uuoloun) [eUOHUSHY |4V ‘BqojIq 0ByuI9 :eqojiq 9

(pa3ednpoa-jom

pue uersedne) (KjpAndadsar 1070 pue 100°0>d) $@s (uonuaie 12211p 01 Aeded=3100s
Kuofew) spdwes ut 7L 3B SYL 10j [9pOW UO0ISSaI3l SV.L) [013u0d widlzed aqnd IdPAN g pue y-LAL
KJISI9AIP JO XOBT 7L 93 03 INqLIu0d ApuedyIudis piemypeq ueds 131q K1981ns3sod K1981ns 03 Jond
e dn-mojjoj 03 350] dnoui8 pue sa10ds Sy aurdseg plemuoy ueds 131q SAep G [IUN Y2aM/UIW  I9DUBD ISBAIq YIIM pasouelp 10r1£002
QI9M (Pa1BINP3 $SI| ((£0°0=d) TL I& S3103s SV 19139q (z1) A1981ns3sod sAep g1 pue 021 10j JUSWUOIIAUD A[Mau uswom /Gl =u  ‘SuOy pue
pUE I9P[0) USWOM 97  pajesisuowdp dnolS uonuaAIIUL Y| (1.1) £&1981nsaxd shep £ Ajdrewnxordde je syuawissassy [ednmieu e 03 aunsodxg 1Y ypudw)
sjurod awn sso1oe SINVA
JUSISISUOD oW Sem JudwaAoldu E\%
dnoiS uonuaAIaUl Y, AW IIAO0 (uonuane 12311p
14V ul syuawaoidwr pajensuowap 01 L3peded=3100s Sy) [013U0d wid3Ied dqND IDPIN
sdnoiS y1og *(10°0=d) SIUdWSSIsSe UOIIB[[IUBD 191397]
SIIIAIIDE JAIJEI0ISAI Kep 06 pue € U9aM33q pajou sem n81p [oquks 91D [BNSN SNSIIA SYIUOW €
ur uonednnred dnoid Juawanosdur Juedyusis ‘syurod ueds 3181 10J 399M B SaW) € ISed| J190Ued Jsealq [I/] 25e1s yium
[013U0)) 21 PIII[0d AW { AYI J9A0 SV Ul JudwdAosdwr J190Ued 3sealq o) A181ns 1e ulw Og-07 10j saniande  pasouSelp AMau UdWom gg=u 61€661  JUSWUOIAUD
J0u eIEp YIS pajensuowap dnoid uonuaAIU| Arewid 193y sep 06 pue ‘09 ‘gl ‘€ 1B SIUIWSSISSY 9AIE103Sa1 Ul uoneddnled 1% ‘pudwn) JAIRI01SIY
31ED [BNSN SNSIIA
suoIssas aInypundnde unw-og (119 U0 < $2102s) anSney
jutodpus A1epuodas DOD-1DVA 1yS19 pue (JuawaSeuew Jo syurejdwod yim 1adued
sem uonuso) \0g=u sjuredwod aAnIuS0d jo 114 SSAIIS ‘UOILIINU ‘ISIDIIX) 1SBAIq 10J PIIBAI) USWOM
Jo 9rdwes palisap  uondnpal ou Ing (58| =S7) anSney u UOIUIAIIUL  dIBD-J[9S dA0IdWl 0] SUOISSIS (JOJIUOD / ‘UOUDAIIUI-G) Z]=U (711 10T 'V 12
AAdIYDE 01 d[qeun) uondnpal paodar dnoid uonuaaidul 3yl Jo uond[dwod SUIMO[[0) PUE JUI[ASE] JB SJUIWSSISSY UONEINPI UIW-OG A]9IM N0 1Y uojsuyof  aunmdundndy
sjudwd|ddns
suoneyur] sawodINQ SAINSEIN uondLISIP UOIIUIAINU] dpdwes pue uSisag sioyany JeuonLNN

Asia-Pacific Journal of Oncology Nursing * Oct-Dec 2015 « Vol 2 ¢ Issue 4

220



Myers: Interventions for cancer-related cognitive changes

Alzheimer’s disease and dementia. Results have been mixed,
but G. biloba is thought to demonstrate antioxidant activity,
increase cerebral blood flow, improve glucose utilization, and
stimulate hippocampal choline uptake. Attia ez al. reported
that 24 weeks of therapy with 40 mg of G. biloba 3 times
a day was associated with improvements on objective tests
of executive function, attention, concentration, and verbal
memory for 34 patients treated with radiation therapy for
brain tumors.?3 Attia et al. noted a high drop-out rate for
participants in the intervention arm. In contrast, Barton ez al.
found no significant results for the use of G. biloba 60 mg
twice a day during chemotherapy for breast cancer versus
placebo (n = 166) for the prevention of cognitive changes.

Vitamin E

The anti-oxidant properties of Vitamin E have attracted
researchers investigating interventions for cognitive
dysfunction resulting from temporal lobe radionecrosis?®®
and for studying the potential for combined effects with the
cholinesterase inhibitor, donepezil.*? Chan et al. found that
1000 international units of Vitamin E per day for a year
improved results of the objective tests for global cognitive
functioning, attention, verbal memory, language ability,
and cognitive flexibility for patients with nasopharyngeal
cancer who developed temporal lobe necrosis as a result of
radiation therapy.“® Jatoi et al. attempted to study Vitamin E
in combination with donepezil as a treatment to prevent
cognitive impairment for patients with small cell lung
cancer following completion of therapy. However, due to
narrow inclusion criteria, they were unable to successfully
recruit participants and closed the trial after 15 months and
a sample size of nine.

Omega-3 fatty acids

Omega-3 fatty acids (also referred to as n-3 polyunsaturated
fatty acids) are purported to reduce the production of
inflammatory cytokines. Eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA) are obtained from fish
oil and have been investigated as treatment for cognitive
impairment. A recent meta-analysis indicated positive results
for adults with cognitive impairment without dementia.®”
One study has been published in which EPA and DHA were
evaluated in patients with nonsmall cell lung cancer receiving
chemoradiotherapy.?” In this small study, the intervention
group did report better cognitive function than controls,
although cognition was not a primary endpoint for the study
and no objective cognitive testing was done.

Mindfulness-based interventions

Mindfulness has been operationally defined by a two-
component model.*! The first component of the model

consists of developing skills to sustain attention (typically
by focusing on the breath via meditation techniques)
on the current experience and developing flexibility for
switching focus to keep attention anchored in the current
experience. The second component involves cultivating
an orientation of curiosity and acceptance to the current
experience. Bishop et al. summarize the definition of
mindfulness as “the self-regulation of attention, which
involves sustained attention, attention switching, and the
inhibition of elaborative processing.”“8) Mindfulness also
involves gaining insights into ones’ thoughts and feelings
in order to adopt a decentered perspective and cope with
challenges.™ 8!

Meditation

Rationale for the investigation of meditation and other
mindfulness-based techniques is related to evidence linked to
the reduction of anxiety, depression, and the stress response
as well as enhancing the immune system.%3341431 Results
of meditation studies conducted in children and adults
with attention deficit-hyperactive disorder demonstrated
positive results for improving cognitive function and laid
the foundation for investigation in the cancer population.
Several mechanisms for improved cognitive function have
been proposed, including increased activity in neural circuitry
associated with attention; prefrontal, temporal, and
parietal cortical thickening; and decreases in stress-induced
cortisol levels.®¥ Meditation has been postulated to have
neuroprotective effects and may reduce age-related cognitive
decline.’” Meditation, including foci on breathing regulation
and control of thoughts and feelings, is postulated as a type
of attentional training exercise and has been explored as an
intervention for a number of cancer-related symptoms such
as anxiety, depression, and fatigue.**334! Three randomized,
controlled trials have been published in which meditation
has been investigated as a potential intervention for cognitive
complaints following treatment for breast®'* or other
types of cancer.”’” Only one of these studies was designed
with performance on objective tests of cognitive function
as a primary outcome.™ Milbury et al. found significant
improvements for verbal memory, short-term memory, and
processing speed following a 6-week intervention of Tibetan
sound meditation for a small sample of breast cancer survivors
with posttreatment cognitive complaints. Results from the
other two studies demonstrated improvements in subjective
cognitive function for larger samples following mindfulness-
based meditation/stress reduction programs. 34!

Mindfulness-based music therapy

Lesiuk recently published results from a small study
conducted to assess the impact of 4 weeks of mindfulness-
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based music therapy for women with breast cancer receiving
adjuvant chemotherapy.”! Music stimuli was identified as
a good alternative source for mindfulness focus versus the
more traditional focus on the breath. Participants improved
on the objective tests of attention following the intervention.
Due to the small sample size and lack of a control group, the
conclusions that can be drawn from this study are limited.

Mindfulness-based exercise

As with meditation, several forms of exercise include a
mindfulness-based component. Exercise and physical
activity are of great interest as potential interventions for
cancer-related cognitive complaints due to the proposed
mechanism of decreasing markers of inflammation
associated with cognitive dysfunction and increasing levels
of brain-derived neurotrophic factor and hippocampal
volume.['349500 T ikewise, exercise combined with the
potential added benefit of mindfulness may potentiate the
benefits of either intervention alone as the two interventions
may work through different mechanistic pathways.

Yoga, Tai Chi, and Qigong share many similarities in
that each combines physical movements or postures with
breathing techniques and meditation with the goal of
improving health and well-being.®! Yoga practices originate
in India and Tibet. Qigong, of which Tai Chi is one form,
originates in China. These mind-body practices have been
studied as strategies for stress reduction and symptom
management in a number of populations and are sometimes
referred to as meditative-movement therapies.®?

Yoga

Results of three studies designed to investigate the potential
benefits of yoga for cancer-related cognitive complaints
in women with breast cancer have been published to
date.?031:44 These studies include a case series for women
taking part in an Iyengar-inspired yoga program, a
secondary analysis of a randomized controlled trial of a
hatha yoga program following the completion of breast
cancer treatment and a randomized controlled trial of
an integrated yoga program with a supportive counseling
component delivered throughout treatment with radiation
therapy. Galantino ez al. reported improvement trends for
tests of objective cognitive function and no difference in
perceived cognitive function following the Iyengar-inspired
yoga program.? However, they were unable to recruit to
their desired sample size and limited their publication of
results to four women. Derry et al. and Vadiraja et al. did not
assess objective cognitive function.?*4 Results from both
studies demonstrated improvements in subjective cognitive
function and a dose-response was noted for the hatha yoga

program. Markers of inflammatory cytokine levels did
decrease for participants who took part in the hatha yoga
program, however an association was not demonstrated
with subjective cognitive function.¥ Cognitive function
was not a primary endpoint for the investigation of the
integrated yoga program.!

Tai Chi

One small study was conducted to evaluate a 10-week Tai
Chi course for women with any type of cancer at least 12
months following the completion of all cancer therapy.
Improvements in objective tests of cognitive function were
demonstrated 1 month after the intervention. The Yang
form of Tai Chi was employed and is considered to be a
moderate intensity form of exercise designed not to exceed
50% of participants’ oxygen intake. The small sample size
and lack of a control group limit the conclusions that can
be drawn from these encouraging results.

Qigong

Oh er al. studied the effects of 10 weeks of Qigong for
individuals with any type of cancer exposed to, or receiving,
chemotherapy.®® Improvement in subjective cognitive
function was demonstrated at the completion of the
intervention. No association between subjective cognitive
function and a marker of inflammation (C-reactive protein)
was demonstrated. The study design did not include
objective tests of cognitive function.

Other

Haptotherapy

Haptotherapy is a complementary therapy combining touch,
counseling, and talking to achieve relaxation and facilitate
getting in touch with one’s feelings.’® This intervention
is based on haptonomy in which thoughts, feelings, and
words are combined into what is referred to as psycho-tactile
contact.’® This form of complementary therapy is practiced
primarily in the Netherlands and much of the source
material is written in the Dutch language.’" One study
has been published in English in which haptotherapy was
investigated as an intervention for perceived well-being
in patients receiving chemotherapy.?® The intervention
involved five sessions over the course of treatment for a
very small sample. Subjective cognitive function improved
for the intervention group. The interpretation of results is
limited by the lack of randomization and the small sample
size. Cognition was not a primary outcome for the study.

Neurofeedback
Neurofeedback (also referred to as electroencephalographic
[EEG] — biofeedback) involves the presentation of real-
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time feedback to individuals regarding their brain waves
as measured by EEG electrodes placed on the scalp.?2%
One type of neurofeedback provides the individual with
positive reinforcement when a desired brain wave is
produced. Reinforcement may be visual or auditory
such as seeing a move or hearing music.?’! Results
from studies in which neurofeedback was associated
with improved cognitive function for attentional-deficit
hyperactivity disorder and traumatic brain injury provided a
framework for investigating neurofeedback in the oncology
population.?>?! Proposed mechanisms for neurofeedback
include enhancement of neuroplasticity and training
of the brain to shift away from pathological brain wave
patterns through positive reinforcement not unlike operant
conditioning.???> Description of a planned neurofeedback
trial for children treated for primary brain tumors was
published in 2012.%" More recently, Alvarez et al. reported
results of a 10-week neurofeedback intervention for women
with breast cancer between 6 and 60 months of completing
chemotherapy who report cognitive impairment. This
method of neurofeedback differs from that used by de
Ruiter et al. in that rather than providing positive feedback
for specific brain waves, the participant’s brain is allowed
to utilize the feedback (brief interruptions in recorded
music) to enable self-organization.???! Alvarez et al. noted
improvements for all self-reported cognitive measures across
all study time points. The participants served as their own
controls and the sample size was small.

Acupuncture

Acupuncture involves the insertion of wire-thin needles into
particular locations (acupoints) along specific meridians
(channels in the body that transport energy).! Rationale for
the investigation of acupuncture involves neurofunctional
modulation of the CNS to increase neuroplasticity after
injury and increase cerebellar circulation.* A combination
of patient education and acupuncture was investigated
for the relief of cancer-related fatigue.?” No differences
in subjective cognitive function, the secondary endpoint,
were demonstrated.

Restorative environment

One of the earliest complementary therapies investigated
for improving cancer-related cognitive complaints was
exposure to a restorative environment (such as spending
time in a park or garden, observing wildlife, or participating
in activities of the arts such as music or painting).*4
Cimprich and Ronis postulated that exposure to activities
that engage fascination and have restorative properties
would decrease or prevent attentional fatigue associated
with cancer and cancer therapy. Positive results were

published from two studies in which improvements were
demonstrated for objective cognitive function following the
intervention. 4%

Discussion

The investigation of complementary and integrative
therapies as interventions for cancer and cancer-related
cognitive changes is a relatively nascent field of research.
Cimprich’s early work in restorative environments for
women receiving surgery for breast cancer dates back to
1993, however her follow-up study was not conducted until
2003 and no further work with this intervention has been
published. All other studies included in this review have
been published since 2003 and no more than three studies
have been published for each intervention. Small sample
sizes, heterogeneity of tumor types, and variations in study
designs limit the conclusions that can be drawn.

Most of the work (nine studies) has been conducted in the
area of mindfulness-based interventions. A number of gaps
in the literature remain primarily due to preliminary study
designs, small sample sizes, lack of objective cognitive
testing, and cognitive function not being a primary endpoint
for much of the published work. Of the mindfulness-based
studies, five were related to mindfulness-based exercise.
Three of these studies were randomized, controlled trials,
although one involved secondary analysis for a cognitive
endpoint added to a larger trial. The results from these
three studies investigating yoga, tai chi, and qigong were
positive for self-reported cognitive function. The small tai
chi study results also were positive for objective cognitive
function. Four studies were designed to investigate the types
of meditation (Tibetan sound - 1, mindfulness meditation-
based stress reduction - 2, and mindfulness-based music
therapy - 1). Although results all were positive, only one
study design included cognitive function as a primary
outcome and included objective cognitive testing.

To date, the bulk of the research conducted in the area of
cancer and cancer treatment-related cognitive changes has
been with breast cancer survivors. The studies reviewed here
are no exception as 11 of 20 are specific to breast cancer.
Of note, two studies were focused on primary brain tumors
and three involved survivors of any type of cancer.

Study designs vary as to whether both subjective (self-report)
and objective (neuropsychological testing) measures
are included. Some have postulated that subjective and
objective instruments actually measure different constructs
of cognitive function with subjective tests being influenced
by mood states such as anxiety and depression.’%%"! This
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hypothesis is supported by the frequent lack of correlation
between subjective and objective tests. Survivors’ perception
of cognitive changes has been documented to precede
physiological changes in activation and structural changes
assessed by neuroimaging.”® Neuropsychological testing
requires specialized training and can be time-consuming
from both a resource and survivor burden perspective.
However, documentation of objective cognitive changes
has been considered necessary for verifying impairment and
may be required for survivors’ seeking medical disability.
Recent work by Von Ah er al. indicated that the perceived
cognitive abilities subscale of the Functional Assessment
Cancer Therapy-cognition may be clinically relevant and
useful as an assessment tool in clinical practice outside
the constraints of a clinical trial.®! Eight of the 20 studies
reviewed here were designed to assess both subjective and
cognitive functions. The majority (11 studies) included the
self-report measures alone.

The sheer volume of available neuropsychological measures
complicates comparing results across trials. Recently, the
International Cancer and Cognition Task Force published
recommendations for core measures to be included
in prospective trials.”® These measures are specific to
the cognitive domains of executive function, memory,
and processing speed and are believed to be more
appropriate for capturing the subtlety of cognitive changes
for this patient population than global cognitive
measures.¥

Conclusions and Recommendations
for Future Research

The study results published to date indicate that some
complementary therapies may be beneficial to cancer
survivors experiencing cognitive concerns. Further
work is needed to ascertain the mechanisms behind
mindfulness-based interventions. However, the preliminary
results discussed here indicate some promise in the
use of mindfulness-based interventions for cancer and
cancer treatment-related cognitive complaints. Larger,
randomized controlled trials are needed to establish effect
sizes for specific types of mindfulness-based interventions.
Comparisons between nonmindfulness-based exercise,
mindfulness-based exercise, and meditation would be of
interest to ascertain potential differences in mechanisms
and efficacy. Likewise, further work is needed to determine
the most efficacious timing, duration, and intensity of
the interventions. Study populations need to continue to
be expanded beyond breast cancer as the phenomenon
of cancer and cancer treatment-related cognitive changes
is not restricted to breast cancer survivors. Additional

prospective trials designed to measure both subjective and
objective cognitive functions following complementary and
integrative interventions to minimize cognitive changes
still are needed to inform evidence-based practice changes.
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