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Abstract

Cancer pain is a common symptom experienced by patients, caused either by the disease or its treatment. Morphine remains the
most effective and recommended treatment for cancer pain. However, cancer patients still do not receive appropriate management
for their pain, and under-treatment is common. Lack of knowledge and negative attitudes towards cancer pain and analgesia among
professionals, patients and family caregivers are reported as one of the most common barriers to effective cancer pain management
(CPM). To systematically review research on the nature and impact of attitudes and knowledge towards CPM, a systematic
literature search of 6 databases (the Cochrane library, MEDLINE, PsycINFO, CINAHL, Web of Science and EMBASE) was
undertaken in July 2018. Additionally, hand-searching of Google, Google Scholar and reference lists was conducted. The inclusion
criteria were adult (18—65 years of age), studies which included attitudes and knowledge towards CPM, studies written in English,
published literature only and cross-sectional design. Included studies were critically appraised by two researchers independently
using the Joanna Briggs Institute Analytical Cross Sectional Studies Assessment (JBI-ACSSA). A total of 36 studies met the
inclusion criteria. The main finding was that among professionals, patients, caregivers and the public there were similar attitudinal
barriers to effective CPM. The most commonly cited barriers were fear of drug addiction, tolerance of medication and side effects of
opioids. We also found differences between professional groups (physicians versus nurses) and between different countries based
on their potential exposure to palliative care training and services. There are still barriers to effective CPM, which might result in
unrelieved cancer pain. Therefore, more educational programmes and training for professionals on CPM are needed. Furthermore,
patients, caregivers, and the public need more general awareness and adequate level of knowledge about CPM.
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Introduction

Cancer has become the most common cause of death world-
wide [7, 86]. It has been estimated that by 2030, there will be
about 21.4 million new cancer cases annually, and approxi-
mately 13.3 million cancer patients expected to be die from
the disease [31]. Pain related to cancer is a common problem
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that can occur among patients who are having active cancer
treatment [47].This can be a result of some complications
following treatment of cancer, which can be physical or psy-
chological symptoms [21, 73]. The prevalence of cancer pain
can be associated with the stage of disease and the location of
cancer [36, 41]. According to a recent meta-analysis, pain was
reported by more than 50% of cancer patients who received
anti-cancer treatment and about 66% of patients with ad-
vanced and metastatic cancer [26]. Several attempts have been
made to establish effective CPM. One of the most important
attempts is the “analgesic ladder,” established by the World
Health Organisation (WHO), to manage cancer pain in adult
patients [91]. Morphine remains the most effective and rec-
ommended treatment for CPM [99, 103]. Despite the improv-
ing quality of pharmacological options for pain management,
several studies have revealed that patients at different stages of
their disease still do not receive appropriate CPM [3, 18, 25,
37,52,92]. Lack of knowledge and negative attitudes towards
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CPM among professionals [1, 18, 80, 82, 93], cancer patients
[61] and family caregivers [79] were reported by recent re-
views and studies as one of the most common barriers to
effective CPM.

Numerous studies conducted worldwide have assessed in-
dependently either professionals’, patients’, caregivers’, or the
publics’ attitudes and knowledge towards CPM. However,
synthesis of these results has not yet been undertaken.
Conducting such a review is important as it is now well
established from a variety of studies that many common bar-
riers delay the delivery of effective CPM to patients; this could
be caused by professionals [9, 11, 18, 24, 46, 80, 83, 84],
cancer patients [57], caregivers [95] and the general public
[51], which is likely to result in inadequate CPM. Thus, the
aim of this systematic review is to determine the nature and
impact of attitudes and knowledge towards CPM.

Methods
Protocol and Registration

The preferred reporting items for systematic reviews and
meta-analysis (PRISMA) statement has been used as a guide-
line for reporting the findings in this systematic review [53,
63, 85]. The protocol for this review was registered with
PROSPERO; the registration number is CRD42018117625.

Adapting PICO into PCO for This Current Systematic
Review

The types of studies, participants and interventions, as well as
the types of outcome measures (PICO) will be modified to
PCO (population, context and outcome) as there are no inter-
ventions or comparisons needed. [78, 89]. For more details,
see Table 1.

Eligibility Criteria: Population, Context and Outcome

The inclusion and exclusion criteria are listed in Table 2

Table 1 Example of systematic review: PICO modified to PCO
(population, context and outcome)

Population Professionals, adult cancer patients,
family caregivers of patients with
cancer and general public aged
18 to 65) years old

Context Caner pain and opioids

Outcome Attitudes and knowledge

Adapted from Butler et al. [15]

Search Strategy for Identification of Studies

In this systematic review, we searched 6 electronic databases
(the Cochrane library, MEDLINE, PsycINFO, CINAHL, Web
of Science and EMBASE) in July 2018. Additionally, hand-
searching of Google, Google Scholar and reference lists was
conducted. The search terms were based on population, con-
texts (context pain, context opioids and context cancer) and
outcome [16]. To identify publications for inclusion in the
present systematic review, the keywords employed were as
shown in Table 3. For more information regarding search
strategy, see Appendix 5.

Data Extraction

The data extraction form was developed and piloted indepen-
dently by two reviewers (SM & SP). A third reviewer (MB)
was involved to reconcile any disagreements. Using data ex-
traction forms can potentially reduce bias and improve valid-
ity and reliability [17]. In this review, the data extraction form
was adapted from Centre for Reviews and Dissemination,
University of York [17] (see Appendix 1). The extraction of
data from the included studies was based on the names of
authors, year, country of publication, design of study, the
aim of study, sample size, the setting of study, mean age, sex
ratio, type of measurements, type of sample, type of cancer,
main findings and the quality of study as outlined in Table 4.

Quality Assessment of the Included Studies

The reason for using a critical appraisal process for the
included studies was that studies can be published with
variable levels of methodological rigour and therefore
their results could be unreliable [15]. It has been strongly
recommended that the assessment of quality should be
done separately by at least two reviewers [56, 64, 72,
90]. Accordingly, all 36 included studies have been criti-
cally apprised by two researchers (SM & SP) indepen-
dently using the Joanna Briggs Institute Analytical Cross
Sectional Studies Assessment (JBI-ACSSA) (see
Appendix 2). To reconcile any differences, a third review-
er (MB) was involved. The JBI-ACSSA tool was chosen
as it is appropriate for the study design of included quan-
titative studies [64, 90]. The assigning score for the qual-
ity of the data was performed as 1 point for each applica-
ble item with a score of 7 as the maximum score [74]. An
overall score was calculated for each included study and
the rating of quality was judged as good (6/7 and 7/7), fair
(3/7 to 5/7) or poor (<3/7) [35] (see Appendix 3). No
score was below 3/7, so no study was excluded based
on the quality assessment only.
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Table 2 Summary of inclusion

and exclusion criteria Inclusion criteria

Exclusion criteria

* Adult
(18-65 years of age)

» Studies written in English
* Cancer pain

« Studies include attitudes and
knowledge towards cancer
pain and opioid

* Published literature only

* Cross-sectional design

* Children and adolescents
(< 18 years of age)

» Studies not in English
* Pain related to non-malignant disease
* Barriers not related to attitudes and knowledge

* Unpublished research

Results
Information Sources and Study Selection

The total number of studies identified by 6 electronic data-
bases (the Cochrane library, MEDLINE, PsycINFO,
CINAHL, Web of Science and EMBASE) was 6830 articles
(see Appendix 5). In addition, 17 studies were identified by
hand-searching (including Google, Google Scholar and
checking the reference lists). Among these 6847 studies,
5650 articles were included after the duplicate studies were
removed. Among the 5650 included studies, 5523 studies
were excluded after the title and abstract of each study were
carefully reviewed. The total number of full-text articles

Table 3 Example of PCO search terms

assessed for eligibility was 133. A further 97 studies were
excluded and all full references of these excluded articles
and the reasons for exclusion are listed in Appendix 4.
Consequently, a total number of 36 studies were included in
this review as illustrated in Fig. 1.

Characteristics of Included Studies

The 36 studies included in this review used a cross-sectional
design, employing various questionnaires, to assess knowl-
edge of and attitudes towards CPM. The studies were based
in 18 countries. The characteristics of included studies are
illustrated in Table 4.

Population Context pain Context opioids Context cancer Outcome
adults* exp PAIN/ exp Analgesics/ Cancer* Attitude*
exp Pain management/ exp morphine/ tumor* Knowledge*
pain® exp narcotics/ carcinoma* View*
Management* management*, morphine* leuk?emia* opinion*
Buprenorphine* metasta* concern*
codeine* malignan* belief*
opium* lymphoma* feeling™*
diamorphine* melanoma* idea*
opioid* oncolog* perception*
Dihydrocodeine* exp neoplasms/ perspective*
opiate* experience*
alfentanil* perceive*
fentanyl* standpoint*
oxycodone* expectation*®
hydromorphone* preference™
need*
satisfaction*
interaction®

Adapted from Butler et al. [15]
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Fig. 1 PRISMA diagram for
strategy of the study selection.
Adapted from Moher et al. [62]

Records identified through 6 electronic
databases searching
(n=6830)

Additional records identified through
hand searching
(n=17)

‘ Identification ’

Records after duplicates removed
(n=5650)

] ‘ Screening

Eligibility

Included

Overall Results of Included Studies
Patients’ Knowledge and Attitudes Towards CPM

The results from the majority of studies with cancer patients
reported that the mean scores on patient’s knowledge and
attitudes towards CPM were low, indicating poor understand-
ing or negative attitudes towards CPM [19, 20, 57, 77]. For
example, a recent study conducted in China by Lou and Shang
[57] reported through the Barriers Questionnaire-Taiwan
(BQT; ranged from O to 5) that patients had negative attitudes
towards CPM in six areas (scores >2.5), “tolerance” (3.83 +
0.96), “use of analgesics as needed (p.r.n.)” (3.73+1.01),
“addiction” (3.44 +1.05), “disease progression” (3.28 =
1.26), “distraction of physicians” (3.16 £1.07) and “side
effects” (2.99 +0.68), which can lead to attitudinal barriers
towards effective CPM [2]. Another example [20] is that more

l

Records screened based on > Records excluded
title and abstract (n=5523)
(n=5650)
l Full-text articles excluded,
with reasons (n=97).
Full-text articles assessed for Not related to attitudes or
- knowledge (n=42).
eligibility e
= Not related to cancer pain or
(n=133) lated p
opioid (n=35).
l Not published in English (n=
6).

Studies included in this Not include adults (n= 5).

review

(n=36)

Not cross-sectional design
(n=5).

Same data were used in
another study (n=2).

“Letter to the editor” (n=1).

Full-text article not found (n=

1.

than 50% of Turkish patients refused to receive strong opioids,
such as morphine, and 36.8% of them preferred another (non-
opioid) medication for managing their cancer pain.

Professionals’ Knowledge and Attitudes Towards CPM

Several studies showed that physicians had better knowl-
edge and attitudes towards CPM compared with nurses
[22, 32, 44, 45]. For instance, it has been reported that
physicians who work at oncology units had higher under-
standing and knowledge about CPM than nurses. The
mean scores on the KAS (range 0-39) for physicians
was 24.3 (62.3%) compared with 20.08 (51.5%) for
nurses (p<0.001) [22]. The outcomes also showed that
oncologists recorded higher knowledge of CPM than sur-
geons (p<0.001) [33]. An interesting finding, which was
reported by McCaffery and Ferrell [59], is that Canadian

@ Springer



214-240

J Canc Educ (2020) 35

218

L9

L9

L9

100UED JO 95/ €] ‘SLAIDYA
“osn durydiowr pasnjor oym
syuened oY) Jo 9547 10§ osed
AU} SeM OSBISIP T} Ul Joje|
10 durydiouwr Jo UONBAIRSYY
"uondIppE Jo 1edf 0) Inp Snip
1oypoue 1ojo1d way) Jo 948°9¢
pue aurydiow asn 0} pasnyor
syuonjed 100UED JO 950G INOQY
‘ured 110y 0dar 1040 oym
syuaned jo o3ejucorad 1021100
A1) mouy| jJou pIp sjudpuodsar
JO %T'06 "98papmowy]
JA 119U} INOqE UONEN[eAS-J[oS
1021100UT UE Pey
Aoty pue Kem 1091100 © UI )1
Je21) J0U PIp Aoy pue sjuoned
Jo ured oy pajeumsaropun
sosinu £30[00U0 JO 9,()G UBY}

syuaned /¢ Sunp
pue ¢9 oLjsed
‘L6 [B19210[0d
‘L1z Isearg

QI0W Je]) PAMOYS SWINI JO
sIsA[eue 1oyun,{ ‘djel Iomsue
1921100 ) JO 9%()9 ULy}
SSO] PAAIIOAI €7 ‘PakoAIns
SWN 6§ oy Suoury
*(IOMSUR J9a1100 9%66) [T
SEM SWIQY PAIdMSUE A[JOLI00
10J 91098 UBAW A} ‘POUTULXD
suonsonb ¢ oY) Fuoury VN
‘KjoAnoadsar
‘%91 PUE % Au0
Aq papodar arom sjsiferdads
areds aanerfed 1o ured oy
s[eL1djal1 Juonbar,] “sysiferoads
ured £q 9qeidoooeun
PAIOPISUOd 9q P[nom Jey)
SUOISIOAP JUSUNEAI} PISIOPUD
*A[oAN0adsal ‘9 /8 PUe %09
“SOLIBUAOS [eoTUI[o SUISua|[eyo
BuIqLIOSIP SANAUTIA OMm]
03 asuodsar uf ‘(£ 01 7 YOI ¥
‘UBIPOW) UOTRINTAI QAISSIOXD
paawarad pue (£ 01 ¢ YOI 'S
‘uerpaw) sprordo aquosaid oy
douejonyar uerorsAyd papnjour
SIouIeq YO (L 01 ¥ YOI
<9 ‘werpaw) ured j1odar 1o (£,
01 ¢ YOI *9 ‘uerpaw) sproido
ey 0 ouejon|x Judned
pue (£ 01 4O 19 ‘uepaur)
Juswssasse 10od a1om NJD
0} s1otLeq Juepodut Jsouwr Ay |, V/N

100UBD YA JUSTR]

sasmu A30j0ouQ

wppig ideysiq

Ajowreu ‘LosKes|

pue eAuoy| ‘erexuy

BI[OJRUY [ENUS)

JO SanIo ¢ Ul pajeoo]

(H.LA) sfendsoy

L8] drewr [NERTN Sururel], pue

PAIS1ON  “T0E AW (L8-81 :98Ur) g UONEONP JUAIAPIP XYL,

(dSYVIN) Supresey  (%L'8L)
Koang sopmymy Jrewdy
pue o5pa[moury (%T6l)

(SOSINN oy} Qe

A7ey] Jo ynos
PUB A1UD ‘YrIou

(95-27) 6§ aup ut sprem £3ojoouQ

P0T I[1,] JISBIA UBIIISAYJ
Jewdy ‘(seak 1915 S UOIBIOOSS Y
‘%08 6N dSuer) s1eak 9¢ [EOIPJA UBOLISWY 3],

s)sI30[oouo

[edtpawr g pajels JON.

S1S130[00UO 78}

INdD 1o aurydiowr asnjar

10 1doooe 0) suoIsIoap Juaned

QOUAN[JUT SI0}0B} Y} AJUOPT

ured s pue DINIA & Ul JNdD 10 osn

syuaned 100ued sunydiow spremo) syuaned
{8  100UBD JO SOpPMIIE A} ASAINS O,

porgow
[euond3s-ssoI)

93pomowy] JAJ sesinu

Jo s10o1paid oY) surLIzlp

0} pue A JD Jurueouod

sasInu A30]00uo0 ueI[e)]

JO sopmye pue a3pajmoury
1) INOQE UONBULIOJUT UTR}qO O],

porow

sasINu /87 [EUOT)93S-SS01))

ured 100ued JO JUSWATEURLL
0) PaJe[aI A1k Jety) SISIS0[0oU0
[eotpawr S jo seonoerd
pue oSpajmouy ‘sepmynie

3y} dJeN[BAS O,

porgow
[BUOI)O3S-SS01))

Aoy,
100
e 39 3e[0D

Aoy

(L002)

“Ie 1
Iprewiog

vsn
RIUS
MIN
(1100
“Ie 19

JIonarg

Sur100s
Auend

Surpuyy urejy J00ued Jo adA],

grdures jo adAp,

SIUSWIAINSEIIA! onjer Xag 93e ueo\ Sumes Apmg

az1s odwreg wre Apmg ugisop Apms

Anunoo
pue ‘1edk
(s) Joyny

SOIPNYS POPNIOUI 9¢ JO SONSLIAJOBIBYD YL

¥ 3qeL

pringer

Qs



219

214-240

J Canc Educ (2020) 35

suerorsAyd yeym usomipq
punoj sem UONE[OLIOd

ON "JAd PooS 0} s1oLLeq

se JAId JO 98pajmouy jers
oyenbopeuy ‘s3umes ot Ul
N 1enbapeur jo wiorqoxd oy
paSpajmowyoe suerdisAyd oy
30 J[ey U ynoqe pue (%9.)
Aoud N Jo douepodurr

Ly Q) pasIuZ0oal SUBIISAYJ

INdD 0} SI9LLIRQ UOWWOD
1SOW Q) S& SUONUAINUI
[eor3ojoyoAsd jo yoe|

pue Ajiqereaeun prordo ‘Wd
JO 3[o®] “Ioyop o3pamouy
peatedtad sasinu pue
suepoIsAy ‘uonoippe prordo
pue JAd [ed13ojooruteyd
noqe o3paymoy

J00d pey Ko o[iym
‘sourjoping N JD) Jo piedar ur
107)9q Sem 9FPajMouy SISINN.
INdD SPIemO) sapmije
JAne3au pey jnq uondIppe
prordo pue N g 10f uoneorpour
Jnoqe 2]qeaSpajmoty

QI0M SUBIOISAYJ
“(AjoAnoadsar ‘967G "SA
95€°79) SASINU UBY) SOPNIINE
10119q pue a3pajmouy

10y31y Apueoyudis

pey sueroIsAyd NdO SpIemoy
SOpryIIE pue a3paymouy]

I1ej pey sasinu pue suerdisAyd

Ls 10q Jet po[easdl sSupuL{

(%SS¥S)

J00d arom jonuod ured

pue ured SpIemo} soprynje pue
o3pojmouy (%t°95) soxoput
juowoSeuewr ured oAneSou
pey pue ured jSI0M QIOAdS

LL pauodal (9L'95) J1ey 1940

*POPUSUILLIOAT SeM
1 J1 uaAd durydiow asn jou
pnom Aayy pauodar juaned
) Jo 971 Aquo uondiosap

Ay} Joye pue 210Joq
yog ‘suoseal snoisiar Jo

J[NS3I © Sk UONEOIPOW JOYjoue

pawoyard wo Jo 916
pue surydiow pasnar syuaned

VN SUBIOISAU

sasIu G¢[pue
VN suerrsdyd 7,

%Y 0E
RGO %L’
U0J0d “9%€°¢E

1sea1q ‘97 Sung Juoned 1ooue))

Pajess JoN

(SV™D)
ured SurpreSoy

KaAIng sapmmy
pue 93pajmoury] oy,

(10dd) 2reosang
oFpoymoury]
areuuonsang)

ured uoneq

stopuods
-1
Qe %9'%S

(%6'8¢
d%1°19
N) SueId

-1sAyd

(BT Sy
A4:%8¥S

AEESIING

€19)
J[ewdy
(L'8%) 21N

s1eak (69-8C

ueIyd],

ur sfendsoy A)soArun
X1s ut (s)sidesoyjorper
‘51SI30[090RUAS
‘sisruIomul

‘su0051ns ‘s)s130[0ouU0
‘s)siojojewory)
pasuer) L¢

uepIof
ur s10309s drjqnd

S0¢ Ppue o1udd £30]00U0
suepoisAyd ‘[euoryeonpa ‘Arejijrut

‘r'ggisesmy oy wox syun £30[00uQ)

[orIs|
s1eak ur uonMusul [edIPAW
F's=das SIOPEIE dFIe[
188-69 © JO 2nudd juanedino

o8uer) 7', pue juswedop uoneIpey

eAuoy] pue H1q
uosAey] ‘HILH nzekog

srendsoy
AysIoAtun
x1s ur sueorsAyd  ured 100ued SpIemo) sopmme
SUBIOISAYJ

(sosmu G¢

siuedioned £0g

ured yum
syuoned 10oued G¢

sanijiqisuodsar
areo Juoned yim suerorsAyd
UBIURI] Ul JUSWATRURW ) pue

G puE INOqe a5pajMouy| SJen[eAd of,

spun
10U 18 JNJD O) SILLIEq
paArdo1ad 1oy 9qLIdSIp

pue pue (NJD) Juewaeueur
suerosAyd

ured 100uBd SpIEMO) SOpMIIR
() pue oFpajmouy| sasinu
pue suerorsAyd aredwoo of,

Tonuoo ured pue ured spremoy
SopryIe pue a3paymouy|
Surpnjour ‘oudtadxa

ured 100ued 210[dxX0 OF,

[BUOI)03S-SS01))

uelp
(£002)

poyewt “Ie j0

TRy

uepiof
poypewt (L100)

[BUOIIIS-SS0I0 “Ie jo
aanduosaq pemereq

porow [oeIS|
Jeuonoas (5002)
--$S010 “Ie

aandusaq icli(ve)

Sur00s

Anend) Surpuyy urepy

100ued JO odAT, opduues yo odA1,

SJUAUIDINSBIJA

oner xo§

a3e ueon

Sumos Aprg az1s ojdureg

wie Apms

Anunoo
pue ‘reak

uSisop Apyg  (s) Joyny

(ponumuoo) ¢ d[qeL,

pringer

As



214-240

J Canc Educ (2020) 35

220

L/9
"(%07) WO ut
UoNIIPPE JO SLI JUI)SIXS-UOU
pue (9L7) durydious [e1o
Jo Koedrgo (967) sorsadeue
jueAn(pe jo asn ay) jo
aremeun a1om Auej "(%6¢€)
10333 9pIS 0} pue (%15)
eIsa8[eue 0 )oq ‘QouLI[0)
surydiow jo sydoouoo
L/ poojsiopunsiu suerdisAyd Auepy
‘sjsiferoadsqns
[eOIpawl IO SUOAZINS ULy
SaW02INO 1onaq ApuesyIuss
Suraey suerorsAyd
ared Arewd ym ‘sopnyje
pue aFpajmou| uo doudn[ul
1so3uons oty pey Ajeroads
[e91paIA "$1doou0d NdD
JuIu Jo om) AJuo ul punoj
arom sopme dyerdorddeur
nq ‘sordround NdD
1 JO QUIU UI PAYNUIPI 1M
L/L  SHOYaP dFPI[MOY JUBDLIUSIS
‘SOpMIIE PUB dFPOMOt]
dreudoxdde 0y pajejar
Apuesyyrugis are s1oquiowt
Aqmuuey 10§ ured Jo JUSWISSASSY
"SI0)0BJ 9AIJJJ pue AI0SUSS
JO pue s10j08] dANIUT0D
10110 JO UONRINSIAUT
JIoyng uo spuadop
sjuowssosse ured  sjuoned
Jo Surpuejsiopun paaoxduuy
(90°0= ;) soAjeswdY)
syuoned Aq payrodor ured
Sururerdxa 01 9NI| pAINQLYUOD
nq (Lz0= ) ured
syuoned jo syrodor ey
0} pojelar A[3uons arom
SI10}0B] 9ANTUT0D ‘SISATeue
uorssa1gar Suisy) “KIIqesip
pue ured arow payrodox
Apu)sisuod s1oquidu AJrurej
ygnoye ‘pajejarioo A[ydiy
IoM snjels moﬁmé@.ﬁm&
pue ured juaned jo suodar
L9 (Sol[ile} 1oy pue syusled
‘JuswdSeueW S pue
ured 100ueD IN0qE Moty Aoty
Jeym pue mowy Aot yury)

VIN PareIs JON

ameuuonsang)
pnmy

V/IN SueloIsAyg  ured 100U URIOISAYJ

JuSWINISUI ADATNS
uerdisAyd oy
‘Kaams duoydaoy

VN sueoIsAuyg [BUONO3S-SSOI))

JoquIdw
Aquuey pue

V/N sjuaned 1ooue) pajels JON.

‘paje)s
jou ST

Wbe0I1
Q[ewdy
‘%L 68 AN

Jewoy
%79
sIoquIOW
Aqruuey
‘o[ewdy
bES
sjuaned

I00UB))

SIRA ¢t

9S=N

SN 103

-unok‘gg = N

SAN

page-o[ppru

TW=N
‘SAN P10

pajess J0N

s1oquIaW
Aqruey
10} s1BdK ()9
pue syuoned
100URd

10J SIBOA 9

:syuedronred $6¢

‘puej3ug

pUE ‘BPBUE)) ‘SAJEIS
1€ Ul Pa1edo] S[00yds
[BOIPIW JUSIPIP Lt
“BIOSAUUIIA ‘(g

ur areo juoned 1001 suenorsAyd g1

(ddDIN) walo1g uregq

100UB)) BIOSAUUIIA] Y ], suerorsAyd Gy |

soqudw
Aqmuey 7z|
pue sjuoned
190Ued 771

‘syuedronred ¢

SBAIR QOIAISS [ROIPAUL
‘sapunuIwod JdDIA

NdD wr ourydrout jo

asn ayy Inoqe suondaouodsiu

10 sypAwr pasodord

21 Jo suerorsAyd Suronoerd
Suoure soudeadrd ot o10[dxo O,

poypow
[euondas-ssoI)

D rewmdo o)

s1oLLeq pajefal-uerorsAyd oy

QUILLIDIOP O} PUL SANIUNWIWOD

©)OSOUUIA XIS ul sueroisAyd

Suowe N D Moqe sapmme
pue aFpajmou| QUIULINP O],

porpour
[BUOI)O3S-SS01))

100UR0 0) Onp ured

Jo spodar  s1oquuiow AJrurey

pue syuaned pue (s1ojoef

2AnIuS00) sapmIye pue

93poymouy| og1oads usamdq

drysuonejar oy pajesnsaAul
210y paptodar Aprys 2y,

porpow
[BUON}0AS-SSOI))

‘210
-SouuIA[
Joamg

‘(z661)
nourg
pue nong

vsn
(s661)
e 1 o

vsn
(9661)
e 1 Bolg

Sur00s

Anend) Surpuyy urepy

100ued JO odAT,

opduues yo odA1, SJUSUIOINSLAA

oner xo§

a3e ueon

Sumos Aprg az1s ojdureg

wre Apmg uSisop Apmyg

Anunoo
pue ‘reak
(s) Jogny

(ponumuoo) ¢ d[qeL,

pringer

Qs



221

214-240

9s1reroads ured € woip
doueping djenbapeur se yons
‘swiojqoid pajejar-uerorsAyd
QI0M SOATOSWAY) suerdrsAyd
Aq paynuopt gD [eumdo

0} s1oLueq juepodu Jsow Y],

WNdD

Noqe o3pajmouy Ul S)oLop
1081 1nq suonsanb opmme
A1) Ul $21008 Y31y d10M I}
ey} SMOUS J[NSA1 Y[, 'dD
9Feuew 0y Apiqe s, uerorsAyd
& edun Apuesyjiudis

PINOM Jey) SAIOUAIDLIP
93pojmous| Surjeasar

“(%St) Suisop ysnoxyijeaiq
ajenbope pue (%,89)

Susop o1soS[eue-mba jnoqe
950U} 210M (MO 10U OP,,
£q 10) APoa110oUT PaIdMSUE
Apuenbaiy sow suonsonb
AU, *9]qEMOJIOd d10W
9doad soxeuw 1nq 9J1] suaLoys
NdD 10} durydiouwr jeyy
paa13esip 9,9°08 Jo Juddrad
1S9YBIY YL "UONDIPPE 10
SSLI 210U 10 967 B e STNJD
10 sprotdo uaAI3 14 Aue ey
uonsonb o3pajmouy Je peaide

SAINJO %0°T1 MOyS SHNSa1 Ay,

“BAIR SIY) UL
SuI0U09 Iopiaoxd Suikefre ut
opeu uedq sey ssorgoid owos
Jey) )se33ns pue sarpnys
U1 JO JOqUINU B WO

BJep ()M JUISISUOO ST urpuyy
QAne3au sy, “sopraoid
SSOIOB PUNOJ 2I9M S)IOLAP
93pojmoury] "sq) Suowe
UOIOIPPE JNOQE PALLIFOUOD 10U
a1om ofdues siyy ur s1opraoid
IOAIMOY] ‘SAIPNIS IAI[IBD
QW0S 0} JSENU0D U] "NdD

ur Sururen jo 3oe| pue Wd)
QA0SR 0) SIALLIEq PAALdIId
‘INdD SPIemo) sapnje

pue jo 93pojmouy| Jo suLa)

ur sysioeutreyd pue sasinu
‘sueroisAyd jo sarpmys 1oyio
woIj S)NSAI YPIM JUI)SISUOD

AJre1ouad aIe synsar oy,

(%S) [PIOUID) AOIAIDG-LIL.
Sojewy pue (HOASY)
pue [endsop] [e1ousn)
(%56) SuBIOWA Sunisyoey
VN SueIIsAt pajels 10N SO s1eak $'9¢ SO1UD [BIIPAW OM],

'O Jo suoaSmg;

ared juoned

JIOOUBD YIM

suerdoisAyd 407

sueroisfyd g19¢

‘sosIu
8 pue
sistoeureyd
811

‘sueosAyd 88|

0} pue Suiquosaid
prordo spreamoy sopmyme

pue o3pajmouy JIay) AJen[eAd
0} ‘JNdD) Joj sorsad[eue

Jo asn [ewndo oy SurpreSor
SCIAL JO SOPMIE A SUIEXS O],

Suiquosard 3o

U0 199130 d[qissod s, dd.I oy
noqe suorutdo  sueroisAyd
101[0S 0] OS]y "2Ie)) dANRI[[ed
JO UOISIAIT D Ay 10]
JUOLUSSISSE SPAAU [BUONEINPD
ue se A D SpIemo) sapmie
pue a3pajmowy] uerdrsAyd

U0 ejep juaLnd 0‘::@0& oL

Ajorendordde

SHOJJO [BUONEONPD

QImnJ 1031€) 0] 10PIO UI

1SIXQ SIOUSIDIIP UM SeIR
Ajnuapt pue sq)) 1oj SuLied
ur paAjoAul Aj3oanip sxopiaoxd
Jo sod£y oomp qre Jo sopmme

pue 93papmouny| oy dAenjeaq

ueMIE],

potpow (0002)
[EUONORS-SSOI)  “[E 10 JoD)

elquImjoy
ysnug
‘(¥002)
“Ie 0
Aaamg JoySe[en

vsn
‘oY
-sdwey
MON
Jo g
(8661)

porow “Ie 3
[euonoas-ss01) - SroqualsIng

Surpuyy urepy

100ued JO odAT,

sueIsAy  Jo 939[[0D)
(%6'L0) ay) pue Koudgy
J[ewdy 120UR)) D Ay} ‘BIqUIN[OD)
suerorsAyd (%6'L9) SLIg JO AISIoATUN)
V/N  ®lqunjo) ysnug Pa1eIs 10N AN Pa1EIS 10N ) 18 218D dANRI[[Rd
*SQIpN)S TefIus
ur pasn saxreuuonsanb
JO MJIAJI B UO Paseq
QATENIU] UlRJ 100UR))
Q)e)S anysdwey moN
sesInu %9$ A} JO 22PIWWO))
‘systoewreyd oewoy juowrdojossy
‘suelo1sAy g ‘% AN PUE [0180SY
opduues yo odA1, SJUSUIOINSLAA oner xo§ oFe ueopy Sumos Aprg

az1s ojdureg

wie Apms

Anunoo
pue ‘reak

uSisop Apyg  (s) Joyny

J Canc Educ (2020) 35

(ponumuoo) ¢ d[qeL,

pringer

As



214-240

J Canc Educ (2020) 35

222

L/9 V/IN Ppaess 10N Pare)s 10N L
‘PP
Uey) 0S 210U “IdLLeq € St ured
30 podar-1opun 0} Aouopud)
Suaned pardazed sasmu
Q[IYM ‘SOSINU PIP UL 0S
a1ow ‘Jonuoo ured 0y 1oLIRq
® se sprordo oxe) 0) douejonja1
saned paareorad suelorsAyd
*08pa[mouy| Uuo sa100s
10y31Y poure)qo UONEINPd
JA POAISOAI PeY OYM SISINU
pue prem a1ed aAnered
A ul SunpoM SUBIDISAYJ

‘sprordo jo ASojooeumreyd J[ewdy
PUE S1091j2 9pIs %001
Surpre3ar o3pajmouy| payde| pue dfew
sdnoi3 yjoq ‘sesiu pip 10J %0
uey) A Jo 98pajmouy| Jonaq ‘sosInu
pey suerorsAyd ySnoyyy “a[eway sosInu IO
“pip suerorsAyd uery Ajren3or (87 = u) %58 10 S1B3K (6T ur sosmu pue suerisAyd
QI0W UONBIUAWNIOP sosInu ‘orew pue BAIOY] SSO10B Suowre D Surpredar BAI0Y]
PUE JUSLISSISSE pue (641 = u) %519 suerorsAyd (spendsoy apeand ¢ sosInu pue s1oLeq paAeoled pue poypew ‘#100)
L/9 ured pauniojiad sasmn V/N SueroIsAyJ Pajess JoN ‘UBIISAYJ 105 s1edk 7'ge  pueorqnd 9) syendsoy 1| suendisAyd ¢g¢  soonoeid ‘93pajmotn| AJen[eAd O],  [RUONDIS-SSOI) “Ie 10 oyf

(Tz100=d 35T =[29l/
TET=AS Y691 = X) sesinu
[endsoy uey (6,'1 =AS
‘1€°81 = X) 21008 ssauje1aqi|
10y31y Appueoyrusis pey

ose sesmu 2o1dsoy ‘sopmme
Suipresay (0000 = d
‘LL'€ = [€9]4) oeosqns
Surnpayos pue (10000 = d
‘T8¢ = [29]4) 2qeosqns
proido uo sasimu Jejdsoy
uey) 1oy Apuesyusis
Pa109s 0S| sasInu

201dsoH (10000 =4 ‘60°S = vsn
[19]7:LL€=dS '9L'0T=X) sosInu QRIS
sosinu ASojoduo Jejdsoy Tendsoy SuIy)9s JULIAIIP UI SosINU [enua)
A uey) 159) AFpajmouy| [810} 105 (Z€°6) eI sasinu Fa1 Jo sdno13 om) usamioq ynosg
o uo 1oy Apueoyrudis 'SOSINU (€ = ) Kaams (IDON) 0F pue sasmu [eDUL)) YINOS © Ul jiun £30j0ouo NdD moqe suondoorodsiur “0002)
Pa102s (L7'7=dS [endsoy pue QATRnIU] Uleg ‘pajers dordsoy sooidsoy [ pue syun Tendsoy PUE SOSSOU[EOM PUB popour “Te »

LIS ‘1L $T = X) sosimu 2o1dsof V/N  (0g= u)ooidso I1ooue)) eurjoIe)) YLUON 10U ST ] 10} ($S°01) Sy  ASojoouo yendsoy 3npe £ pue 001dsoy ;9 sySuons AFPI[MOUY AJHUAPI O],  [EUONIIS-SSOI) Ud[JOH

‘UBMIE], UI PAPAdU
ApuoSm ore sounueigord

uoneonpa JIsageue
QATIOR Je)) 15933ns Apms

SI JO S)[NSAI A ], JUSWISSISSE NdD
ured ajenbopeur pue D uemIe], reumdo 0y s1oLLIRq OY) JO
JO 93paymour| orenbapeur ur (HDS.L) rendsoyq suondoorad aoyy pudyardwod
Anunoo
Sur00s pue ‘reak
Airend) Surpury ure]A! 100ued JO odAT, opduues yo odA1, SJUSUIOINSLAA oner xo§ oFe ueopy Sumos Aprg az1s ojdureg wre Apmg uSisop Apyg  (s) Joyny

(ponumuoo) ¢ d[qeL,

pringer

Qs



223

214-240

J Canc Educ (2020) 35

S1up Jey) paadl[aq % 1°LL Pue
sisougoxd 1ood yim syuaned
03 uonduosaid sprordo payruun
woy) Jo 9,89 “ured 1oy

Jo sa3pn( 100d ore sjuoned
JeU]) PAARI[q SJUPMS JO

9 1°€g a1 aray ], “uonduosaid
.sprordo oyewumiSoy

YA GBIy ST uondIppe

JO Y[SLI 3y} paIapISuod

9,9'8S pue wojqoxd Jourur e (L s[ooyos
ured paIdPISU0d %,9" [ M -9] = u) BIQRIY [eo1paw ur winnoLLmo ured
‘d[qeieanun Jo) paIapIsuod sojeway 1pneg jo wopSury [euLIO] © 10§ paau o pue ‘ured eIqery
wa JO %9 ._.:NQ woiy pue Aw »SNCGDH A_M:QmO—A— sjuapnys I90UBd SpIEMO) dpmijje pue Ipneg
PAIRIINS SID) JO %0t > 1oy} sjuapm)s -1 =u) Aysioatun [eorpowt SJOI[oq ‘a3pajmouy Sjudpns poypewt “1102)
L/ PaARI[dq syuapuodsar oy Jo 94,6 V/N  [eo1pau 1edk yixIS Pa1eIs 10N SO[eIN  (%6°Ch) Stk €T Z1Zy-[Npqy Sury]  1edK XIS oY) GZ¢€  [EOIPAUL Jedk [BUL) ) SSASSE O, [BUOIIAS-SSOI) ‘oey
(8L°0-€00=1D
9%5$6 ‘91°0="40V)
(NdD) yuowoTeuewr
ured 100U SPIEMO)
SpMINE M PIJRIOOSSE
9q 0} punoy d19Mm (g19)
g ueidoryyy 0S| uey
1018215 JO owooul A[YHUOIA
uoueSeuew ured ajenbope
10] SIOLLIEQ PAYNUPI AU} dIoM
Arefes Surpnjour uoreAnOW
JO OB ‘UOISNJUOD d[01
‘PeOJI9AO JjI0M pue Juoned
‘Bururen Jumunuod jo yoe|
‘sasse[o ajenpeIs Jopun )
ur ured 0) PAYeAI $ISIN0D JO eidoryg jo €107 ‘erdonpg Ao
e sonderd gD 100d pey (%8L) Ao Tendeo ay) ‘eqeqy BQRqQY SIPPY UL JUdWIRD
(SASINU JO 9,6°69 A[Te[iuug (JdSYVIIN) $9 SIPPY Ul juduwjean 100UEd SULIRJJO suonmusul eidorpg
‘TNdD SpIemo) opryme ureq SuipeSay] Loamg J[ewoy 100uRd 9p1aoid ey pajodfas 18 NdD ‘+1020)
SA1ESOU B 9ABY SISINU SOpmIYy pue “(%T0) e} suOnMISUI edY Surpie3a1 sIoLLRq puB  SISINU poypow ‘essey]
L/9 A} JO ‘94" €S JIBY UL} U0\ V/N SOSINN a8pajmoury sesmN 81 9leIN s1eok 7 aeaud 4 pue orqnd | sosIu g Jo oonoeld ‘Opmipe oy SSASSe O], [EUONIIS-SSOI)  PUB BSSEY
‘Wd
Jo o8papmouy] Jye)s dyenbopeut
paress sdnoid y1oq Jo %649
‘[onuod ured poo3 0) JoLLIRq
Tenuajod 1s0331q puosas oty
SB 94,68/ UM JuddFeuRW
ured pue ured jo juotussosse
9jenbapeur paynuopr IO
Koy “osTy ‘Jonuos ured pooS ur S3Umes JUAUEIN-TOdULd
0} Joreq [enudjod 1s2331q TLS) ueqIn ur [01U0d
) se 10940 apis Suons 34l ured 0) s1oLLIEq PUE JNOqE
Suijonuod ur AnoLyIp 18y} Qrewdy SUI90U0D PaAIddIad AJnuopt BOIOY]
PAUIdUOD 9%9°(06 PAYHUPL sesImu (%8Th) sasInu pue 01 pue JNJD noqe sopmime potpow (£002)
sdnoi3 y10q 1ey) SMOYs JNsa1 Ay ], pue sueISAYJ L01 d[eN €210 Ul Sendsoy sueroisAyd (g pue soonorid SUBIOIUID SSASSB O], [PUONIIS-SSOI)  “[B 10 U0df
Anunoo
Sur00s pue ‘reak
Airend) Surpury ure]A! 100ued JO odAT, opduues yo odA1, SJUSUIOINSLAA oner xo§ oFe ueopy Sumos Aprg az1s ojdureg wre Apmg uSisop Apyg  (s) Joyny

(ponumuoo) ¢ d[qeL,

pringer

As



214-240

J Canc Educ (2020) 35

224

Pue (20'7) ((98°1) WSty
snoigijat,, pue (1¢'7)

(80°7) . wsierey,, (8€°7) auLn
(277 PoOS 0q 0} d11sop,, pue ‘ueLreA0 LTYS
‘(S > S2100S) SEAIE I} Ul ‘1oppe|q Sewdy
soprie poos pajedrpur sH) ‘1o)21n ‘Kaupry hEL S
PUB SJD) I0J S2I00S UOISUSWIP ‘ewroydwA] ameuuonsang) Jlew ‘s1 s1e0K (9/—81
Ay, A[Andadsal ‘640 F €0°€ ‘onearoued oFpoymonry] -oA1301E0 “a3uer)
PUB 60 F 96'C 21om ¢ 0} IOAT] IsEIq ured pue (LO€)  ‘%99'Ly 9TEL FLOOY sopmme
() wolj paSuer 2100 J[BOSqNS ‘[eunsojutonses (£9¢ = u) Lo, uem J[ewoy SIOAISaIRD SI0AIZoIE) 951 Suroudn[Jur SI0)0B] poew ’UIYD
104 oy y3nomyp s1oA1goreo ‘[eadeydosao SI0AIZ0IRD 1Ay} -Ig] -oIRUUONsang) ‘UreTS ‘s1eak (8881 eury) ‘Surfiog oy oY) 9sAJeue pue JudwFeURW [euonoas “(L107)
Pue sqD 10§ JNdD SpIemo} ‘[eaSuAreydoseu pue (¢9¢ = u) SsIoLIRg Jrew ‘o3uer) 7471 ur spendsoy £ jo pue syuaned ured 100UBD SPIEMO) --SS0I0 ‘Bueyg
LIL sopmIe JO 2100S AFeIOAR Y], ‘[e1o ‘Sun sjuaned 100ue)) JUSWSRURA UTe sjuoned  FEHS uened  juounedap A3o010ouo ay |, 100uBd 97/ sapmpe spudned jednsaAur of, aandusaq pue no|
‘prordo Jnoqe
Jo170p o5pajmouy pue sprordo
JO $1001J3 9pIs ‘uonoIppe
Snup ‘9oueId[0) JO MSLI 10]
1e9J oY) d1om D [ewndo o)
s1oLLIEq PoATaaIad juepodun
Jsouwr Ay, "aImny ay ut
N 10§ spioido asn 03 uado
A[Surqim ore Aot ‘sorsoSeue
Suiquosaxd ur apmyme aarssed
® pey sueroisAyd Auewt
ySnoyyy JNJD 0] uoneonpa
Jo 2ouonadxo () pue ‘sproido
Suiquosaid jo sousradxo
() ‘Nd Moqe smes
o3poymorny Jo uondoorad-yjos
(€) 100} JudISSISSL
ured [eonoeid Suisn
Jo Koy ysed (7) “Aeroads So[RWY 10§
Teorpaut (1) :910m Fpoymotny soroueuSIew suerorsAyd
pue apmmje SI10J00p pajodjje pue[3 proiky [e1ouad pue *$10300p JO aFpajmouy
JeY) S10J08] oY ], "sooudLadxd pue Jun| sueroteipoed puE 9pnynIe oty 109Je
Teuosiad pue sanjeroads XTATOD dULIdIN ‘SIST JeY) SI0JOR] [BA1 Y} INO puly
TI2U) Sk JURIOYJIP SeM Sne)s WOl ‘U009 -Sojoisaysoeue 0} pajuem os[y uonduosard
a8pajmou| pue apmiye Jo sealq ‘oLnsed ‘suoagins prordo jo a3pojmouy [ewmndo
90130p Y, "N INOqe Sne)s pue safe 10§ ‘51000p BAI0Y] T9Y) pue N JD 10 SoIsaF[eur BAI0Y]
93pojmoury jenbopeur pue soroueuSIew QuroIpow Inos ‘op-133u0akn) Jo oSesn oy spIeMO) ynos
ApmIne AR B pamoys [©10210[00 puE Aquuey pue ‘1S-3uekon apmpe  sueisAyd uealoy] poyjouwr “1102)
LIL suerorsAyd jo ojdwes o8re] v IOAI ‘Sun| ‘Oser)y  QUIOIPOW [BUIAUL PaleIS 10N %001 BN~ SIBOA 7'7 F6'6C  ‘onud)) 1ooue)) [euoneN  suenisAyd p0z1 Sunok ajen[eAd 0],  [BUONIIS-SSOI) e 30 Wy
100d Sem wWNNOLLING
[OIpAW Ay} Ul UOISn]oUL
ured pue aynr orurpo ured gD
JO sasned oY) uo a3paymou|
SIUAPNS |, "SASOP
J1so3[eue Jurseaoul Jo asned
) ST 100U $95€)S PAOULADE
uey) Joyer ‘douapuadop
Tedr3ojoyaAsd 10 9oueId[0}
Anunoo
Sur00s pue ‘reak
Airend) Surpury ure]A! 100ued JO odAT, opduues yo odA1, SJUSUIOINSLAA oner xo§ oFe ueopy Sumos Aprg az1s ojdureg wre Apmg uSisop Apyg  (s) Joyny

(ponumuoo) ¢ d[qeL,

pringer

Qs



225

214-240

J Canc Educ (2020) 35

J0 9%¢6 pue suerorsAyd
Ly ered Arewd Jo 9,68 ySnoyy
's1eak ¢ jsed
Yy 1040 paroxdwi pey NdD
SurpreSar o3 pajmouy Iy}
Jey) paAalaq orqnd [erousd
9661 3 JO (896 J0 8SS)
958G 18U} MOYS SYNSAI Y],
'sdD 10} (9001 JO £€8) %€8
01 (1001 JO 06L) %6L Woxy
ApysSiys Auo pasearout sq)
03 paquosaxd 9q ueo surydiow
Jey) paaISe oym spuopuodsar
Jo uontodoid oy ‘19AOMO}]
9661 Ul (9001 JO 669) %69
010661 UL (1001 J0 €97) %9T
woyj paseatout jarjar ured
10§ poqusaxd J1 ourydiour
0) pajoIppe Surooaq
Jo prexje jou a1om oym ojdoad
Jo uoniodoid ‘0661 ut (1001
JO ¥TL) 9%TL wim paredwod
‘100UED JO SaTe)S PAouLApE
Je juanboay st ured yew JySnoy
(9001 30 $+8) %¥8 ‘0661
ut (1001 30 06) %6 Wis
pareduiod ‘96| Ul 1ooued Jo
sage)s A[1ea Je axer st ured jeyy
WENOW (9001 JO 959) %S9
:paroxdur 100ued Jo 28100
oy ur ured Jo 90UALINOO0 AT}
L/9  JO ssouareme syuopuodsor oy,
‘IND SPIemO) sopnime
119y} 10J S2100S dFeIoAL
Siuaned oy ur soueLIRA
[£10) 9} JO 9" €T poure[dxo
S10}0B] 0M) 953U ], *25pamouy
ured syuened ayy pue NJD
SPIEMO]} SOPMIE  SIOAISAIRD
oy :uonenba uoIssaIfar
) OJUI PAIAIUD UM SIONOEJ
OML (TT'E) (66'7) S1042
9pIs,, pue (10°¢) (91°¢)
suenisAyd jo uonoensip,,
(LT°€) (87€) uotssorFord
ase3SIP,, “(€4°€) “(H°€)
uonoippe,, “(15°¢) (€L°¢)
(urd) papaou se soisa3[eue
Joasn, “(yL°¢) (€8°€)
QOURID[0),, (§'T < SI00S)
seare x1s ul sapme 1ood

VIN Pajels JON oewd, |

‘9661 Ut
(%LY) 9
-001/pLY
ﬂ:&
0661 ut
(BLY) 1
-001/0Lt
vouﬁm JION O_NE

QoueIL] Ul
paess JoN  uonejndod [erouen)

pue sONO
10} (%€10) S€>

9661 Ut (%07)
9001/10T pue
0661 U (%LT)

1001/891
‘sredk pH—g¢

sanreuuonsonb
paInnns
PUE ‘SIOMIIAINUL
Jeuoissajoid

£q skoams suoydaa,

9661
ur uoneindod
[e10ua3 900 |

PUE 0661
ur uonendod
[e1ouas 100

:uone[ndod

Te1ouad /00g

Suowe ured jo oousesard oty
suerorsAyd (g Jo sajewunsa  suerorsAyd ssasse o,

asn aurydiow pue
juowaSeuew ured 0) Joadsor
ynm uonendod youarg ayy
JO sopmye pue 93pajmouy

) JO UONNJOAD ) SSISSE O,

poypw (S661)
[BUOIO3S-SSOI)  “[B 19 ane]

poyjowt
paxIwu QoueLy
‘porpowt (6661)

[BUONOJS-8S01))  ““[B 19 dnIe]

Sur00s

Anend) Surpuyy urepy

100ued JO odAT,

opduues yo odA1, SJUSUIOINSLAA oner xo§

a3e ueon

Sumos Aprg

az1s ojdureg

wie Apms

Anunoo
pue ‘reak

uSisop Apyg  (s) Joyny

(ponumuoo) ¢ d[qeL,

pringer

As



214-240

J Canc Educ (2020) 35

226

UONOIPPE JO 18J ) UO S100S
10431y Apuedtjrusis papiod
-a1 ured podar 0y Loueysay

passardxa pey oym sI9AISored

asoy ], ‘yyuow jsed oy ur
ured j10da1 0) uonE)ISAY Y)Y
payiodoar (9,6 1) S19AIS01RD

08 oY) Jo [ "SIoAISared

J0 9001 Aq pasiopus a1om
SAQupDy 0] ULIRY 9SNED [[IM
ourorpow ured, pue Sumasdn
Aqrear st ourorpaw ured

woy uonednsuo)), ‘sioLeq

juoned

[eurpmIye om], "S1oAISared Aq (%€L) ay £q pasn proido jo Koenb
PIoy ASuons 0y Ajeropowr olewoy -Ope AU} 0) SIOLLIRq [BUIPN)
QI SUIdIUOD 3SAY) 1B} (%027) (%LY) -me jo diysuonerar oy suru
Suneorpur ‘(£9'7) uonorppe sad£y 1oypo Jew ‘s1 -I9)op 0} pue (sJIsoF[eUL 10}
PUe (96°7) 20ULIS0) (10°€E) SNOLIBA pue UOISIOA SoUIYD) -0AI130180 -sturwipe 0 pue ured poder 0
urd {(67°¢) $10959-0pIs “(99) [BO1AID (1d9) A10yuaAuy Aprurey Koueysoy] JOAISoIed A[Iuue) o}
“(z8'¢) uorssargord (%9) 1810 (%) ured Joug oy pue (881 sioLueq [eurpme jo drysuon
JSBISIP DIOM SII00S omsed (96) 08=u) pue ‘oneuuonsonb (%€S) FITEH) ~B[31 AU} SUIWLIAPP 01 SINdD
1SOUSIY Y YA SIOAISAIRD AT {(9%€1) SIOAIZaIED oyderdowoap Sewdy SIOAIZAIED uemIe], Jo SIOAIZAIRD 0] SIOLLIBQ SE QAIS JBY) J00URd
Aquuey oordsoy Suoure g 0) sea1q “(%91) pue (08 = u) € ‘uoj (LOg) uem (%LY) Aquuey (9, eare 1adre] ur sanuad Aquuey pue s syuened-ur sordsoy jo uemre],
0 woiy paSuer 21098 [LISqNS [£10210]09 syuonjed -] —aIreuuonsang) orew =€ F £9'65) [ESIpaW 0M] JO SHun sjuened areo SI0AIS01E AJTUie) asauemIe], potpow 0002
LIL 1O€ JO S F uedw A Y, “(9%¢€7) Sung 1D dARI[[R] sIoLLIRg Y, ‘syuoned sjuened  ared aanered Juoneduy aanered 091 £q pJoy sopmyIe QUIUEXD O], [RUON0AS-SS0I) “Te 10 ury
(157601 “4O) Is150[0du0
Jopjo ue Suieq pue (€0°'T-10°1
“JO) dewdy Suraq are
se ‘aurydiow jo uonduosord
juonbagur  suerdrsAyd
0} ApueoyIudis 9nqLyuod
(97°T=CI'T "YO) suuoy
uonduosaid jo sjurensuod ayy
pue (L0'7-96'0 “4O) uoturdo
orqnd ur oFewr 1ood €
sey durydiow jey) suondoorad
‘(P'T-11'1 4O dqeyrew
aIe sSnIp SANOYS JOY)O Jer)
suondaated (g z—¢1°1 ‘[I0]
oIkl SPPO) AOULID|O) JO YSLI
) Jnoqe suieouo)) durydiowr
aquosaid 03 apensoy (%0°L1)
0] UOSBAI UTBW 1191} S 1099 uero
opIs Jo Jedj payd sdnoid yog -1sAyd
INdD 10§ durydiow aquosaid aed douer]
0} Juejon|or Sureq podox Arewd sdDd ur pue donoeid umo 1oty
S)SIS0[0OUO [BIIPAW JO %S Sewdy 10§ (%0°L7) ur syuoned 100ued AQ PIAIOAI
pue suerorsAyd ared Arewrid pue pue sONO ared jo Apenb ayy pue INJD
JO %9L ‘INdD 0 Kipiqe sueosAyd (%€9¢) 101 (%€°9¢€) SIMITAIIIL ur Sururen J1ay) ‘soisagjeus
UMO JIO} THIM UOTJORJSIES ares Arewd s)sI3 St < 'sdDd Teuorssajoxd Suiquosard ur sonoerd
ssaxdxa s1s130[00uU0 [eIIpOI pue s)s130[09uQ -0[0ouo 10 (%0°S7) &q suoydoja], To) “190ued Yim sjuened douery
Anunoo
Sur00s pue ‘reak
Airend) Surpury ure]A! 100ued JO odAT, opduues yo odA1, SJUSUIOINSLAA oner xo§ oFe ueopy Sumos Aprg az1s ojdureg wre Apmg uSisop Apyg  (s) Joyny

(ponumuoo) ¢ d[qeL,

pringer

Qs



227

214-240

J Canc Educ (2020) 35

10 Sursnjuod apnjour sprordo
Sunyey Jo seouanbasuod
Jo Kpurea e noqe
SUIDOUOO JUBIYIUSIS pey
spuopuodsal Jo 95()G "yreap
nyured e o1p Arensn s
Wy3nowy 95/, ¢ pue ‘uorssargord
aseasIp ym ured jo josuo
AU PAJBIOOSSE 9,79 "JUSUILAL)
JO0UBD )M PIJRIOS!
ured Jnoqe sUIOUOD JO
SE 2I1ed SUDPas PIOAE PInom
Koy pajedipur 9,81 SeaIOUM
“9IBD [BIIPAUI JO AOUBPIOAL 0}
Pe3] PINOM J0) INOQE UIAUOD
112y peaide K[Suons 10
Ppaaide opdures oy Jo 956 o180
[eo1paw SUIeds WY et
PINOM 3SEISIP 31} JO T63) AT
100ULD PRy K21 JT 1By} PaoIde
A[3uons 10 poarSe way) Jo (%¢€h)
9G] 12oued (IM pasouSerp Jrew
192q J0U PeY oym sjuapuodsar “(9%LS)
Ly TLY oy wog jnsar 3y I, S[eWd g
*pajedIpaU-IopUN
Suroq se 95/ ] pue
uoneorpau Aenbape Suisn
Se payIssed a1om sjuaned
3591} JO 9,€8 ‘sHediounod
Pareonpa d1ow ‘1SUNOK
zot) pIp uelp 109 o
uo 10y31y Apueoyrusis paoos
SIOAISAIRO PAJEONpa-SS]
pue 19p]O ‘ypuow jsed
oY) Ul soIsag[eue SuLIASIUTU

paeIs 10N, orqnd Kej ynpy pajels 10N

-pe ur Kouejisay ou pey oym
asoy) uey) 21008 1O [#10)
) SE [[oM Se ‘90URId[0) pur
S1091J2-9PIS ‘UONDIPPE JO 1edJ
Surpnjour swey JoLLEq )
U0 $9109s JOYSIY Apueoyrudis
PapI093I SOISaF[eUR
Suuesiunupe ur Kouejsay
passardxa oym s1oAISaIEd
asor] [, ‘yyuowt ised oty

ur syuaned J1oy) 0 so1sad[eue
I0)SIUTWPE 0} PNy

pey Koy e pariodar (%0¢€)
SI10AIS01D A1) JO 47 "Koueysay
OU PRY OYM 3SOY) UBL]} JOLLIRq

SuoneoIpaw

1S3 [BUL JO SOUBPIOAR

pue juounean Surjeas ur Aejop

Surpnjour ‘s10j0e] Jo AJoLIRA

© UO SJOI[9q YNS JO S99

[qssod oy pue A J SpIemo)

ongnd sopmie s o1qnd oy Jnoqe
[e10U03 96}  UONBULIONUT 0A10A[qO opraoid o,

K10)810qRT YoIeasay

pajes 10N KoAING UISUOISIAN YL,

poyowr

paxiu

‘poypowt
[BUOT)IIS-SSOID)

VS ‘uis
~UODSIA
(s861)

“Te 10 UIAS

Sur00s

Airend) Surpury ure]A! 100ued JO odAT, opduues yo odA1, SJUSUIOINSLAA oner xo§

oFe ueopy Sumos Aprg az1s ojdureg wre Apmg

uSisop Apmyg

Anunoo
pue ‘reak
(s) Jogny

(ponumuoo) ¢ d[qeL,

pringer

As



214-240

J Canc Educ (2020) 35

228

LIL

L€

BuLivd j0u sas.nu 10f §8°CT
pup /9 SPM SJ7) L0f SuLipd
Sa8.NU A0f 24008 23PajMolLy
D101 Y[ SO YHm
YLOM JOU PIp OYM 2SOY] UDf)
2]qpa3pajmouy a.oul 2.4am
S0 YHM pa3y.iom poy oym
S28.NU JDY] PIIDIADL IIDISGNS
22.1f] 21} 10f S2.10S 23PIMOIY
‘sosinu asouedef
J0 9591 AJuO 9[Iym ‘sosinu
uepeue) Jo 9866 ‘ured
Jo a3pn[3saq st 1 :Ansudpur
ured Jo uoneuruLIAOJ
‘sosinu ysiuedg
JO sem 95,8/ AJUo ‘seardaym
‘epeue)) Ul 9,/ 6 o1om ‘ured
1] -dxo sem 114 :sprordo Jo
asop || 1sanbar 1d jo uoseayy
INdD 10} aurydiow pajosfes
oYM SasInu UedLIdUY
%€'99 pue uelpeue] jo
961 0} paredwod uedef jo
9%9°'19 pue uredg woiy sasmu
JO %T TS ATUO (s ‘edre sig)
ur suondoouoosiu peardsopim
:so1so3eue jo asn eudorddy
‘sosinu asouedef ur
%T 1S AJUO SEM D[IYM “%T"¢6
s asuodsar 1001109 15y 31y
oy pariodar sasINu UBIpRUR))
:sprordo Jo wonenIup
‘0L S sesinu ystueds
pue asaueder 9,6°0S JO
10YSIY USAD SeM 9 AT, "9%S
S& UOnoIppe JO POOYLI ot
papodar Anunods yoes woij
SAsINU JO 9(0§—0Z A[ySnoy
:UONOIPPE JO OUdPIOU]
-ured 1oy odar 1040 sJD
J0 95001-08 vey Surpuodsax
9%6°87 Y ‘uondeduoostur
J0 02130p ySIy APwonxo ue
panodar ueder woiy sasIMN
:ured Jo Suniodar-1oaQ
‘uedef ur sosmu

JO %61 AJUO SEM 9/ JOMO] pUE

986 uedg Ul sasinu woij
9, 1031y :ured Jo aous[eAdI]

‘uonoippe

PUR J0URIS[0} ‘PIJUILIOSIP

VIN g ur sasmyN

1dD
UISUOISIAN ) WOIJ
pajdepe sem AdAIns
(IdDON) daneniuy “BbL6
ured Iooue)) Sewdy
BUIjoIR]) YUON oYL “BE AN

(swak ¢/-1¢C
o3uer) s1eak 76

sSumos [eydsoy

V/N  SOSINN Patojsigoy ‘eur[oIe)) YHON oYL

uredg uj sammyag|
pey sasInu woiy
pue ‘ueder ur areo
aaner[jed ‘epeue)
ur sowurergord
ured ‘erensny
ur sowurexgoxd
ured ‘'vsn
A} UT SIS “UWIAYINOS
2 ‘UIISOMPIA
‘wIo)Se ‘WIS
ur sownrergord ureq

SOLHUNOD

Paress JoN PpajeIs JoN parels 10N

sasInu
Paosidal Oy ¢

's0qeoe]d Jo asn pue uondIppe
0} paje|al 33pa[mouy| pue
OINPayos Jursop ‘JuoteaI)
Jo uopentur O1so3[eur

prordo jo ao10yo parsojard
‘so1sa3[eUR 10] UONENSIUIIPE
Jo anor pauajaxd ‘ured 100ued
Jo 2ouoeaard ‘ured jo spodax
swaned noqe sapmie pue

SaLpUNOd
G woly sasInu
[euOTRUIAUT

[Naal 9Spa[mouy SoSINU SSAIPPE O,

vsn
.NGSOHQU
YHON
9661)
poyjowt “Ie 1
[BUOI}03S-SSOI) uaLg.O

vsn

oY) pue

‘uredg

‘ueder

‘epeue)

‘®

-lensny

(s661)

‘eI

poypewt pue
[euonoas-sso1)  ARPeDON

Sur00s

Anend)

Surpuyy urepy

100ued JO odAT,

opduues yo odA1, SJUSUIOINSLAA oner xo§ oFe ueopy Sumos Aprg

az1s ojdureg

wie Apms

Anunoo
pue ‘reak

uSisop Apyg  (s) Joyny

(ponumuoo) ¢ d[qeL,

pringer

Qs



229

214-240

pue 00[—0€ JO dBUEI & Yum
(11=as) €9 pue (91 =As)
7'19 219m uonsanb paramsue
A71991109 JO IOqUINU UBSW O]}
‘passasse suonsanb apmme

pue a5pajmowy] 4D (] Y WoL]

‘JNd Tedt3ojooeunreyd

preSar Aprenonaed ‘Apmys
SIY) UI PAJOU AI9M SOpMIIe
J00d pue s)oIyOp 23pajmou]
peaidsopipy 101813

10 95,6/ JO 2109s Furssed

© paurejqo syuedronted

as1nu J0 95,9'8g AUQ

‘05L°G9 SeM [[IDAO 21005
93eudorod ueaur ay jey)
Pa[BAARI SINSY "9%G"]T Sem
A Surpre3ar Koans sopme
pue 93pajmous| ) Uo 2109S
UBSW SASINU A, "%8'+6

0} ['Z[ woy Suisuer ‘%999
sem sosmu £30[00u0 10§

9)e1 osuodsar 1021109 dFeIdA. A,

‘suonesIpow
ured 0} $)09130 9pIS

SNOLIEA PUE UONDIPPE JNOqE
SUI29U09 urpnour ‘Jorjar ured
9A1YR 0} sjudwipaduit Jo
I9quINU & PAYNUIPI Sjudned
I JO 1203 9y jo uondoorad
1oy pue Jorjar ured

M UOTIBJSTIES JO [OAI] 1AL
“INd Jo 95poymouny syuoned
Se yons s10joej pue Suner
Aysuoyur ured U9omMIdq pUNO]
arom sdiysuonejar sanesou
JUBOYIUSIS "SUONEIIPAUL

ured Surye) noqe

SUISOUOD ONSI[eaIUN Pey pue
TND 2ATOQJJO Ul PIAJOAUL
sredround oy jo o3pamouny|
payjoe] spuoned Aueur jer

Pamoys Aprys SIY) Ul S)NSAI oY,

@00 >d T =Jp6s =X
SdD) 240Ul 40 U0 A40f

Buripd sas.anu Aq ualfo a.cour
parioda. Sv apnID [p.42q1]
V "7S°E SDM 23D.404D Y} 5D
A0f Bulind sas.anut 40f SPM N
spaor apmyy (10070 > d
619 — =1) sdD -of

(NegH)
[opou Jatfeq
peay jo siseq
o) UO pouSisop
amreuuonsanb
VIN SasIN urpe-j[os

100} (SV3IN)
ureq SurpreSoy
Koamg soprymy
V/IN sasIu A30[00U()  pue 93PIMOUY SISINN

uel] ‘ueyejs|
ur [epdsoy
[eUOLEONDS BIYEZ[Y

uel] ‘pzex ‘spun

ASof0ouo ‘Teydsoy

1ySnopeg pryeys

Tendsoy Suryoea)
1e Ajp1oe) A30]00UQ

Sromawely se (INGH)

[opow JA1[dq Yi[eay asn oy} uel|
m NdD SurIoouod sesmu (Z100)
JO sopmIjIe pue a3pajmouy poyrour ‘e
() INOQE UOHBULIOJUI UIR}qO O], [BUOKIIS -SSOI) 1Zeuyeys
WdD uel|
SurpreSar sesinu £30[0ouo0 (S100)
JO SopmIjIE pue 93papmoty| poyrowr ‘e

SOSINU I00ULD §G  JO [OAJ] QUI[ASEq SY) SUILLIDIOP O],  [BUOIIIS-SSOI)) Areuyeys

Jorjer ured aAnapOUI
puE 9ANO0IJd 0} SunNqLIU0d
$10)98] ‘soAndadsiod

Surpuyy urepy

danonpoidar
orew
‘[eunsojuronsesd
‘Sun| ‘woysAs
aAandnpoidar (Odd)
J[ewoy arreuuonsang)
‘o130]0etIRY ured juaned )
s83Iq Yoou/pesy sjuaned 100UBD)  JO UOISIOA PaljIpoOW v
100ued JO odAT, opduues yo odA1, SJUSUIOINSLAA

Sumos Aprg

siuened wox Aynuopr 0 epeuR))
pue juoweFeuew ured 10ued Apmis “(L661)
SpIEMO] SapmIIe pue Jo [BUONE[OLI0D ‘yong
o8pajmouyy  syudned dururexs of, oAnduosa  pue [[oppry
Anunoo
pue ‘reak

wre Apmg uSisop Apyg  (s) Joyny

J Canc Educ (2020) 35

(ponumuoo) ¢ d[qeL,

pringer

As



214-240

J Canc Educ (2020) 35

230

SABY ABMION UI 9180

10OUBD Ul SOSINN] (40" = d)
oedpom pue (100 = )
9SINOD JA|J PUL 100§

[£30) SYSIN U9aMm]dq punoy
QIOM SUONEIDOSSE JUBIIUSIS
*o1e0 190ueo Ul ured spremoy
sopmIIe poos pue d3paymot|
JO [0A9] Y31y AjoAne[ax

& Suneorput ‘(%g,) syuod

1€ SeMm 21008 €10} SYIIN

LIL UBOUI & PRy SOSINU ULISOMION

‘KjoAnoadsar

‘s1open3au /s1oewt Korjod
pue suerorsAyd 1oy Ajiqereae
prordo 0} sIoLLIEq 1S9)8AIT

3y a19m sproido Jo saSeypoys
arpouad pue sonunyoddo
Sururen jo yoe (5000 = d
‘0°SE =YO) 1ok ouo

uey) SSI UNPIM SutuTen pey
Suraey osoy) uey) SOpmIe
JA1IESDU 210U JARY 0)

Ajodjr] axom Suruten NdD pey
10AQU OUM sI0Je[nTor /sIoett
Korjod “(950°99) sopmime
oANE3aU PUE (%S 1L)
93pajmouy| ajenbapeur

Ppey os[e s1oje[n3a1/soxewt
Karod *(10070> d

‘0°€1 =¥0) 1oppY|

n—uamnoo\:ﬁ OHM 94} pasn
Suraey] 950 UBY) 9FPI[MOT]
SS9] AR 0) A[OYI] 2I0UI 2IOM
1oppe] dags-oa1) OHM Yk
MOUY| JOU PIP OYM SURIOISAYJ
‘sapme oAneSau pey 9,8°¢¢
pue a8pajmour| ayenbapeur

L9 pey 91729 ‘suerisAyd og jO

(91=as) TL8J0

21008 UBAW (1M KOBOIJJO-J[oS
0] paje[ar sem 21008

159yS1y oY) ‘spnusuod WGH
oy Suowry “yeary) paAdIad
pue s1dLeq paAdIad

10§ 1dooxa sponnsuoo
(A€H) [opowt Jataq

UI[EAY YHIM SOSINU JO dpMIne
puUE 93pajMouy| UsIMIdq
UONB[O1I0D J99IIP & Sem
10y, "A[oAndadsar ‘G6—G¢

(SVIIN) ured O
sosmu SurpreSoy Koang Jew
A3o0ouo SOpIMY pue ‘(7'86)
V/N ueISoMION a8pajmoury sesmN Jewo,|

(5°69)

8T

Jewdy

(%Y 0r)

61 dewt

‘s1oewt

Korjod

(Ly=u) (%STY)

s10je[ngor €6

-/SIoeur S[etudy

Korjod (%S'LS)

pue (617 =) 921 dew
V/N SUBIIISAYJ poIeIS JON  ‘SUBIIISAYJ

SurstnN
s1edk ¢t 190UBD) JOJ WNIO,  SISINU I00URD 7] ¢

Lo
s1oxewt Korjod s107e[n3a1
(T 60) -/s105EW
suepoisAyd Korjod pue
St 01 9¢ wor{  puefrey ur sfeydsoy 0o¢ suerdrsAyd 99z

[0AQ] 93pa[ MO pUE SI[qRLIBA
orydeISowop snoLeA UamIaq
uorneroosse Aue 210[dxa 0) pue
‘S9SINU I8 I90ULD Suowe KemIoN
INd pue ured o) sopmme porewt (8100)
pue oSpajmowy ASAINS O],  [RUONIIS-SSOI)  “[e 19 dulN

paIpns os[e a1om AJiqe[ieA.
prordo 0 sidLueg WD
10] spioido jo osn Furpregar pue[rey,
JAeY s10)e[NSa1/s1ew Ao1jod “(€102)
pue suerorsAyd sapmipe porpouwt “Te 10
pue 93pajMOU| oY) SSISSE O, [BUON0IS-SSOI)  Fuemesug

Sur00s

Anend) Surpuyy urepy

100ued JO odAT, opduues yo odA1, SJUSUIOINSLAA oner xo§

oFe ueopy Sumos Aprg az1s ojdureg

Anunoo
pue ‘reak
wre Apmg uSisop Apyg  (s) Joyny

(ponumuoo) ¢ d[qeL,

pringer

Qs



231

214-240

J Canc Educ (2020) 35

Auo ‘yurod awm dn-mofjog oy
Je ‘2oueI0[o) prordo Surpredoy
‘surydiow 0} uONdIPpE Jo NSL
) SPIEMO) OpMIINE dANESU
B pue a5paymouy| Jo yor| &
L/ PIMOYS JJuIs JO 94T “dulaseq 1y
‘qyuow | uer exow 10f ured
pey (%8%) syuoned 100ues Jo
JIeY 20 JSowe Jey) pajewnsd
SUBIOISAT]J "SSIU[[T J1o1])
Surmp jurod swos je ured pey
Jean Aoy syuaned 1ooued oy
JO 906 1s83] 1& YRy JySnoty
(9L9) a1duwes oy Jo IS0
‘ured 10§ Juounean oyenbope
aA12921 sjudned jsowr
Jeys JySnoy) 9 ¢ | ysSnoye
‘PalBIIPAW-IopUN d1e
ured s syuoned jo Auofeur
a1 yey JySnoy) syuspuodsar
oY1 JO %98 ‘(498 = U) sapelg
panun ay) ur ured 100ued 10§
L/L  So1saF[eue Jo asn Ay FuruIdouo))
‘INdD Jo eBpajmouy
s JoAIS018) Sutsearour
Jo doueyodun ayy Sunzoddns
‘INdD 01 SISLLIBQ JOMI)
Apueoyugis pey a3pajmotny
TN 19YSTY M SIOAISOIED
JeU) POMOYS S)NSY
(L€'1) doueId|0) pue (87°7)
uossargoid oseasip Jueow
ured yeqy jorjaq oy “(5€°7)
uonoIppe Jo sieaj ‘(14'7)
$)09J30 apIs pajefar prordo
Noqe dI9M UIDUO0D quHNQHm
Jo seale 9y ], JuowoaIse
Suons Suraey payrodar
91 01 dn pue ‘sorsoeue
Sursn pue ured Sunzodox
0} SIOLLIEQ QI0M SUIOU0D
QUL "TH'C Pue 0’1 Udam2q
SUIAOUOD JO JUAWAITL dWOS
Surssaxdxa s10A130180 JO OF
L/L  9Y}JO O[BISQNS YOS JOJ UL O[],
‘ured ssaxdxo syuoned
MOY 0) SOpN)INE SOSINU pue
A3ojooewreyd o) pregar yium
1sa1eaI3 oy st JuswoAodwl
10§ Tenuajod oy, "o3pajmouy
ured poo3 AjoAne[ar

(6L = u) sosmu
pue (zz=u)
SURIOISAYJ

(sysiderayy

uoneIper

pue suoo3ms

‘sysiSojoyewory

‘s)s130[00U0)

areo juaned
M SUBIISAYJ

V/N  SIoAISared ATeuwii]

(%8L) 6L
LU
pue
(%T0)
pajels JoN 7T 9N

aneuuonsanb

ured 100ued URIOISAY] PAjeIs JON

ameuuonsang)
ured Aqure
o) ‘aTreuuonsang) D¥'LY

s1oLLRg Y], Sewd,|

wed) a1eo dAner[jed
sIBdA ¢ [endsoy ‘pun [ed13ms v

(000d)
dnoin £3oj0ouQ
pareIs 10N 2Anesadoo)) wisjseq Sy

‘(s1eak 79'p 1 100UBd

‘as) sieok 66y syuened aredowoH

JjeIs [edrpaw
pue Suisinu [

wed) Dd [endsoH paysijqesa
Ajmau e s Sunpom

10k puUE 210J2q ‘J1un [edISIns
& Ul SUDHOM Jje)s [esIpow
pue Suisinu jo sopmnye

suerorsAyd £q pasn Sureq

[onuod ured Jo spoyjow Yy

QUILLLIIOP 0) PUE SUOHMNSUL

paeljige-HOOT ut

Suronoeid suerrsAyd Suoure

TNdD Mmoqe a3papmoty|

suerorsAyd /68

QIBIIWIOY
SUIA10021 SJ)) JO SIOAISOIED
Aquuey Arewd jo opdures

® ur soIsoS[eue Sursn pue
ured untodar Jnoqe SUIOU0D

S10AISIED QUIUEX? PUE dFpaymouny|

Arewnd 9 juswdSeuew ured suruuelep of,

pue a3pajmouy| ) SSAsse 0,

JO JUNOLE J) SUILLINIP O,

NP
-ue00g
porpawt (1002)

[UONOAS-SSOID)  “[& 10 S[[OA

vsn
(€661)
poyjowt “Ie 1

[euond3s-ssoL) UUd0Y UOA

vsn

ay ‘u

-EBIYOIN

poyow ‘nondq

[euono9s (£002)

--$S0I0 “e R
aanduosaq PpueIo[[eA

Sur00s
Anend) Surpuyy urepy

opduues yo odA1,

SJUAUIDINSBIJA oner xo§

o8 uBd Sumes Apms

az1s ojdureg

wie Apms

Anunoo
pue ‘reak
uSisop Apyg  (s) Joyny

(ponumuoo) ¢ d[qeL,

pringer

As



214-240

J Canc Educ (2020) 35

232

A30100U0 JO 9,8'8 ATUO

‘[00) Suues Ay Sursn Yoreasar
Jo1[Ied yym paredwo))

*(9181 JoMSUR 1091100

%1F'SE) 18°ET sem st
palomsue A[1o21109 10§ 21098
BRI O} ‘pouTuEXa suonsanb
ured 6€ 941 J0 IO "OHM

Q) Aq PApUSWIIOAI A[OPIM
SLYdIYM D noqe sopmme
pue o3pajmouy JuaroLynsul
QA®Y sasInu A30]00U0

L/L usDENL eyl pamoys sSurpuly Sy,

(%0°9p) s3np

1910 19935 0} saoudxdfaId
Teuosiod  suerdrsAyd

(€) pue (%L "8) uonoippe
protdo Jo xed (7) (%T'LS)
Sururen pue o5poymotny
[euorssajoid Jo ey (1) :210m
ured 100ue0 10§ Surydiowr

Jo asn Jeorur]o peardsopim

0} syuoupadut pajo sary)
doy oy (1000> d'vL ="
OL'TFETSBYTF I€6)
Sururen

PaA1dsal uraey jou paptodar
oym suerdisAyd oy pareduwos
98pajmou] d1seq Jo 1008
ueow JOY3Iy Apuesyrudis

© pojensuowap asn nip

puE JNJD Ul SUTUTET) POATOIAT

1/9  Suiaey papodor oym sueroIsAyg

"(98€) 10URD PdUBAPE JO
ed e skempe sem ured oAarjoq
0} pareadde jyers yo uontodord

ySiy Apuey e ‘durjoseq 1y
"aur]aseq Je a3pajmouy| Jo yoe|
B PIJRNSUOWdP OYM 9,96 )
uo JuotaAoxdwr jueoyIusis

© sem sty ‘dn-mofjoj 1e
uorssaidop Aroyendsar Jo ysu
) INOQe 3FPI[MOu] PYoR|
1S JeIs [[e JO 9T ysnogy
"aUI 1OAO ATIOQYJAUI SUIBO]
sprordo asneoaq papasu a1om
sprordo Jo sasop paseaiout

T8y PaAdL[dQ [[us (Suaseq

18 950§ YA paredurod) gt ¢
‘dn-mofoy 1y "oSpoymorny
JO 3or[ B SUNRNSUOWap %t |

(QISVIIN)
ured Surpre3oy

KoAIng sapmmy
pue a3pajmouy|

PaEIS 10N

Aoy,
“IZ] ur pajeso|
srendsoy AIsIoArun omy
SIRIA ()¢ ur syun sosInu
PajeIs JoN 0} [z wol] A3ojojewdey 29430[00UQ) A3ojoouo g9

pajels 10N Ppajels 10N ety ur spendsoy 4 suendisAyd 107

NdD Surpredar
sosmu A30[0ou0 Yspyn, jo
sapmme pue d3pajmowy ay)

INOQE UOHBULIOJUI QUILUEXD O],

“eury) ur oonoerd [esruro

ur 9sn surydiow apaduur jeyy
s10308] oy} pue asn durydiour

1o a3papmony] uerorsAyd
JO 92I39p A UMD 0],

porow
[BUONOAS-SSOI))

Koang

Aoyang,

(8002
“Ie 19
WLIP[IA

eurgy

(0102)

“Ie 19
unfuex

Sur00s

Anend) Surpuyy urepy

SJUAUIDINSBIJA

oner xo§ oFe ueopy Sumos Aprg az1s ojdureg

wie Apms

uSisop Apmyg

Anunoo
pue ‘reak

(s) Joyny

(ponumuoo) ¢ d[qeL,

pringer

Qs



233

214-240

J Canc Educ (2020) 35

WNdD

suerorsAyd o) s1aLeq pajo
Apuonbaiy jsowr 2211} o) 219M.
(%¥'19) INd JO 95paymowy
JJeis orenbopeur pue ‘(9,7°79)
sproido aye) 0} douEON|AI
swoned (%0°€9) INd pue
ured jo juowssasse oyenbapeuy
‘N 10J 33pajmouy

popaau Apuadm arom

ured Jo A110A0s pue osnes
AU} JO JUSWISSISSE PuB [0NU0d
ured Jood yim syuaned

ur uoneny asop proido jerp
pareorpur sueiorsAyd Jo %0

uey) 2I0JA “sisiojoyoAsd (%9+S
s 1oypago) ured 1o0ued ‘g =u)
Syuened pajean A[[euorsesd0 (s)s1Sojoreurory ey BUIYD Ul JUSWFRURW jutie]
10 IOADU 956G pue ‘SISTUIOIIT (%tsy ured 105uEd JO 9Fpaymouy| pue (S100)
‘Ajorer ured  syuoned passasse ‘5)s150]09U0) ‘TIg=u) BUIYD ‘spremo) sapmme ‘eonoeld poyew “Ie jo
LY sueroisAyd Jo 9,9'z¢ Moqy V/IN sueto1sAyg pareIs 0N SN stk GE—GE> UT SANI[IOR] [BIIPSW | [ sueoisAyd o0g  juarmo  sueroisAyd a)en[eAd O],  [BUONIIS-SSOI) Sueyz

‘ured 1101 310da1-190 syuoned
Q10U JBY) PAASI[Aq AJoaLIodur
(%1°L6) sosmu Jsoly “syuaned
Ul Inod0 [[IM UONDIPpE 1By}
AA2112q A[SNOJUOLID %7 16
pue ‘uonarppe dojaaap [[im
Jorjar ured ey sprordo aA1e001
oym syuaned Jo 95 uey ssof
ey AJnuapl A)oa1100 sasinu

Anunoo
Sur00s pue ‘reak
Airend) Surpury ure]A! 100ued JO odAT, opduues yo odA1, SJUSUIOINSLAA oner xo§ oFe ueopy Sumos Aprg az1s ojdureg wre Apmg uSisop Apyg  (s) Joyny

(ponumuoo) ¢ d[qeL,

pringer

As



234

J Canc Educ (2020) 35:214-240

and American nurses were more likely to use morphine
for CPM than nurses in Japan or Spain. For example,
71.5% of Canadian nurses and 66.3% of nurses from
America reported using morphine for managing cancer
pain, compared with 61.6% of Japanese nurses and
51.2% of nurses from Spain [59]. The results also re-
vealed that there was a degree of misunderstanding re-
garding opioid addiction by nurses between countries.
For instance, the majority of nurses who answered the
relevant questions correctly were from Canada and the
USA (51.3% and 43.4%), respectively, whereas, only
14% of Spanish nurses and 17.2% of Japanese nurses
responded correctly [59]. Another interesting observation
to emerge from the results was that there were geograph-
ical variations within countries, for example, the nurses
who worked in the central region of Italy had lowest score
of pain knowledge (47.9%; M =18; n=66) compared
with those in the north (57.2%; M =21; n=149) and in
the south of Italy (56.9%; M =23;n=72) (p<0.001) [11].

Family Caregivers’ Knowledge and Attitudes Towards
CPM

A study revealed that caregivers’ attitudes towards CPM
and the patients’ pain knowledge explained 23.2% of the
total variance in the patients’ average scores for their atti-
tudes towards CPM when entered into a regression equa-
tion [57]. This indicates that patients’ attitudes towards
CPM were influenced by their caregivers’ attitudes and
the patient’s pain knowledge [57]. The results from a study
conducted in Taiwan indicated that family caregivers held
some moderate to strong concerns towards CPM. These
concerns were shown through the Barriers Questionnaire-
Taiwan (BQT) survey (ranged 0-5) as follows: disease
progression (3.82), side effects (3.29), given as needed
(p.r.n) (3.01), tolerance (2.96) and addiction (2.67) [55].
The results also showed some family caregivers reporting
their hesitation to administer opioids and to report pain to
their patients during the preceding month, because care-
givers believed that opioids would cause constipation and
harm to patients’ kidneys [55]. Surprisingly, there were
also similar concerns towards CPM by caregivers in
China, where these concerns were shown as higher or low-
er in some dimensions; tolerance (3.74), given as needed
(p.r.n) (3.51), addiction (3.43), disease progression (3.27)
and side effects (3.22) [57]. However, these concerns were
lower in the USA, indicating that caregivers in the USA
might have a good level of knowledge and positive atti-
tudes towards CPM compared with caregivers in Taiwan
and China. For example, the areas of concern for care-
givers in the USA were about opioid-related side effects
(2.41), fears of addiction (2.35), disease progression
(2.28) and tolerance (1.37) [95].

@ Springer

General Public's Knowledge and Attitudes Towards
CPM

The results from 472 general public respondents in the USA
who had not been diagnosed with cancer showed that 18%
indicated they would avoid seeking care because of concerns
about pain associated with cancer treatment. Fifteen percent of
the sample agreed or strongly agreed if they had cancer their
fear of the disease would make them seek medical care,
whereas 9% of them agreed or strongly agreed their concern
about cancer pain would lead to avoidance of medical care
[51]. The most common key concern among the general pub-
lic in the USA that would affect them if they had cancer was
the “potential for upset to their family”, followed by concern
about the “possibility of dying of cancer”. Nearly 50% report-
ed a significant concern about pain resulting from both the
cancer and the process of its management [51]. The study also
reported that 62% of the general public believed that pain is
usually associated with disease progression, 57% thought that
cancer patients usually die with a painful death and 50% had
significant concerns about opioid side effects including con-
fusion or disorientation, tolerance and opioid addiction [51].

Discussion

We aimed to systematically review research on the nature and
impact of attitudes and knowledge towards CPM. Overall, the
results of this review show that a majority of included studies
indicated similar attitudinal barriers to effective CPM shared
across patients, caregivers, professionals and the public. The
barriers most commonly cited by professionals [11, 22, 28, 44,
48, 59, 98, 100], patients and their caregivers [20, 55, 57, 95]
and the general public [51] were the fear of poor tolerance,
side effects of opioids and drug addiction. However, the most
common barriers cited by professionals were contrary to other
similar studies, which have suggested that the most important
barriers were poor assessment of pain and its management,
patient reluctance to take opioids and inadequate staff knowl-
edge of CPM [14, 22,27, 32, 34, 44, 45, 104]. Furthermore, a
previous systematic review by Jacobsen et al. [42] showed
that physicians from countries, such as some states in the
USA, Australia and Denmark were more often prescribing
strong opioids in efficient doses, as they were less concerned
about opioid addiction [42]. Nonetheless, their general find-
ings were that physicians consistently reported being con-
cerned about high doses of opioid and the fear of side effects,
and these fears were common reasons for reluctance to pre-
scribe adequate amounts of opioids for managing cancer pain
[42]. It can thus be suggested that people from different coun-
tries have different attitudes and knowledge towards CPM.
One interesting finding was that the results from the major-
ity of studies with cancer patients showed low mean scores on
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patient’s knowledge and attitudes towards CPM [19, 20, 57,
77]. This result may be explained by the fact that many pa-
tients could be reluctant to report their pain to professionals
because they have a mistaken belief regarding opioid medica-
tion [68]. This finding was also reported by a systematic ex-
ploratory review by Jacobsen et al. [43]. Another important
finding was that negative attitudes towards morphine were
shown by Turkish patients as they continued rejecting mor-
phine for their cancer pain after sessions about opioids were
given. The reasons for that were due to fear of addiction,
religious reasons and cultural prohibitions [20, 58].
Silbermann and Hassan [88] stated that patients’ response to
cancer can differ based on the patients’ beliefs and culture. It
has been argued that many patients and their family caregivers
viewed opioid medications as a path to death; accordingly,
opioid analgesics became their last choice [87]. Despite pain
being considered an individual experience, many patients are
influenced by their culture, mainly when they are interpreting
their pain or accepting the medication of CPM [5, 23, 65].
Therefore, understanding patients’ culture and beliefs can pro-
vide the professional with a consideration into how cancer is
viewed by the patient [88]. However, professionals can also be
influenced by their culture, as it has been reported that cultural
beliefs among professionals were one of the most obviously
identified barriers towards CPM [80].

Another interesting outcome was that several studies
showed physicians had a better level of attitudes and knowl-
edge towards CPM than nurses [22, 32, 44, 45]. There was
also a difference between oncologists and surgeons regarding
their level of knowledge about cancer pain and its manage-
ment [33]. It seems possible that these results are due to work
experience and training in CPM, as many studies have shown
that working with cancer patients’ care and receiving training
in CPM can improve professionals’ knowledge and attitudes
towards CPM [29, 38, 40, 44, 50, 67, 94, 100].

Most notably, there was a variation between nurses from
different countries regarding the level of knowledge and atti-
tudes towards CPM [59]. As could be expected, the variation
in knowledge about CPM among those nurses could indicate
that morphine is under-prescribed. This view was supported
by a systematic review by Oldenmenger et al. [68] who re-
ported that the rates of adherence to opioids for CPM varied
from 20 to 95%, with the majority of cancer patients taking
their treatments only as needed.

The results also showed that some oncology nurses had an
incorrect self-evaluation about their knowledge in CPM [11,
102]. This finding is consistent with that of Omran et al. [70]
who also found that Jordanian oncology and non-oncology
nurses have a low level of knowledge about CPM. In contrast
to earlier findings, several studies indicated that the oncology
nurses and doctors achieved higher scores on the knowledge
and attitudes surveys (KAS) compared with general nurses
and physicians [33, 44, 50, 84, 94]. These positive results

could be due to the work experience of professionals in cancer
pain settings, as this was reported by McCaffery and Ferrell
[59] who stated that nursing staff from countries such as
Canada and the USA, which have the longest experience of
palliative care units, showed a better level of attitudes and
knowledge about CPM than nurses from countries (Japan
and Spain) that had palliative care services more recently.

However, it seems that direct experience in oncology units
without education and training is not enough to increase pro-
fessionals’ knowledge about CPM. This view was supported
by Bernardi et al. [11] who reported that the years of experi-
ence of cancer nurses were not related to pain knowledge
scores (p=0.2). It is possible therefore that education in
CPM is the key issue for improving the professionals’ level
of knowledge and attitudes towards CPM. A number of au-
thors have considered the effects of educational interventions
on professionals’ attitudes and knowledge towards CPM [4, 6,
9, 12, 49, 70, 71]. According to previous systematic reviews
of educational interventions aimed to improve CPM in differ-
ent settings, a significant effect was shown on pain scores,
however, the quality of opioid prescription and interference
from pain in daily activities was not affected by the majority of
interventions [4, 6, 8, 69].

As could be expected, lack of professional education and
training in CPM could be one of the most important key bar-
riers for physicians and nurses [34, 39]. Furthermore, this was
reported as the highest physician barrier to morphine usage in
clinical practice [100]. Another argument was that profes-
sionals with cancer patients’ care need professional teaching
regarding CPM, which could aid patients in reporting pain and
in effectively using the opioids that are prescribed to them [39,
97]. It is also well documented that there is less than optimal
pain management for patients with cancer as a result of a lack
of professional healthcare education about CPM [18, 60].
Numerous studies have showed that professionals who had
experience in palliative care units, receiving training and high
level of education in CPM obtained higher scores on the
knowledge of cancer pain and its management [45, 49, 70,
71, 94, 100].

Several studies have shown that caregivers had low level of
knowledge and attitudes towards CPM [55, 57, 95]. These
negative attitudes and inadequate knowledge by caregivers
towards opioids could result in attitudinal barriers towards
effective CPM [30, 54, 55]. Therefore, it has been argued that
it is important to increase caregivers’ ability to participate in
CPM and enable them to assess pain and to help their patients
take adequate doses of opioids [101]. The correlation between
caregivers’ attitudes and their patients’ pain knowledge to-
wards CPM is interesting because patients’ attitudes towards
CPM were influenced by their caregivers’ attitudes and the
patient’s pain knowledge [57]. Therefore, caregivers should
have general awareness and adequate level of knowledge
about CPM. It has been argued that caregivers with higher
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pain management knowledge had significantly fewer barriers
to CPM [95].

Results from a study on the general public showed that
many people were concern about disease progression and be-
lieved that pain was usually associated with this concern.
However, some of the public had significant concerns about
opioids side effects, tolerance and addiction [51]. Surprisingly,
only two studies were found on the general public’s attitudes
and knowledge towards CPM and both of articles were pub-
lished before 2000, consequently updated studies about this
area are needed.

Overall, the results of this review have found some evi-
dence that there are negative attitudes and lack of knowledge
towards CPM among the four groups included in this review.
These findings are consistent with those of recent studies and
systematic reviews [12, 13, 20, 26, 37, 79, 80, 96]. Thus, it can
be argued that due to these negative attitudes and lack of
knowledge towards CPM, the management of cancer pain
remains a major problem worldwide, especially in countries
within Europe, Africa and Asia [13, 26, 52, 75, 76, 81, 92].
These could be due to lack of education and training about
CPM among professionals and lack of general awareness and
adequate level of knowledge about CPM among patients,
caregivers and the public, as these were stated in all of the
included studies. Therefore, healthcare professionals
expressed a desire for additional education and training on
CPM. A recent systematic review indicated that educational
programmes on CPM, including CPM topics in nursing cur-
ricula, and training programmes on CPM are the most impor-
tant factors for enhancing nurses’ knowledge and attitudes
towards CPM [12]. It has also been argued that nurses who
had received educational programmes on CPM reported sig-
nificantly higher mean of scores on knowledge about CPM
than those who did not have pain education (M =22 versus
M=20;p=0.02) [11].

Furthermore, patients, caregivers and the public need gener-
al awareness and adequate level of knowledge about CPM. A
systematic review reported that providing educational sessions
on CPM can improve caregivers’ knowledge and reduce their
attitudinal barriers towards CPM [62]. Regarding the general
public’s views, it is expected and inevitable that the general
public will know very little about CPM unless they have cancer
or someone close to them does. Thus, general awareness and
adequate level of knowledge about CPM are needed.

Limitations

As only studies published in English were considered within
the inclusion criteria, as well as just published studies, it is
possible that there are studies that have been published in
other languages, also unpublished articles that could have
been included in this review. Other limitations could be that
even though all included studies used the same design (cross-

@ Springer

sectional design), the questionnaires that were used to conduct
surveys in this particular area were different and some studies
did not state which questionnaire was used or failed to provide
information regarding the validity of the tools. Therefore, it
was difficult to directly compare studies and the reliability of
these included studies in this review could be compromised
[74, 90]. In the quality analysis, 15 of the 36 included studies
were judged to be only fair quality (see Appendix 3). The
reason for a fair quality score instead of a good quality score
is that these articles had some methodological limitations.
However, almost two-thirds of the included studies, 25 out
of the 36 (69.44%), were rated as of good quality. Included
studies were from high and low income countries and thus
different healthcare systems and cultural beliefs across people
form these countries could have affected their attitudes and
knowledge towards CPM. Moreover, the possibility of bias
could have happened during the reporting of outcomes.

Implications for Clinical Practice

Healthcare professionals should follow specific guidelines for
CPM, which have been established by WHO [91] and NICE
[10, 66]. Moreover, knowledge and attitudes of professionals
need to be improved by intensive training on opioids and
educational interventions about cancer pain and its manage-
ment in order to have effective CPM. Likewise, patients, care-
givers and the public will need different approaches to im-
prove general awareness and obtain an adequate level of
knowledge about CPM.

Implications for Research

All studies included in this review were quantitative studies.
More in-depth understanding of the conceptions and attitudes
towards CPM can be provided by qualitative studies [93].
Additionally, qualitative methods could help to identify the
factors which can influence the professionals, cancer patients,
caregivers and the general public’s attitudes and knowledge
towards CPM [93]. Furthermore, more updated studies within
CPM are needed to generate more contemporary data in this
area.

Conclusions

This systematic review confirms that there are still barriers to
effective CPM by professionals, patients, caregivers and the
general publics’ lack of knowledge and/or poor attitudes to-
wards CPM, which might result in unalleviated cancer pain.
More detailed understanding of how these attitudes arise with-
in different contexts and tailoring educational initiatives to
address these are likely to have most impact on improving
CPM.
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