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Abstract

Purpose To identify published literature regarding cancer survivorship education programs for primary care providers (PCPs)
and assess their outcomes.

Methods PubMed, Embase, and CINAHL databases were searched between January 2005 and September 2020. The Quality of
Cancer Survivorship Care Framework and Kirkpatrick’s 4-level evaluation model were used to summarize program content and
outcomes, respectively. Data extraction and critical appraisal were conducted by two authors.

Results Twenty-one studies were included, describing self-directed online courses (n=4), presentations (n=2), workshops and
training sessions (n=6), placement programs (n=3), a live webinar, a fellowship program, a referral program, a survivorship
conference, a dual in-person workshop and webinar, and an in-person seminar and online webinar series. Eight studies described
the use of a learner framework or theory to guide program development. All 21 programs were generally beneficial to PCP
learners (e.g., increased confidence, knowledge, behavior change); however, methodological bias suggests caution in accepting
claims. Three studies reported positive outcomes at the patient level (i.e., satisfaction with care) and organizational level (i.e.,
increased screening referrals, changes to institution practice standards).

Conclusions A range of cancer survivorship PCP education programs exist. Evidence for clinical effectiveness was rarely
reported. Future educational programs should be tailored to PCPs, utilize an evidence-based survivorship framework, and
evaluate patient- and system-level outcomes.

Implications for Cancer Survivors PCPs have an important role in addressing the diverse health care needs of cancer survivors.
Improving the content, approach, and evaluation of PCP-focused cancer survivorship education programs could have a positive
impact on health outcomes among cancer survivors.
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Background

Advances in early detection, diagnostics, and treatment have
resulted in an increase in cancer survivors living with and
beyond cancer. As of 2018, there were approximately 43.8
million cancer survivors worldwide [1], a number that is
projected to grow substantially over the next 15 years [2]. In
addition to the risk of subsequent primary cancer and cancer
recurrence, many cancer survivors will experience late and
long-term side effects as a result of their cancer and treatment,
along with new and pre-existing comorbidities [3]. As global
cancer survival rates continue to improve, the need to address
the range of physical, psychological, and psychosocial needs
of survivors through continuous follow-up support is para-
mount. The challenges of addressing the long-term health care
needs of an increasing number of cancer survivors, along with
the projected shortage and pressure on the specialist oncology
workforce [4—6], have led to a call for primary care providers
(PCPs) to move beyond the traditional focus on cancer pre-
vention and early detection [7], to the provision of post-
treatment follow-up survivorship care [7—12].

The benefits of integrating primary care into cancer survi-
vorship follow-up care are well established, resulting in en-
hanced continuity and satisfaction of care [13, 14], as well as
improved or similar physical and psychosocial well-being of
cancer survivors [15-18]. Despite the clear importance of the
primary care team in survivorship care, limited data on the
engagement of PCPs in survivorship care exist. Moreover,
several studies have demonstrated a need for quality cancer
survivorship education within the primary care workforce,
with PCPs often reporting a lack of appropriate knowledge
[19-21], training [22, 23], and confidence [19, 20, 24-26] in
providing adequate cancer survivorship support. Additionally,
there is a critical need for cancer survivorship curricula, rele-
vant to the primary care provider role, to be formally integrat-
ed into primary care residency training (e.g., internal/general
medicine) as deficiencies in existing programs and syllabuses
(e.g., self-reported unpreparedness for practice in cancer sur-
vivorship, low levels of survivorship training or education)
have been widely reported in literature [27-30]. Despite sev-
eral calls to action [7, 9], a recent cross-sectional study [27]
identified that among 249 family medicine programs in the
USA, only 9.2% reported having a cancer survivorship cur-
riculum or program.

Primary care providers are well placed to deliver quality
patient-centered survivorship follow-up care; and thus, com-
petency in cancer survivorship is essential. While studies have
investigated perspectives of PCPs in providing survivorship
care and have highlighted the importance of addressing train-
ing deficiencies, a systematic evaluation of existing survivor-
ship education programs targeted towards the primary care
workforce has not been completed. This is necessary to deter-
mine the impact and outcomes of education program
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components as well as to establish more specific, actionable
recommendations. Accordingly, this systematic review was
conducted to identify and evaluate existing PCP cancer survi-
vorship programs in published literature and answer the fol-
lowing questions: (1) What are the behavioral/learning theo-
ries, pedagogy, and/or frameworks used in PCP survivorship
education programs? (2) What are the effects of PCP survi-
vorship education programs on outcomes for PCPs (e.g.,
knowledge, attitude, behaviors) and for cancer survivors
(e.g., health and clinical outcomes, self-efficacy)?

Methods

This systematic review was prepared and reported according
to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines [31] (Supplementary
1). The review was registered with PROSPERO (No.
CRD42021223836), where a protocol was submitted. The
current review has been conducted in accordance with that
protocol.

The Quality of Cancer Survivorship Care Framework [32]
was used to define survivorship care and guide article inclu-
sion. This framework is similar to the ASCO Core Curriculum
for Cancer Survivorship but provides more detailed informa-
tion to guide the classification and categorization of survivor-
ship content [33]. Education programs were considered “sur-
vivorship care programs” if they described or contained at
least one of the following core domains: (1) cancer and cancer
treatment (prevention and surveillance for recurrences and
new cancers; surveillance and management of physical ef-
fects; surveillance and management of psychosocial effects;
surveillance and management of psychosocial effects); (2)
general health care (surveillance and management of chronic
medical conditions; health promotion and disease prevention);
and (3) contextual domains (clinical structure; communication
and decision-making; care coordination; patient/caregiver ex-
perience). A description of these domains is displayed in
Supplementary 2. Further, in accordance with this framework,
palliative and end-of-life care were not included under this
scope of survivorship care.

For this review, an educational program was defined using
the United Nations Educational, Scientific and Cultural
Organization’s (UNESCO) International Standard of
Classification of Education [34]. In this classification an edu-
cation program is defined as:

A coherent set or sequence of educational activities de-
signed and organized to achieve pre-determined learn-
ing objectives or accomplish a specific set of education-
al tasks over a sustained period. Within an education
programme, educational activities may also be grouped
into sub-components variously described in national



J Cancer Surviv (2022) 16:279-302

281

contexts as ‘courses’, ‘modules’, ‘units’ and/or ‘sub-
jects’. A programme may have major components not
normally characterized as courses, units or modules —
for example, play-based activities, periods of work ex-
perience, research projects and the preparation of
dissertations.

This includes, but is not limited to workshops, curricula,
seminars, webinars, courses, training sessions, modules,
coaching sessions, role-play sessions, fellowships, placement
programs, self-based learning, and lectures.

Selection criteria

Study titles were considered eligible for inclusion if the study
or program evaluated met the following criteria: (1) describe a
“survivorship care program” as per the above definition, (2)
describe and evaluate an education program, (3) report out-
comes of the evaluation, (4) explicitly specify PCPs as the
intended participants of the program or include PCPs as a
learner type, and (5) be written in English. Only studies pub-
lished after 2005 were included as this was the year the
Institute of Medicine (IOM) published the seminal From
Cancer Patient to Cancer Survivor: Lost in Transition report
[8]. Further, only articles or abstracts with published evaluated
outcomes were eligible for inclusion. To ensure review com-
prehensiveness, original research articles (any methods), con-
ference abstracts, and other grey literature with evaluated out-
comes (e.g., online modules, institutional training programs,
e-learning programs) were included. No restrictions were
placed on setting or modality of survivorship education pro-
grams (i.e., web-based, face-to-face, telephone).

Search strategy

Three databases (PubMed, Embase, and CINAHL) were
searched between January 2005 and September 2020 using
the search strategy listed in Supplementary File 3. Reference
lists of all full text articles were checked for potentially rele-
vant programs and studies. Google Scholar was also searched
for additional studies. Titles and abstracts of articles retrieved
from the search strategy were independently screened by two
authors (RC, OAA). The same two authors then assessed the
eligibility of relevant full-text articles for inclusion in the re-
view. Disagreements were resolved through consensus among
the two authors, with a third author (LN) as arbiter where
required.

Data extraction
Data extraction was conducted by one author (OAA) and

checked for accuracy by a second author (MC and RC). Key
information extracted included author, publication year, study

type, research methods, program/resource objectives, curricu-
lum content, pedagogy, learning theories used, course partic-
ipants, and survivorship components. Survivorship compo-
nents were included if they were explicitly listed in the study
or were attained via external information (e.g., ancillary doc-
uments, internet resources, education program website, study
author confirmation, review team knowledge). Study out-
comes were categorized and synthesized using Barr’s adapta-
tion (the addition of two sub-domains) of Kirkpatrick’s 4-level
model of evaluation [35] displayed in Supplementary File 4.
This model specifies four levels of training evaluation: reac-
tion, views on learning experience; learning, the modification
of learner attitudes and acquisition of knowledge and skills;
behavior change, the transfer of learning to the workplace; and
results, changes in organizational practice or benefits to pa-
tients. Survivorship program content was independently cate-
gorized by two authors (OAA and RC) using the Quality of
Cancer Survivorship Care Framework, with inclusion of spe-
cial populations considerations (e.g., adolescents and young
adults, geriatric populations). Disagreements regarding data
extraction were discussed and resolved between the two
authors.

Quality assessment and analysis

Quality assessment of pre-test, post-test studies was undertak-
en using the NIH “quality assessment tool for before-after
(pre-post) studies with no control group” [36]. Post-test only
studies were also appraised using this tool, with items
pertaining to pre-test, post-test differences recorded as “not
applicable.” Mixed-methods studies were appraised using
the mixed-methods appraisal tool [37]. Disagreements regard-
ing methodological quality of the studies were discussed and
resolved between two authors (OAA and MC). If consensus
was not reached, a third author (RC) acted as arbiter. Review
findings were presented in narrative form due to study
heterogeneity.

Results

Database searches resulted in 2555 potentially eligible re-
cords. Of these, 24 articles (seven abstracts and 17 full text
studies) representing 21 studies and evaluating 21 unique sur-
vivorship education programs [38—58] met the inclusion
criteria and were included in the review (see PRISMA flow
chart: Fig. 1).

Characteristics of included studies
Studies characteristics are detailed in Table 1. All 21 studies

utilized single-group designs with no comparators. Thirteen
studies [38-40, 42, 43, 45, 46, 48, 51, 55-58] used a pre-test,
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post-test design. Five studies used a post-test only design [41,
47, 49, 53, 54], two studies used a mixed-methods approach
[44, 52], and one study had an unspecified methodology [50].
Of the 21 survivorship education programs evaluated within
these studies, 15 were developed in the USA [38, 39, 41-50,
52,55, 57], three were developed in Australia [S1, 56, 58], one
in Germany [54], and two in Canada [40, 53]. Target learners
for these programs were PCPs or residents in primary care
training, including internal medicine residents [46], pediatric
physician residents [55], PCPs only [38-43, 45, 47,48, 51, 56,
58], and mixed health professional groups including PCPs
[44, 49, 50, 52-54, 57].

Quality of the evidence

All studies were susceptible to bias due to the lack of comparison
groups. The quality of most pre-test, post-test and post-test stud-
ies was rated poor, with one rating fair (see Supplementary File
5). In addition to the inherently high risk of repeat testing bias,
observer bias, the Hawthorne effect, and attrition bias of these
types of studies, most of these studies presented limited informa-
tion about eligibility criteria, sample size calculation, loss to fol-
low-up, fidelity of intervention delivery, and the definition and
reliability of outcome measures. Of the two mixed-methods stud-
ies, one was of high methodological quality [52] and the other
received a poor rating [44], presenting issues such as unspecified
qualitative methodology, sampling strategy, and statistical
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methods (see Supplementary 5). Across all studies, outcome
measures generally consisted of non-validated self-response
measures, increasing risk of self-rater bias. Further, only eight
[38-40, 42, 44, 48, 52, 55] of 21 studies included a statistical
analysis of results and specified the magnitude of change.

Content and modality of cancer survivorship
programs

Survivorship care components and content of each program
are outlined in Table 2. Intended cancer survivorship content
differed across education programs and included clinician ed-
ucation targeted towards the management of fear of cancer
recurrence [38]; utilization of survivorship care plans (SCPs)
[42, 53]; management of sexual complications in female can-
cer survivors [48]; survivorship management specifically for
Hodgkin’s lymphoma, breast cancer and prostate cancer sur-
vivors [39], and cervical, breast, and colon cancer survivors
[41]; childhood cancer survivors [43, 47, 55]; survivors un-
dergoing immunotherapy [50]; and “general cancer survivor-
ship” across all populations [40, 44-46, 49, 51, 52, 54,
56-58]. A variety of approaches to survivorship education
were described across studies including self-directed online
courses [39, 45, 47, 56], in-person presentations [38, 42,
58], workshops and training sessions [40, 44, 46, 48, 54,
55], placement and clinical rotation programs [41, 51, 58], a
fellowship program [49], a referral program [53], a live



283

279-302

J Cancer Surviv (2022) 16

‘sued juounean
Ajipowr pinom ¢

‘SoI[Ite) pue

syuoned ynm sardarens

oeqpady
Ppaje3re) yym suonsonb
pape1s-uou donoe1{ -

“doueping 1oured] apraoid
($) “JuaIu0d [RUONBONP
juosald (1) ‘oSpoymouy
Joud Jo [[eoa1 oye[nuuns
(€) ‘seano2lqo Sururesy

[(g1=u) sOQ pue ‘(1¢=
u) syd (891°1= 1) SN
pue (¢81= ) SdN *(9T1=

UOIEOIUNTUWOD (sa13a181s JUSWSFRURW jussaid (7) ‘uonuane NPaId u) sQIN] 125 1=u :a1dues
aAnewoye ydope pue uonenead juoned ured (1) :;jopowr dugen O/AND *(9013es1p AjSuons=g
pInom Aoy peuodar 94¢9 « ‘sisougerp Surpiedar dojs-ouru, ouSen oy Quruo Junyess 0213 A[Suons=7 :o[eds
:uonedionted  UOISSNOSIP/M) SOLIBUQOS 9SB) - SUISN PAJONNSUOD [BLISJE AJureyunjoA 1T Jutod §) AoAns
weidoxd uo paseq spadxa diysioarans Teuoneonpy :A303epag sueOIID  uonen[ead weidoxd e papnpouy  s9)-)sod
¢ so8ueyo Juswpdwr 0y Judu] woy sdid 0apia INOI - AKm3nuoo S1E)S paNun SIOAIAINS I0J INVD 989)-a1g
"A19AN09JJ0 PoUSISIp sem (SO9PIA) SALIO)S JOAIAING - [eneds pue ‘Ajianoeioiur JO asn oY) uo o3pajmouy
951109 oY) panodar 9,16 « SONSSI JOAIAING o *K)ITepotu—eIpaum SI00UBD
*a1e0 dIYSIOAIAINS Ul SUIOU0D 10y sodrourd (oonoexd Arewnd juanbasqns 10§
JuawaAoidun pajoword JIOAIAINS ‘SIOSSAMS Paseq-a0uapIAd 7| SIABIN OJUl UOIBULIOJUNENS dn-mo[joy pue soue[[IAING *¢
I 9SIN0OD JY} PIIEIS %66 « [e100s0yoAsd ‘5109139 uoneneAy JUSWSFRUBW 29 SPOYIOW JLEN R VSN :Anuno)
‘suonsanb moy e[ ‘oudproul ‘Ajjeow ‘uoneuowaduy uonuaaaid ‘0oue[[IOAINS deysoid Jo s109)Jo e 7 0LSE9L/1o11BMIIA/310
[[e SSOIOB PIAISSqO Ured S[SLI QWINOJI] ‘9oUL[BAdI{ - quowdojorag JOAIAINS ‘S}09JJO [BAIAINS ‘odeospowr mmm,/:sdpy=jn Isopapy
93pajmouy] JuBOYIUIIS o (ewoydwA| ‘ugisog ‘sisAjeuy 3)e[ JO UONBOYHUIPI JPAIOD  I9OURD ISBAI JO SI0N0R SIY ‘| =pIuLIoy;, €S9 z/Ananoeaid eub/10
(5000°0>d S UD[SPOH -UoU 29 JOJULD K109 I S I0MdUIRI | 3-0) ewoydwA] A/AND :3UIMO[[0J A} PassaIppe -adeospawr mmm,//zsdpy ur weagoag
TL 1=P) 9718 1091J Sesoxd SeaIq) UONIpPUOd Jwopyerd S, URYSpOH-UoU pue  UIUO FUIYAIS suonsan) 1saj-1sod QIe) ArewLl 10J JowlLl ¥
oSre] e yym (3so3-)sod yoea jo A3ojorwuopidy « (ANgoM) uoneonpy 100UED dJeIsold ‘1ooued AJLepunjoa 9s9)-a1d drysioarans :dIYSIOAIAING 100UR)) W) WeId01d
01 1s9)-a1d wouy) {PaIdA0D adeaspan,, ay3 BIA jsea1q ur de3 a3pojmouy| SURIDIUI[O do1oyo ofdnnw 1so3-)sod 9214 150D
qz 93pajMOUY] UI 9SBAIOU[ »  ASINOJ JUITUQ :WN[MILLINY  :PISBQ-qom QUI[UQ :DPOJAl  dIYSIOAIAINS O} SSAIPPE O, SoJeIS PAIU() uonsanb 1o :SPOYIA 9s9)-01g [6€] #10T Te 10 Yeung
Sd0d
JI9Y)0 0} PUSIWOI
prnom syuedionied
pUE UOISSNOSIP
J1oJ owy ySnous
papiaoid ‘vonoerd
[eo1ur|o 0} [nyosn
PUE JUBAD[OI SEAM UOISSOS
[ Sururen pajodor soured »
aNdsTr=
as ‘01/L9° L=) donoeid $30IN0SAI [RUONIPPY o
0y Sururen Suikjdde DA
€ ‘e7 Ul 90USPIJUOD PISBAIOU] » JIOJ SUIUSAIOS UO UOHBULIOJU] o (s3umas ared Arewnd
(100>d (012 ur pasnoerd oym (g=u)
SP=Ip8S6 —=1pp = “S90IN0SAL IOYJO 0 S[RLIQJAI SIOMIOM [BI00S {(8=1/)
as ‘s/S6°¢ =IN 1sa11sod “]A1S9J1] ‘UONESI[RULIOU sosinu ¢(¢=u) s1ouonnoeid
pue 69" = s ‘S/S6'C ‘aoneonpa “a°1) YDA asInu :(G=u) jue)sisse
=Nl 159)-21d :521008 93eUBW 0) SUONUIAIANU] « S URIISAY{ {(87=U)
Koeroyga-Jras asodwod [QUERCRII LAY SURIOISAY]) 9=t :d)dueg
LRI WA ERIEN [eorurd ‘doudesard (JUSPYU0d AJowanxd=()|
MDA 1oUIBd UL 9SBAIOU] & “T) YD UO UOHBULIOJU] o ‘[T 78 JUSpYUod
(100" >d SSanSIp JoU=() $9[e9S UYI']
SY=Ip 01'L —=1°9¢'= [e100soyoAsd pue 309139 jutod-| [ ) 95UdPUOD
as ‘s/€0v= 1591-1s0d 97e[ “dIYSIOAIAINS JOOURD swer3o1q Sururer], jo sopoerd pue ‘(2213e A[Suons=g
pue [L°=dS ‘S/1T°€ uo uoneuasald JUI0J10MOd «  UONENRAY S YOLIRdIIY [BOIUI]D UT 90USLINIAI 9a13esip A[Fuons=|
=IA 159)-21d :21008 (oop1a pue K109y [, 9ADIUS0D 100UED JO 189 SUISSaIppe £9[e0s 11T Juiod-g)
oSpoymouy aysodwiod  UIWI-€) SANRLIRU YD{ JUSHEJ «  [100S :AI0Y I/ MI0OMIUIEI] pue SwAmuapt uonoejsnes wrergord
uedur) A3pajmouy {WNNOLLINY (sgnur w0 JOd [euorssajoxd-royur SIOAIAINS ‘KoeatJo-J1os ‘o3pajmouy| VSN :Anuno)
MDA Ut $3100s ‘sjuouodwod 2100 0¢ "xoxdde) uorssas Jo Aoeorgga-Jos 190UBd JO 218D uo areuuonsonb 1593-350d AN (150D
qg 159)-150d 01 -01d UT OSBAIOU] «  Q [JIM UOISSIS JINUIWI-()E «  SUIUTRI) QOBJ-0)-008] :IPOJAI Ppue 93Po[MOUY 9SBAIOU] UI PIAJOAUI SJDJ  15911s0d 1s91-a1d :SpoyIaIAl 9891-01g [8€] 6107 % 810T T8 10 9qaqy-NaLdg
(spoyoux
[oAdT suonsang) uonen[eAd ‘ozis o[dwes)
Sornedyry SO0 wnnoLLIny) Juejuo)  AS0Sepoq ‘OpOJAl ‘SOLI0AY],  YoIedsAY /Wy /AA10[qO sjuedionre SpPOUIOJAl yoreasay  odAL Apms

sa[one papnour jo Areurung | djqel

pringer

Qs



279-302

J Cancer Surviv (2022) 16

284

€
(T9=t 1000>d ‘9T ¥=72)
SIUSUIEAI) PUB JOOUED JO
SOUWIO0INO [B100SOYdASd
ASIOAPE pue
(09= 100°0>4 ‘80'9=7)
5100139 [eo1sAyd e
JO 93pajmouy JoJ S[oAJ]
uonuoAlojur-aid ueyy
10US1Y POUTBUIAI 9OUIPIUO))
ez :doysspom-isod sypuow ¢ o
-onoeld
0JUI PAUIES] UOIBLLIOJUI
9erodioour 0 Judjur
¢ possaxdxa s1oured] Jo 9,66 «
“uonorJsyes
doyssprom ysiy
[ pouodar SIOUIBI] JO 966 «
"100°0>d “75°$=(801)
7 ‘diysioarans
Jo sprepue)s

“(9s1010%9 pue

‘s1op10sip dooys ‘onSney
‘suonoajur Jo uonuosdxd
PUE SUOT)ESTUNTUIT
‘uonounysAp

[BNXaS J[eW PUE J[BWJ
‘ured ouroop oANIUS0
‘uorssaxdop pue Korxue
©9°T) SANSSI JOAIAINS

“INOIABYAq
pue 9Fpajmouy
‘uornoeysnes :[opout
Sururesy s yornedry]

sdOd

$dDd £9] :9pdureg
(suonsanb romsue
Hoys 79 9[BOS PRNIT)
uono[dwoo wesdord-jsod
SYIUOW 931y} dIreuuonsanb

j011d (RUOW-¢ SPOYIAl  ATUO 159)-)S0J

[1+] 910T "Te 10 Al

Y1 18T 3y} 01 J[qe 3q uowrwod Y3 S, NJON JO S[oA9] ¢ pajesie) ouo pue uone[dwod
0} A[oy1] 210w ApuedyIusig AU UO paseq WNMILLIND samseawr doysyIo g\ ‘ared diys1oAIAInS wexdoxd je arreuuonsonb epeur) :Anuno)
:doysyiom-1sod ‘doysyiom K103y I SlIoMduIeL Jo oSpajmouny Quo ‘amreuuonsonb jso3-sod AN 350D
qz Ajoperpawu] « dIYSIOAIAINS INUII-()9 ¥ 998J-0)-008] ‘U0sIdd U] :DPOJAl PUB DUIPLUOI JDHJ ISLAIOU] sdDd  weidoxd-a1d ouo :spoyA 989)-01J [o¥] 8107 ‘Te 10 ndey) ..
SN
uetp) ared diysioalams
apiaoxd 0y Judyur
QARY 0} A[OYI] SSO] 21oM
pue a1eo dIysIoAIAINS
Surpiaoid oy s1oLLIRq
Qrow paousLdxd
sOd pue Sa Tocr =usNy
(Tre pue (€12 = ) SdN (62T =
P01 1D %56 *$€0° = u) suepdisAyd] 6081 :drdures
d ‘68’1 =YO) Joureq e Jo arreuuonsonb aSueyo
douasald paareorad Koy 0} uonuayul payodal-J[og
UdYM JUSJUT PAYSTUILUIP "21e0 dIYSIOAIAINS
AAeY 0} A[oYI] 210w ap1aoxd 0 Judul JO [9AI] VSN :Anuno)
SO §' 9I0M SUBIOTUI[)) o pue styejs dIysIoAIAINS 0LSE9L/21o1IBMITA/SIO
(86'L T0'T ‘SIOLLIEQ JO UOTBOYNUSPL “odeospour mmm,/:sdpy=pan 1sopapy
1D %S6 ‘Sv0° = d ‘98°C ‘s1oLLeq Jo uondoorad =pIuLioy;, € 594 ¢/AnAnoedid eub/sio
=JO) 2189 dIySIOAIAINS "01e0 dIYSIOAIAINS JO [eorur]o “sonoeid -odeospawu mmm//:sdny jury wergoag
op1aoxd 0y puajur uorsiaoid 0y s1oeq JOd [edtur[d ur odusadxa are) Areui 10§ WL v
01 K[} 10w o) JO UONEOYNUIPI 29 AIBD JO s1eak noqe oyur :dIYSIOATAING 100UR)) :dWIEN WeIS01q
€ 1sowe 01oM 00USLIdXD 'soATo0[qo [euoneonps  diysioAlaIns JOd opraoid urejqo o} axreuuonsanb 221 350D
€ SIBK ()[-9 Yiim SURIOIUID) o sourjopng Suneao 10j Awouoxe) 0] UONULIUI JO UOBN[BAT 9SIN00-1S0 :SPOYIIIA] [65]1 S10T T8 10 yeung
-oonoeid  dn-moj[oj pue doue[[IoAINS S,W00[¢] JO UOISIOA
uonuaald /Surusards AdAd pue ‘DN ‘NDON PISIADL A} PISI[IN 0S|y
aBueyd PloM % [T+ ‘QDSV ‘dAVV :0) I - “Iogsuen
‘UOTEN[RAD sojerdwoy 40§ - PUE UONUIAT AOUBYUD
juoned ojur sar3orens (sosed (6) “98papmoury ssosse
onsouSerp juaroyp  judned Susn) sourjoping 2 (8) “oeqpagy apraoid (£)
9)e10d100Ul PINOM 947] «  SIIINOSAI JUBAD[AI O} SYUIT »  ‘DOURULIONSd dmseaur (9)
(spopour
[oAY] suonsang) uonenjead ‘ozis ajdwes)
ornedsary sawonQO wnnoLIny) Auoyuo)  A303epad ‘OPOJA ‘SOLIOAY],  [OIedsdY /SWIY /AAN02[q0 syuedroned SPOUIRIA YoIeasay  odAL Apmg

(ponunuoo) 1 3[qe],

pringer

Qs



285

279-302

J Cancer Surviv (2022) 16

ared Arewud pue juoned

ay) groq) suadioar gOg

papudul JO aFpajmou|

S JOUIBS] 9SBAIOUT

JueoyTUSIS OU SEM

a1y} Koamns dn-mofoy
Ppue duI[Oseq ) UAIMIOY o

(8000°0=4)

%69 SA %9¢ :dDS

© 0ATO02I UBd sjuoned

"UOISSas
uonsanb pue uoISSNOSIP

NUIW-IAL] :¢ UOISSIS o
¢ ([uI] ey

U0) Payeso] A3y} dIe QIOYA «
(Swened

0} SJDS SAIS oM Op USYA »

*(s1op1aoid auIdIPIIN
[BUION] [RISUSD) 8 pue
s1op1A0id durorpaw Ajruuej

UOIYM TO 3FPaMouy « LdDS © SOAIO0QI OYM « €07) s1opiaoxd sqdv
(1000°0>4) %69 {urejuos dos Wedsy  pue sueroisAyd /g7 :oqdureg
SA 9597 uoisiroid DS ue SO0p UOIBULIOJUI JRUA » Aunwuwo)) uowaAoidwr weidoxd
Jo Surum uo a8pajmouy « (SdDS asn om op AYp o puB QUIdIPIN uo suonsanb 1xa) 921,
(1000°0>9) cuerd Aqrue woisAs [esH
%L9 SA %0 WASAS a1ed dIYSIOATAINS © ST JRUA « Jojuounzedo@ A\ O UI SJDS JO UONELIOT
JoUBIUI Ul UOLBIO] :Jo Sunsisuod ay JUAUOO DS Poadxy «
dDS Amuopt 0} ANjIqy «  uonejussald yuroJiomod ‘uonejuasord pue QuIdIPIN uoisiaoxd DS jo Surwi] «
Ul 9SBAIOUL JMUIW-()| -7 UOISSAS werSoxd oy Jo £doo [euwrdjup SJDS SN/AAIIAI
JueonTuSIS A[Eonspe)s e ‘wesSoxd uoneonpa PaAIaORI OS[e (£87=U) [euany  gDd Jo/pue sjudned 100ued
sem 1Y) (g=t) AAIns pajoamp-ares Arewnrd syuedronred [y ‘UOIssos *2sN PUE JUAUOD JO UOISIAI] [oIYM INOqE d3P[MOou «
dn-moyjoy pue aurjoseq QNUI-G[ :] UOISSAS o uosiod-ur ue papuane dDS Jo a3pajmouy UISUOOSI A\ :Buissasse KoAIns VSN :Anuno)
oy yroq pojduiod 'SOIM ¢ syuedionaed (%59'99) 161 s1op1aoxd oonoeid Jo AysioAtun uonsonb (] uoissas-jsod 1so3-9sod AN 350D
qz ey syuedonred oyp JO INO «  I9A0 PIIOAI[IP SUOISSIS I ], "908J-0)-308,] :JPOJA] PIJUBAPE puB JDJ PIsearou]  dy) woy sdDd pue -a1d :SpoydIAl 9sa1-21d [z¥] 6107 ‘T8 10 anyouoq
“9S1010XD
‘s1opIosip dooys ‘on3ney
$SUONIJJUI JO uonudAdId
pue suoneZIuNILWI
cuonoungsAp [enxas oewr
pue orewd) <ured ‘ouroop
aAnIugoo ‘uorssardop pue
KJOIXUE - SONSSI JOAIAINS
uouwrod § s, NJON uo
Ppaseq juajuo)) wmndLLINy)
‘(ae1oAe ‘suerd
[euoISa1 MO[q %T) drysioAramns juswo|du
sAep 91 sem jusunurodde puB Spadu [BIIUIO
dDd 0} [BLIDJAI WO dwi) oSeuew 0) s10UIRI] D 0F
UBIPIIA ‘SJDd TouIed] S1S130]00UO WO PAJIAIP
0) parIojor sjudned ] «  USY) AIOM SIOAAINS JOOUR)) «
‘wesdoid ‘sjuoned
SuIuoards 100ued Sunj B JO SPAJU [BOIUI]D SJBUIPIOOD
0} syuoned do1y) porIdjar 0} [enod uerorsAyd e eia
sonoeld god duo SOOIAIRS UONEIIARU JSBSIP
ey uonddwoo wreigord 150 « ANUID JIOULI 0] S0
“uoneLIOJUI POAIIOAI USY) SIOUIBY T o
[euonippe Suryeas *100UBD UO[0D
10 UONRULIOJUI MU pUE JSBAIQ ‘[BIIAIDD 10]
Surssnosip ‘ampodord  samsesw Jurudards Aenb
mau e Sunuowaydur ur ojedioned pue surergord VSN :Anuno)
£q 9onoeid juosno [euorssojoid pajosie) 4 weido1d 10duuo)) e (D)D) Jud)
oSueyd oy Juoyur paptodor  Jo 7 pudye 03 sIuIed| JDd wresgord ‘s1op1aoid anuad “soonoeld 100uR)) ASBYD) X0 :dweN wesdoad
s1ouIRd] JDd JO %16 » Paumbar wieidoid yuswooed «  Juowdoe[d ‘UosIdd-Uf :IPOJA] JOOURD IIM S 10U O], dOd § sso1e sgD( :ddueg AN 150D
(spopour
[oAY] suonsang) uonenjead ‘ozis ajdwes)
ornedsary sawonQO wnnoLIny) Auoyuo)  A303epad ‘OPOJA ‘SOLIOAY],  [OIedsdY /SWIY /AAN02[q0 syuedroned SPOUIRIA YoIeasay  odAL Apmg

(ponunuoo) 1 3[qe],

pringer

Qs



279-302

J Cancer Surviv (2022) 16

286

‘spuounurodde pajnpayos
Suunp uonounysAp
[epeuos Jo uonesynuopl
pue ‘sjeidja1 pasodu
‘souroping dn-mofyjoy
Juawd[dur 0y donoerd
TIY) UI SIOATAINS JOJURD
Jo uoneoynuapr) sonoeid
a3ueyd 0) uonudUI
pakoauod syuedionied «
MU SBM
papiaoid uoneuLoyur
oY1 JO %05< yeup
payiodar SIoUIRI[ JO 948/ «
¢ JTRUIQOAN o
“Jeurwds-jsod pue
-a1d usam1aq o3pajmouy

sa1391e1s JudwFeuR
PUE UOHUSAINY] «
S)09JJ9 e[ 10}
Suruoo1os pue SULIONIUOIA]
(sordurexa
Paseq-osed yim) uonouny
QuLoopud pue Areuownd
‘IB[NOSBAOIPIED SUNdde
S)09JJ9 1B UOWIIO)) o
Sunsoy onouod
79 AouruSiew A1EpUO0ddS «
(9anoadsiad
dDd woy) SO

J[Npe J10J SULIEd JO MIIAIOAQ K109y Surures ynpy
JuRNuUO) SHIOMIUIE.I]/SILIOIN I,
(SDD) ‘woIsAs

SIOATAINS JOOUED POOYPIIYO SuTUIES]/2SIN0D SUI[UO 29 SIOATAINS

"(8dDd

%STT) 06=U :9SIN0D) SUNUQ
(IN

St 'dDd 1) 9p=U Teulqopm
‘(s1op1aoxd
K3ojoouo Apsour)

Se=u reunudg :ddueg
*S)0QJJ OYe[ ORIPIED
2 swisejdoou jueuSijewr
A1epuoods ‘s109)jo
e[ Areuownd ‘dn-mofjoy
ud)-3uoj [e1oudd

UO JUSWISSasse 1593-)s0d-a1d
*(9smod
QUITUO U 29 SOLIAS TRUIqOM
QAT] ‘Teuruwos uosiod-ur)

VSN :Anuno)
dnmojjojuL)3uoy/wod
‘SururendiysIoAIAINSIoOUED
“Mma//sdny jury weadoad
S[RUOISSIJOI]
Qreoy)[edy Ioj Suturer],
diysIoAIAING 190UR)) :dWEN WeIS01
(uos1od

KoueuSiewr A1epuodds 10 So1301R1S JUSWSTRUR SOLIOS TRUIGOM PISBG-QOM  I9OUBD POOYPJIY I[NPL 10J ‘s)si[eroads suuopeld [euoneonps 1od oy nparo FIND 1od asn
ur JuowdAoxdunr 956¢ pUe $1091J0 e QuIuQ “Teurwes  dreo Surpresal 93pamouy pue swed) JUSIQIIP € JO SunsIsuoo 1s91-150d G$ UBY) $SIT,, 1500 UONBNSISAY :)50D)
qz AIRUIWAS ABP-2UQ) » JUd[RAAId UO JRUILS ABp dU() 90BJ-01-008] ‘Uosiad ul POl URIDIUI[O 3SBAIOUL O, omeo Arewntly  $se001d osimdalg :SpoyI A 9891-31d [e] 020z T8 12 WBuqpnyg
IoJsuen s[oys
€‘qz  pue oFpa[MOuY PIAIIOID «
'sde3 o3pajmour|
pue ‘ares diysioAlams
Jusunean-jsod
yoddns jey sjooojoxd
JUSWOFRUB SSBISIP
OIUOIYD T8O JOAIAINS
100UED JJR)II08] 0) POSU
AU} JO SSOUATEME PISEAIOU] o
"2Ied pareys
Ul I0M 0) dQUIPLUO)) «
sdDd Pue sisijeroads
uoom)aq sdrysuonejor 'SONSSI I0AIAINS
BZ  QAIRIOQE[[09 JO UONEAID) »  IIOUED JUBAD[RI SUIQLIOSIP
*SaNIPIGIOW-00 SOOPIA pue d1ed Arewtid
uo joedwr pue 0} JUBAS[QI UONBULIOJUI
100130 opIs J1ay) ‘suondo ared diysioAlAIns
jJuouyea) 29 sorderor [e10uo8 papnyout
MOU UI UOTEONPS 10J PAON « [etyew Judwooe[d-o1d
*SANIANOR JudIRAOIdWT *SIOATAINS JOOUED
Ayrenb pue uoneonpa Jo Suruueld juounean pue
paImoNIs d10W SUD{RW-UOISIOP 9AIISQO
:paysonbar s1oures] JOd « 03 IO Judnedino pue
owr AJa1o1dwod s3uneow Areurjdiosipnnu SOSINN] 20101 [RIdUD)
10 Ajrenaed a1om sjeod e uonedronied pue T1 pue sgo 91 :djdures
weigoxd pue [euosiog douepuape pajerodioour “1oJsuen *SMOIAISIUI PAINJONIS-TUIS eI[ensSNY :Anuno)
*00noe1d 0] JUBAS[AI SEM JUSWAOR]J "d1UID JOOULD wrergoxd yuowooerd S[IDYS pue 93pajmouy Juowoe|d-sod 15911504 VN 350D
1 Surures] Jjoj s1OUIRS[ JOJ » AIenio) ejejuowode]d mnoy-(| [eoturpo uosiod-uj :dpojAl  J0y Aumoddo opraoid o, sdDd  pue juowdoe[d-oid :spoydA 1803-21g [851 9107 °Ie 10 sueAaq
Juawesordwr JOS
UO SUOHBPUIUIIOIT
I papiaoid syuopuodsay] «
(59'0=d)
%T6 SA %06 (Wed)
(spopour
[oAY] suonsang) uonenjead ‘ozis ajdwes)
ornedsary sawonQO wnnoLIny) Auoyuo)  A303epad ‘OPOJA ‘SOLIOAY],  [OIedsdY /SWIY /AAN02[q0 syuedroned SPOUIRIA YoIeasay  odAL Apmg

(ponunuoo) 1 3[qe],

pringer

Qs



287

279-302

J Cancer Surviv (2022) 16

Ty} Ul a1ed dIysIoAIAINS
POIEATIOW ASINOD oY}
Surpuape jeyy payrodor

'Y syuedioned Jo 9,86 »

‘poyudwddur d1om S[e0T
diys1oAIAIns se sy1omiou
UOIBOIUNTUWOD

pue uoneonpa

Aqruey pue juoned
quowdoxdun Aijenb
UONBOIUNUIWOD ‘QIBd
[e100S pue [e100s0yoAsd
‘sprepueys donoeid
UOWOSBUBT PUE UOISIA
uonmysur o} sagueyo
Jueoyusgis pajodor

NOI pue (femyds
2 [e100s ‘[eordojoydAsd
‘[eorsAyd :surewop
IN0J) SIOAIAING IO0URY) 10]
[9POIN JITJo-Anfend) oy
swrerdod diysioarains
103 soptunyioddo yroddns
2 93ueyd [eUONMISUL
‘diysioarains pue
Anpenyunds <diysioalamns
pue Sureqyjom [e1o0s oTuId
diysioAIans e Sunaels
©oAn0adsiod 10A1AINS
JOOURD JUILUDAOUL
drysioArAIns pue SOON
3uraq-rjom [eor3ojoyoAsd
‘Furaqqom [earsAyd ‘Y AY

[(%2) y=u 2nuso

100URd Surpuels-0ay (%)
p=u sa010 uerdIsAyd
/KI0NR[NQUIE (%) 6=U
anuad owerpaed (9/7)
{pG=U SANUID JIWSPLOL
(%59) €€1=U ‘sanua0
195UBD AJIUNUIIOD)

sure) Areurdrosipninu (g

[(%¢) €1=u aud
(9%6) 9g=u suerisKyq
(%b1) LS=U NY {(%S1)

ey ‘¢ suonmpsur Sunedionied « 10 dIYSIOAIAINS 100UBD 6S=t AN (%91) 99=N
RR LA oeipaed Ioye sowoomno SIONIOM [BIO0S (9% 7€)
diysioarams Surpraod )[eay fa1ed JO WNNUIUOD 1€ 1=t unupy] syuedroned
ur (sSumpos euonmnsur oy oput a1ed dIYSIoAIAINS [enpiarpur 8oy :9pdureg
aAn0adsar oY) Supeioyur ‘oreo (3x9) 9313 ¢ ‘suonsanb
pue) j3e1s jo (s0'0>d dIYSIOAIAINS JO MOIAIOAO s[euorssajoid Q[0S 1N Jutod-( | QAL
£Z8'L SA 6L°S) HOJWOd :PapN[oOUI JUSIUOD ASINOY) o QIed Y[Ry 10§ KoAIns woy-/, JeuonMNSuL
pue (50'0>d <90°L ‘wnndLLINY wn[noLLINo drysIoAIAIns ‘poddns
SA [G') SSOUIATIOJO ‘(om) Jo sdnoi3) swreoy sojdround 100U © 2)8aI0 opiaoid pue ssaigord VSN :Anpuno)
€ ‘87 9} J0J SAI0OS UI 9SBAIOU] « ur papuane syuedoned Suures| Inpy pue 0], "SIOAIAINS 130UBD [203 91BN[BAS/QUILLIDIP are) 1eoue)) ANpeng) 10y
‘papraoxd [jom pue asIno)) “(A[enuue K109y} dFueyd [eUOMSU] 10§ a1ed diys1oAIAInS 0} 9s1n09-3s0d SyIUOW-§ | yoeoxdde uoneonpy diysIoAlAINg :oureN weirsodq
pouue]d-[jom sem 9sIn0d PpasIues10) 9SIN0d :SOLIOAY I/ MA0MIWE.I | aaoxdur o) Sururen PUE -Z[ ‘9 P[OY SMIIAINUI spoylow AN 150D
1 oy pauodar syuedionred « uosiod-ur Aep Jjey & pue omJ, 90eJ-03-00eJ ‘uosiad uj :dpojAl ynm sqOH apraod o, SJOH ouoydo[a], A3AIng :SPOYIRA PaxIN [¥¥] Z10T T8 19 JURID)
JUAUOD POPING SoUIOpIND
dn morjoy we)-guo
dnoin £3oj0ouQ s, uaIp[Iy)) «
‘a1ed 0) yoeordde
PAYBUIPIO0d ‘UOTOUNISAP
Areymyd ‘amyrey
[epeuo3 ‘uonounysAp
"9]qeInoAey douoLodxo proIAy) ‘yyreay ouoq 2
Surures] pue JUNUOS  SYSLI A[OqeIOW ‘SITUS[[RYD
I 9SINOD PUNOJ SIOUILYT « [BUONEIOA PUE [RUONEOND
(%€°S6 ‘saBud[[eyo [eroueULY
0] 9G8°€L) S21008 pue [eonoeid ‘5109130
o3poymour 1s93-)sod e[ [BUONOWD ‘SDD
0} $159)-01d ueSW Jo S[ewdy/orew 10§ suondo
JuowoAoidwr JueOYIUIIS pue swaqoid Aypnioy
:(9smoo) “3SBISIP JR[NISBAOIPIED
qz  wosAS Surured| auIuQ « ‘uonounysAp
*(s10999 OBIpIEO ‘SAIOURUTI[RWL
)] [e100sOYIAsd AIEpuO0dds UOWIOY)
10J SUIUAAI0S Judu0)
aunnoi jo uorsiaoxd ‘porrad
pue ‘AN[1I9) UOISSNISIP UOW-G B I9AO0 papiaoid
‘sa13ojens JuowoSeurur Ieuiqom Suof Inoy-ouo
Jouorsiaord  QAI] [ :SOLIOS JRUIQIM OUI[UQ)
(spopour
[oAY] suonsang) uonenjead ‘ozis ajdwes)
ornedsary sawonQO wnnoLIny) Auoyuo)  A303epad ‘OPOJA ‘SOLIOAY],  [OIedsdY /SWIY /AAN02[q0 syuedroned SPOUIRIA YoIeasay  odAL Apmg

(ponunuoo) 1 3[qe],

pringer

Qs



279-302

J Cancer Surviv (2022) 16

288

donoexd ojur uonewIoyuI
-/S91391e1S/S[[IS
Juowd[dun o) pauued
€ SIOUIBI[ JO %8ESL
-oonoeld oy parjdde
99 P[No9 1By} UONRULIOJUT
-/S91301eS/S[[1S
mau poaured pey Koy
pauodar SIOUIBI] JO 95€8 o
*POdUBYUd
sem oFpaymouy] 1oy}
pauodar SIOUIB] JO 976
(1000°0>d)
Q[npour yoes ur dAnds[qo
Supured| [enpratput
[oe3 10J 90USPYUOd

'SaUT[PpING 1] [BOIUI[T
diys10AIAING A12100S
100URD) UBJLIDWY Y}

U0 paseq 01°6°8 °L SAMPON

*KjoAnoadsar

J90URD 309U pue peay ‘pue
Jse21q ‘830210709 ‘Oreysord
10J SIOPIAOIJ dIBD)
Arewtid 10 sauropInD
are) dn-mofjo [eoru)

PSSAIPPE O°6°8°L SAIMPON

‘(payroads
10U) SI0IMOSAI [BUONIPPE
0] SYUI] POPN]IUL OS[ dSIN0Y)
uoneiqeyay
Ppue 194009 100UR)) «
a1e) diysioAlaIng
190UBD) PANUSD)-UANRJ
Suroueapy
29 UOIBUIPIO0))
are) diysioArAIng «
[IPM AT
0} SI0AIAING Surromodury
:diysIoAIrIng
100UB)) UI UONUIAAIL]
J0 ooueyodwy oy «
SIOAIAING
JO SPadN a1e) [edH
[e100S0YIAS o) SUNIIA «
s1ap1aold Ajeroadsg
yim Suneurpioo)) pue
SanIpIqIowo)) SurSeueAl «
SIOPIAOI]
are) Areuitid jo 9]0y
) pue a1e) diysioalams
Jo a1®1g AL Y, «

(LYY
65=u AJ10ads 0} ysim
10U pIp £(%99°L) 101=U
110 (%65 T) T=H Weay
onqnd ((%9°11) €51=u
areo Arewtid £(9489'y/)
G86=t A30[0ou0]

SIOH 1< :ordureg
Yoeqpagy werdord 19530
0} uonsanb papud-uado
1X9) 21 “(9[npowr
10d saAnoalqo Sururesy
JUQIQHIP $-0)-€) S[NpOw
on1oads oy Jo seandalqo

ueow ur o3uey)) « ‘wnnoLLIND Surues| oy Joowr
(1000°0>d) sanpowt onpouwt 1od oy | “xoxddy SdOH 0} QOUAPIJUOD S JOUIED] VSO :Anuno)
[[e 10J Suner 9ouUapyU0d *S)SQIA)UI/SPOdU sisiferoadg A1) PIJEI JUOWISSISSE SOLIOS-SUILLIEI[O/W0D
qz uedw ul o3ueY)) « II3Y) UO Paseq Sa[npowt uoneanpyg yoey ([e101 sa[npout () *AUNUIIOIAUIR|
(1000°0>d 9)9[dwod SIAUILYT "9SINOD (SdDd U0 Snooj & YiIm) yesH S[npow Jurures] yoes Ioj “dyoomS/:dpy jury weagoag
76°0 01 99°0) SaAndAfqo  duruo (paoed-J[os) Anpow-( | s[euorssajoid aredp yyreay paynw)  (oa13e A[Fuons=g ‘9a13esip SIOPIAOI]
Surures| pajesoidse 'SdOH 0} SINOY| JOBIUOI/SHPAID pue ‘sasinu A[Suons=[ ‘o[eds NI are) Arewlid J0j soLOS Surured -g
10J Surjer 90ULPIUOI-J[3S I1e apnour 0} papuedxa [OPOJA uonen[eAsq 29 UONEBINP ‘SJuR)SISSE jutod-¢) Judwssasse-jsod dIySIOAIAINS 100URY) Y[ :dweN WeIsoaq
JO juowssasse -jsod 19)e] Inq SJDd 10J Yoryedsry] yIomdwes| ‘Sururen) dIysIoAIAINS suerorsAyd pue -a1d & pajordwod 159) Qa1 :350D)
ez 0} -o1d ueow Ul OseAIOU] «  PApUAIUI A[[EUISLIO WeIS0Iq Paseq-qam ‘QuIuQ PPOJAl Jooued Jumnupuod dapiaoid o], ‘SUBIIISAYJ SIoUIRY T SPOYRIA  1sod 9s9)-a1g [s¥] 8107 18 10 AoArey
suonmIsuI
Je 0180 dIYSIOAIAINS
Surroxdur o) s1oLLeq SE
SJUTRSUOD [BIOUBUL) PUB
poddns aAnensiuupe
JO yor] & pajiodor SIouIedT «
‘s3uos JUIUOD
[euonnnsur 9A1n03dsar PapINg SUONEPUSUIIONAT
(spopour
[oAY] suonsang) uonenjead ‘ozis ajdwes)
ornedsary sawonQO wnnoLIny) Auoyuo)  A303epad ‘OPOJA ‘SOLIOAY],  [OIedsdY /SWIY /AAN02[q0 syuedroned SPOUIRIA YoIeasay  odAL Apmg

(ponunuoo) 1 3[qe],

pringer

Qs



289

279-302

J Cancer Surviv (2022) 16

'saged $109130
OPIS e[ AULIDOPUD
2 ‘9AnIuS0%0INdU
“101 2IBDIOAIAING
— saged speppInd
A 1om soSed
pamata Apuanbaig JSOJA «
ONSIM UITIOAIAING
'SI10YJ0 0}
UOISSOS A} PUIUILIOAT
PINOM SIIPUNIE JO 966 o
-oonoeld 0] [njasn sem
PIAIOIAI UONRULIOJUT
A} 1[3J SAOPUMNY »
SUOISSAS
I uoneonpa uosiod-ug

“WNNILLIND J} Joye
pue 210Joq 9Fpajmouy
qg [e1oud3 Ul 9FURYD [BUHUIJA
“(sp0yy0
opis Loy Suoy) Ajfepowr
$S99X2 10J SUIUIIS YHIM
J0Juwod Ul juswdAoIdwy «
*dDS ® 918310 10 puly
0} Moy JO 9Fpajmouny
ur juowdAoxdur

£(S1001J0 Q)] AULIOOPUD

‘S109JJ9 91E] 2ANIUT000INOU

— diysioArains

100UBD POOYP[IYO

0} uondnponul) (|
QIEDIOAIAING :SO[NPOW D) «

Adexayy 100ue0 Jo 9dA) yora

I PIYRIOOSSE SJOJJ dYe|

oy Surjesipur soLeIMINS
Jouq — speppImg «

:popnjout

so01mosay weidoid

SUIUO YUITIOAIAINS

oy jo [enod xopraod

1) UO 210M S[00) UOHEBINDPD
dIySIOAIAINS PISBQ-QIA

perdwe) JOS ©

se ue[ 1) diysIoAlamg

pue Arewiung juduuyeal],
ODSV Pasn sjudpisyy «

“WN[NITIIND

pauLIoJuI SUI[SPIND

are) diysioAlang

1oue)) 1searqg (ODSVY)

£3o10ou(Q [eo1u)

JO K9100G uBdLIDWY
/K19100G JOOURD) UBOLIDWY, o

‘uoneredoid se

doys>prom 0y Jord syuopisax

0} UOAIS  JOATAING I00UR))

NPV 943 JO 317 oI
Y} U, :9[0NIB MIIATY o

*90ULLINOAI JJe] 2P

JUQLUSSASSE [)[23Y [RIUSUL

Jo uorssnostp/uorsiaoid

‘uorssardoxd
9SBO JO MOIAJI i€ UOISSIS o

*KoueuSipewr

ATepuodos 29 90UALINOAI

anowmny Arewtid quaunesn

JO 199139 9pIs wd)

Suoy ‘swoydwAs [eorsAyd
JO UOISSNOSI(] :Z UOISSAS o

*Suruseos 10oues Arewrtid

juonbasqns 29 douE[[IOAINS

190UEBD 15BAIq SUISSNOSIP
‘dDS B SuneaIo [ UOISSAS o

-a1e0 Arewnd juonedino

0} y3noIy (J0AIAINS

130UED 1SBAIQ OLIRLIST)

9SO PAJR[NUIIS B PIMO[[O]
SJUOPISAI :WNNILLIND

(yoea saynurwt ()G

ouruo
- we1do1d JUuIrHIoAIAING

*908J-0)-008] ‘uosiod-ur

- SUOISSAS 2INIT :DPOJA

uosIad-ur

ouerpaed ur soonoeld
150q JO 9Spajmouy| pue
ssauareme JDdJ Sursearouy

's)doouos drysIoAlAns

“SUSIA [210} 671°1
pue s101s1A anbrun /4 —
[oune| SUI[UO Ik Syuow 7|
‘wesdord
NUI'TIOAIAING dUI[UQ)
SIOMIOM
Teos [z ‘suerorsAyd
LS ‘SosInU 8§ :SUOISSIS
21moa] uosiad-uj -dpdureg
(pay1oads jou spoyjowr
YOrQPaAJJ) SUOISSAS
QIMO3] uosIad-ur woiy
JOBQPA9J PUE SMIIAIOIUL
dDd Aq pawuoyur
weidoxd auruQ :SpoYIdIAl

‘a1ed diys1oAIAInS s1opraoxd
Ayperoads
£Sojoouo-uou

pue Arewtig

S)UOPISaI
surorpawr [ewsoyul /g :dpdureg
‘doyssprom
Jo Aep 1se] pue Is1g
Ay (s10A1AINS SurSeurwr
Ul 1I0JWod Uo suonsanb
0M] 29 (S109JJ2 dpIs
Judunesn /ASojouruLio)
diysIoAIAInS uo
suonsonb ) axreuuonsanb
98poymouy| so10yd-HINUIL

100UED JO SJUQPISAI SJUOPISI

uonen[eAd
15911504

159

pringer

Qs

VSN :Anuno)
310
UIMIOATAINGIIOURY MMM )UI'] WeI30dg
(reyod 1op1aoxd)
NUITIOAIAING 10JUR)) :dWIEN WeI30.1q
A 380D
[L¥] T10T T8 10 waydedy

Vs :Anuney
V/N 13500

74 papiodal SJUOpPISAY «  SUOISSIS) dOYSHIOM UOISSIS-¢ 90BJ-0)-008,] :POJA] QUIOIPOW [BUINUI WLIOJUT O], SUIDIPW [BUIOIU]  © UJAIS SIOUIRT :SPodfy  1sod 9s9)-a1g [9v] 8107 ‘T8 10 qooer
(spopour
[oAY] suonsang) uonenjead ‘ozis ajdwes)
ornedsary sawonQO wnnoLIny) Auoyuo)  A303epad ‘OPOJA ‘SOLIOAY],  [OIedsdY /SWIY /AAN02[q0 syuedroned SPOUIRIA YoIeasay  odAL Apmg

(ponunuoo) 1 3[qe],



279-302

J Cancer Surviv (2022) 16

290

10 (0/6=U) paysnes ‘SdDS pue saLewwns
qz  A10A s103E)IOR] WRIS0Id o JuSUmEan ‘(D0 ‘NDON
‘uoneINp SYOM INoJ ‘0DSY) 21ed dIysIOAIAINS
paugjerd , pue Jusrolyns 0} uondNpoIUI
SeM UOIIBJOI [BOTUI[O :21mo9] dIYSIOAIAING o
SOIM OM]) A} paaISe JuAU0)
s10ye)oe) werdord G . 611
‘sjuedoned dIYSIOAIAINS & J& UOne)oI
payouaq weiSoxd oy dIySIOAIAINS 100UBD
jey papodor s1ojejjoe) yoam-g & Sunerodioour
1 weiSoid pue sMO[[Q] [[V « weidoxd diysmore g
‘uonEN[eAd S[[DS
doyssprom-jsod Surmnp
S[[IS UOHEDIUNUITOD
S, VS JO asn poseaIdu] «
(20"0=d) uonouny [enxas
s swdpqoxd aropdxa
€ PINOYS SdOd JAWITY «
(100=d)
uonounysAp [enxas
0} SunnqLIUOd SANSSI
10§ suondo jusunean
JO 98pamouy] pasealdu] «
(10'0=d)
uonounysAp [enxas
Jo sasned Fuuojdxa PapI0231 JON JUNU0D)
1I0JWOD PASBAII] « JySney
(+0°0=d) ared S[[D[S UOLEDIUNUIWOD
drysioarams Surpraoxd S, VS oy donoeid
14 M HO0Jwod paseardu] « 03 doysspom jsod ‘syuaned

SIS /s90usLIddXd

[eoIUr[d pue ddudLRdXd

oy1oads-£3oj0ouo
apraoxd o],

uone)ol [edIUI[d
901J-0}-008] ‘uosIad-uy :DPOJAI

‘SIOAIAINS
100UED OBy Ul

SHomowrely  swo[qoid [enxas UOWIOd

s1oje[Ioe) werdold
01 % sddV 01 *dpdureg
“uone)oI
[eoturjo-)sod uonen[eAd
woyI-9 & pajo[duiod
sddV SMO[J ddV :SPOYIRIA]  AJUO 1S3)-1S0g

VSN :Anuno)
AN 350D
[6+] 610 'Te 10 ue[ON

“QUIDIPAL

[eUIDIUI Ul pauren

ordwes jo Auofe]y (sddV

979 pue sueroisAyd

98¢) Koams-isod pue -o1d

paordwos [z ‘sopraod
[eorpaw ¢, :3ydueg

“doyssprom-isod (paye[nuuls) pasipIepue)s S[[TS[S UOTEOTUNUITIOD oSeuew pue Amuopr ‘KoAIns
zmb paseq-o3pajmouy yim uoissos Aeyd S, VS K103y I S I0MduIe. | QJeIIUNUILIOD 0) S[[IS pue zinb oFpajmouy VSN :Anuno)
uo doueunorad 9jo1 & papnjouy “doysyiom doys>prom pue ‘sopmije ‘sLoJuwod wo)I-§ uonudAIuI-jsod jso3-)sod AN 350D
qz Ul JUIIP ON » [euoneonpo Aep JleH 90eJ-03-00e} ‘uosiod-ur :dpoJAl dFpajmous| sq)d oAoxdur o, sdDd pue -o1d :SpoyIdIA 9s9)-01J [8+] 810T T& 10 WELLIDIA[;
sourfopns
dn mojjof ue
Suo dnoiny £30100uQ
S, UQIP[IY)) :WN[NOLLIND
PI000Y
PIeSH NUITIOAIAING
sJuoned e 0] SS90V o
*(K191908 JoouR)
UBOLIOWY, ‘SUOXSIAIT
‘dnoin) £Soj0ouQ
s uaIpiy)) “8-9) souropngd
‘ueyd a1edp yeay 29 S92INOSAI [RUONBINPI 0]
JOAIAINS B OQLIDSOP  SYUI[ — SIOINOSIY [BUOHIPPY o
0} A)I[Iqe pue SIOAIAINS 190UBd puokaoq
Ul SPIdU dIRII[BAY SUIAI] — Sa[NpOW 09PIA
JO Ssouareme Iy guaujean Jaye swajqoid
PaseaIour SaInjod] Ay} PproIAy usunesn
PAADI[OQ SOIPUANE JO 986 « JoYe swo[qold JySrom pue
SUOISSIS IMOIT £100UBd POOYP[IYD
74 uoneonp? uosiod-uy  Jo uonoUNSAp [epeuon)
(spopour
[oAY] suonsang) uonenjead ‘ozis ajdwes)
ornedsary sawonQO wnnoLIny) Auoyuo)  A303epad ‘OPOJA ‘SOLIOAY],  [OIedsdY /SWIY /AAN02[q0 syuedroned SPOUIRIA YoIeasay  odAL Apmg

(ponunuoo) 1 3[qe],

pringer

Qs



291

279-302

J Cancer Surviv (2022) 16

“Swrea) ISTeI0ads yim
sdiysuonerar [earuro
doueyud 0} sontunyoddo
pauodar SISUIRA] JO 9/8
-ored diys1oAIAIms
Surpiaoid ur oouspuod
pue 95pajMou| paseardur
qgz ‘ez pauodar s1ouIed] JO 976 «
'S109JJ9 9pIS JO
UOTEOIUSPT PAsLaIoul
PAILNSUOWSP SIOUIBYT o
“dIys10AIAINS 0) pajejal
saouenu o[puey oy Ajiqe
oY) ul sjuowdAoIdu
panodar 9,88 «
“Suruueyd
areo diysioAlains
Adezoyjounuuuur
10J suonnjos
Anuopr o1 Aiqe
oy ur syustwoAodur
qaz papodor 9516 «
‘sapnuT
76 JO N0 sajnuru
IS¢ 10 paSeSud s1ouIRY] «
IeuIqom
£q pajoeduwr ypuowr
qp 1od syuaned ()6 pareWINSH »

‘sodround

areo dIysIoAIAINS

JO o3papmouy| JUSIdLNS

pey pue popunoI-[om

QIOW JIOM SMO[[J
payodar s1oje)IIoe

“Suone}ox

Suump doueuniofrod

[EQIUI]O SMO[[) ptm

(01/1=1) poysnes Apsow

UOISIOAP UO PAsNIOy
uoIssas Judnedino auQ «
Sunoowr
weo Areurjdiosippnur ouQ «
pudye 0)
pannbar a1om s1oured] JOd
WNWIUIW © }y/ SWnndLLImn)
‘syuountedop
A3010ou0 Arenid)
Je sjuowaoe[d [eUoneAIISqO

POpPI09Y JON :HUNUOD)
*QUITUO d[qe[IeA®
Opeul Sem JRUIGOM
9y, "suonsanb Joures| pue
uoIssnosip [oued ‘sapifs
uonejuasad Jo Sunsisuod
1SBOQIM INOY- SUITUO AT
SO0INOSAI PUB SIOTAIOS
ared aantoddns ojqereae
U} ()IM UOTJBSLIBI[IUIE ]
(AMD woy) s19piaoid
are)) Arewiid J0J soLdg
Surures[-g diysioalang
100U, 3} JO
uona]dwo)) :$90IN0SA1 YO «
so[one [ewmol
JUBAQ[QI ‘UOTONNSUOD
JdDS uo suononysur
‘SoUI[OPING PIseq-o0udpIAd
paureyuod 1ey papraoid
Iopulg : SOLIRIQI] QINRINIT,
“(Adeotp
TeorsAyd ‘Burposunod
“3-0) sysIA a1eds oantoddns
Aneroads Surmopeys
(SO S/ATewuns jusunean
SuroAlep pue Suneard
‘ddV ue Suimopeys
:SIOAIAINS (1M SOOUSLIdAXH o
SOpPING [BLIJAI PUB SIOIAIDS
ared aantoddns ojqerear

pue ares Arewid usomioq
diysuonea1 douryud 01
29 AIe0 pareys 10J parmnbor
so[o1 o1y10ads-ourdrosip
Jo Surpuejsiopun
dDd asearour
0, 2180 dIySI0AIAINS
wesdoxd JIOAT[OP 0) OUDPIJUOD 29
juowooe|d uosiod-uy :IpoJAl  ATpajmouy JDJ dsearour o,

Adezoyjounuuuur
SuroZopun
sjuoned 1oy saonoeid
ared diysioalans
UO Surea) ored
Paseq-qam ‘ouIuo :IPOJy  ATeur[diosipnnur aJedanpo o,

‘sysiSojorsAyd osro1oxd

‘SuenIIAIp :papnjour
speuorssajoxd yireay payy

*(s[euorssajord

eay pare

G ‘sasmu oonoeid G isdn
€5) sd0d 06 921§ ddureg

sKaams juowaoe[d-jsod yoeoxdde
pue -a1d pajo[dwos spoyowt
syuedionaed :SpoyIdAl POXIA
(A3o100U0

%6F) s 61 :dpdurey
“TRUIGOM B SB PIIIAT[OP
pue juaned pue JoxIoM
[e100s ‘osinu “siferoods
£3ojoouo Aq padojosop
wnnoLLNY) [SPOYIRIA  PayIdadsun

elfensny :Anpuno)
AN 950D
(161 6102 "[e 10 1odig

VSN :Anpuno)
AN 350D
[0s] 610 'Te 10 Jopad

oA

Soredsury sowoomQ

WNNOLLINY) /JUAU0))

suonsang)
£30Tepod ‘OPOJA ‘SOLOAY L,  YOIBasY /SWIy /2A103[q0

(spopour

uonenjead ‘ozis ajdwes)

SPOUIRIA YoIeasay  odAL Apmg

(ponunuoo) 1 3[qe],

pringer

Qs



279-302

J Cancer Surviv (2022) 16

292

“(syuoned 1oy ueos
14d Suuopio ‘Sunye)
A109s1y] 2A1SUSY21dWOD
a1ow “39) sagueyd
donoeid srerpawu
0 dn so3ueyp [ewg
-oonoerd o1ed
diys1oAIaIns 0y sagueyd
e 0) UOYULIUT PAJLIID
ey ‘¢ Sururer] :aSunyd 201004
(suonsonb
Supyse ‘K10)s1y
juaned Surye; “8-0) syse)
Suunp ssauygnoloy
PUB 1I0JWOD PISLAIOUT
papodar sioures]
dDd "SPadu IOAIAINS
100UED JO SSOUTRME
pue Ayjedurd pasearour
wnpnoLLny) -onoeld
[eOIUI[O Ul [NJosn pue
‘[euoneonpa ‘DANBULIOJUL
wnnoLLING Sururen
oy punoy s1uIed] JOd
:Sa3upy> avIpau
pup 2a1102ds.12d 241150 «
(wexSoxd-)sod  sypuowr
'Z ‘] 71 "xoixdde) mararuy
(100°0>d
‘P9t A 9%S7) sordoy e
sso1oe wesgoid-jsod pue

‘(saroueudijewn

AJepuo99s pue o0UIINIAT

JO Juswean ‘uone[Iqeyar

tuond9)ap ‘uonuosald ored

JO sjopout “y/Q) {SuI10U0d

Te100soyoAsd ‘ssa0oe ey

ur sonsne)s ‘oejonbas

wie)-3uo] *3°1) INOI

Ay AQ pauIIno JUAIUOI
JJO Paseq :wnnaLLIND

‘sreurqom AJyyuow

71 Jo saues Areyuswojddns
® papnjoul os[e weisold

(MI1AIOIUI BIA)

sonoeld ur opewr sagueyd

JO MOTAQT 29 MITADT
[I2UAD) :(Y7) {7 UOISSIS o

SdDd YIm douBUUIRW

)[e3Y] ‘9OUB[[IOAINS

paseq-ysu {(A1anoe

[ed1sAyd/esioIoxa uo

SNO0J) SUONBPUSUITIOL
9IS :(UIW-(6) € UOISSIS o

K10)S1Y [ROIPOUL

pasnooy diysioAlAIns

‘BUIUD210s SSANSI]

snje)s [e100soyoAsd

2 [RUONOUNJ JO JUSUSSISSE
(Ww-(p) 7 UoIssag «

MOIAI

10 S)TRYO JO UONBINUP]

*d0S 7 (POOYpIYd % KIDAT[SP WINNOLLIND

-oonoeld Arewnad jeins ur
K12A1]0p 2180 dIySIOAIAINS

“(Burpq

‘SPI0J3I [BOIPAUL ADIJJO

JUOY ‘10JRNSIUILIPR) JIe)S

IOYIO £ [=U $(SIUNOdUD

areo Suump syuoned

IM JOBIUI OYM SIDYIO0

pue ‘1op1aoxd areds yiedy

[emoraeydq ‘jstoewireyd

“101EN[10B]/I0)ESIARU

juaned ‘gers

9SINU JUB)SISSE [ROIPAUI)

Jyes aanodeiu jusned

yO1=t *(dN ‘Vd ‘0d

‘AN) s1equosald ueroruro
19=u] syuedronted onbrun ¢gz

‘(1] ANSIDATUN

[=u toonoed deand g=u

“QIRIYIV [endsoH £ [=u

s, omud)) ey payiend)

Aresopaq g=u) soonoeid
ared Arewnnad e z¢ :9pdureg

“WN[NILIIND

oy Jo Aynn pue joedwr

Q) QUILLIAP 0) (UONLINPS

jsod 1eoA-1 Jo wnururu

B PAIOAI[OP) MITAIIUI

ue pue ‘(ssausreme

pue o3paymouy] ul sagueyo

syuoned ynm
1oRINUI OYM

QUIJASEq USIMIOq SAI0IS J[NPE) SOLIBUIOS [BIIUI[D JO ur pakojdop A3ayens Aoy e ur 93ueyo IoIARYeq syuedioned ssasse 0}) anreuuonsonb
95pajmouy| 1021109 uononponur :(Yg) | uoissag « sem Annbur oaneroarddy, 10} uonuduI djowold anbrun wnynoLno-jsod VSN :Anuno)
J0 ju0010d ur 9sBAIOU] o 'Su0Issas uosiad-ur 1oy K103y I SlIoMdme.L | SE [[oM S (Ssaudieme 29 swed) ‘-a1d e Jo Funsisuod ugisop weidord FAIAMNS! :dweN weidoig
uonen[eAd SB PAISAI[P WN[NOLLIND *908J-01-308] pue o3pajmour)) spoedur donoerd a1ed uSISop SPOYISIA PIXIA spoyiouwt AN 250D
qz  werdoxd-)sod syerpawuy diysioarams 1oue)  ‘uosiod-ur 79 SUIUQ PDPOIA wi)-40ys 9onpoid o, Arewunid ey pajenSueLL], :SPOYIIIA] POXIN [2s1 0202 'Te 10 [epuasry
pasiuesio
T1om om wexdoxd oy
jepy —umuhmm SISUIBI[JO 9 [8
— 's[eod
SuIuIes] JO JUSWIASIYIR
Qej[Ioe) 0) y3noud jou ‘(4 L Ajorewrxoxdde)
sem wesSord juowooerd SUOISSIS 0M] papud)e
JO uoneInp ) ety SJHV % SdN ‘(smoy
payodar s1oured] Jo 9,1¢« (O] 03 £ "xoidde) suorssas
‘uonedronred Qa1 o) dn popuaye sqo
weiSoxd y3noayy sjeod *2IBD JUdUIEAT)
Sururesy z1oy) Sunosw 150d 10 ‘dn-mojoy
Kjomuo 10 Ajrented ‘dIYSIOATAINS UO PONUD sysi3ojoyped yooads pue
1 pauodar SIOUIBI] JO 966 « uoI1ssas Judnedino auQ « ‘sysi3ojoyoAsd ‘systerpod
-00n0e1d 110y} 0} JUBAS[AI 'SOSOUTRIp J0OULRd MU ‘sysideroporsAyd
sem wesdoid oy ey s spuaned 1oy Suruuerd ‘sreuorssajoid ‘sypedo)so
payodar s1ouIed JO 9%E6 o judunedn) pue Suryew paseq-Tendsoy ‘sysideror euonedndoo
(spopour
[oAY] suonsang) uonenjead ‘ozis ajdwes)
ornedsary sawonQO wnnoLIny) Auoyuo)  A303epad ‘OPOJA ‘SOLIOAY],  [OIedsdY /SWIY /AAN02[q0 syuedroned SPOUIRIA YoIeasay  odAL Apmg

(ponunuoo) 1 3[qe],

pringer

Qs



293

279-302

J Cancer Surviv (2022) 16

[ed1ur[d pue 23papmou|
drys10A1AInS pooypIyd
J0 90ua)adwod Jo [9A9]
ur osealoul JuedyIusIs

payiodar SUOPISY e
(§9°0=aS ‘ST ¢=IN)
somerpoed [e1ouod
ur 93pa[mouy paouryud

qz paodal SJUIPISTY «
‘sopunpoddo uoneonpa
diys10AIAINS 190ULD
IOUNJ pue SUIOsuNod
ur Suuren) [euonIppe
‘uoneuLIoyul A1)

Q10U JYSNOS SUOPISIY »
(69:0=as
G/ €=IN) swrerSoxd
KouapIsal 19y10 0}
wexoxd oy puowIIOoar

I PInom SJUAPISNY «

'sa[npayos dn-morjoy
pue sdDS pauyop
Jo yeuwoj ay ur poddns
Joyny poysonbar sgo «
-onoeld
Aqrep 105 [njyosn werdoxd
Suiuren ay) punoj pue
weiSoxd oy powosjom
I siuedioned 4o [1v
(uonewIoyul
papraoxd jo Aypenb
{PIAIOAIL AIBD ‘PIAIIAT
yoddns yim paysnes)
weidoxd ay) ym
paysnes arom sjudned
1SOA “Jryasn ueyd areo
SSOU[[OM dY) PUNOJ SjuNe ] «
qp uonen[eAd JUdNeJ
's)59)
dn-morjoy Suriopio ur
SqBHOJWO0d SJDd "2Ted
juoned jo uoneurpIood
o ul pasisse wesSold «
‘(1890 sem
ssa001d ared Jo uonisuen

€ e

ured SwiSeuew ‘K103s1Yy
[ed1pow & SuBye) JO) S[[1S
‘(sonuedsip 1opudd pue
Ayroruyyo Jo Surpueisiopun
‘SINOIARYA( [BNXAS
pue asn Snip Jo sousprour
‘SaNIPIGIOW WLI-FUO[
pue -110ys Jo) o3pajmouy]
:SUIMO[[0] oY} doUBYUD

0} POwUIe SUOISSAS JTUT[D)
“(Apmys osed awes
Y} PIMO[[OJ UOISSIS JIUI[O
Joed) JuIIed] paseq-osed
dnoi3 Apyjoom Jews

BIA PAIOAT[OP WINNOLLINY)
“WN[NOLIIND
o1 Amunuod juenedno
Supsixd s,vI0N
OJul PajeISAIUI WN[NOLLIND

dIys10AIAINS 190URD)
‘dn-mojjoy
Jog saurfoping ‘uonmmnu
pue Ayanoe [esrsAyd
cuonuoaadld Areno)
10} suonepuaWIIOdAl ‘ured
QIUOIYO JO JUSWATRURW
JAVD SudwoSeuew-Jlos
pue an3ney ‘5109130
9pIs JO JudwaFeURWL
pue uonuaAdid Jusunean
10e suoneorjdwiod
AJe[ PUE S0

opis [earsAyd :wnpnaLLIm)

‘wreSoxd Sururen Iy-9 -09ej-0)-09€) U0sIod-U] :IPOJA!

Spasu

paynuapI-Jjes Surpuesing s
QoUR[[IoAINS

dn-mo[]0] POPUSUILLIOIDY «

wred) 10oued s Juaned uo ojuj «

Arewruuns JUSUIEAI], o

S[TE)Op OSBASIP JUANEJ «
UIBJUOD YoIyM

SADS 9AIAI SID{ HUNU0)
‘oI1ed pareys JDd
yum 1s130100u0 Arewrnad
£q a1ed (gD ' ynm
JIN wesdoid ssoufop e Aq
a1eo pareys AJuo gDd £q
papiaoxd a1eds diysioAlans
sshkemyped ¢ Jo

Awouoxe) s, woo[g

0} SUIPIOdIE PIJRINULIOY
$0AN02[qo Sururea
‘(Irmonns [eUOnNEINPI
SursIxo ojur WN[NILLIND
JjeI3oyur 0) pasn) [SPOJA

‘SIOAIAINS

I90UED POOYP[IYd
10J a1ed dIys10AIAINS
Surpraoxd ur opmme

do)s-XIS S, UI0Y AOMIWEL] PUE LOJUWOD ‘S[[IYS [LIIUIO

uossod

Ul ‘90BJ-01-908 ] :dPOJAl

oSpajmouy JuopIsar

ouerpaed asearour o,

s1doouoo diysioaans
JO ssouoreme pue

oSpojmouy Jo asearout o,

JuowdFeuRW

PUB JUSUISSISSE JOAIAINS
190UBD JO 3pa[mouy
10p1aoid ypeay aaoxdun

[(%17) €ADd L (%8¢)
T-ADd €1 (%1¥) 1-ADd
+1] sueroisAyd juspisaz
owerpaed ¢ :dpdueg
"9qe[IBAR S)USUIIOD
1x9) 901y 10j uondp
*(901010 PadIO — J[LIS
HISYI-G) 1OA] IS 1o/pue

SUBIOISAY ] o8papmony ‘sopnyye
JUOPISOY S JOUIES] U0 oIreuuonsanb 1593-50d
omerpae duro-isod pue -o1d :SpoyIIAl 980)-01g

sdD Ppdueg
‘uon[dwod weidoid 1oye
pajojdurod 1s9) a3paymouny
sdD pue uoneneAy :SPOYIAl  AJUO IS-)SOJ

sjuoned [£)0210]09 %9 SEAIq
621 ‘8dDd €11 dpdureg

*(o013es1p AjSuons=g

‘0013e A[Suons=] ‘o[eos

VSN :Anpuno)
AN 280D
[s5] 8102 'Te 10 Z1emydS

Auewion :Anuno))
AN 350D
[¥$1 9102 "[e 19 Sulyos:

epeuR) :Anuno)

‘euoneonpa uefd QU0 0) PALIDJAI AIE SIUANEJ pue ‘Aoudronge werSoxd 11T Jutod-g) “werdoxd (dDgM) weido1d 1eoue)
aIed) sgDd Aq Ajpanisod ‘wesdord Jogm oy 100ued dA0xdwr ‘spuoned ‘sjuaned 0} [e119Ja1 Js0d-1eak Auo puokog SSOU[OAN O], :duIeN WeIsold
POAIDOAI SeM WRIS0IJ » O} PALIGJAI pUB POSIRYOSIp 100UBD [210310]00 pUB [£19910[00 29 [ syuoned pue sgOd uonenyeAd AN 350D
1 uonen[eAd JDd  [endsoy urew woly syuaned uos1ad-uy :9POJA] 190UERD JSBAIQ 0] dIBD APIAOL  1SBAIQ Pue SdDd 0] JUdS AdAING :SpoYP  weidoid-1sod [€5] S10T ‘T8 10 uoyysny
(spopour
[oAY] suonsang) uonenjead ‘ozis ajdwes)
ornedsary sawonQO wnnoLIny) Auoyuo)  A303epad ‘OPOJA ‘SOLIOAY],  [OIedsdY /SWIY /AAN02[q0 syuedroned SPOUIRIA YoIeasay  odAL Apmg

(ponunuoo) 1 3[qe],

pringer

Qs



279-302

J Cancer Surviv (2022) 16

294

*(9%01) Hoddns

[emuids pue [euonows

(%01) vonmnu

(9 1,) Aderopowoyd

SNOUSABIUT

Jo pedjsur Juounean [iid

Pa1931e) pUR SIOIBWIOIG

[9A0U (9, 8}) I1oouLRd

Jo sisoudSoed (9,79)

SUII02I0S 29 UONBUIOIRA

ysnoxyp uonuasaid

1090Ued :syuedronred

asmu Aq donoerd

0y Juouniod 10 djqeuonor
I PparopIsuod sordo «

'sordoy

‘218
100UED pasifeuosiod 2
JuoUNEaT) PAJOSIL) SSANSST
[eminds/[eaidojoyoAsd
<sonsst dIysI0AIAINS
cured oryyedomou

‘SOIUOUDS ‘UONLINU :JUINU0D)
"90UQIJUOD

's01d0) 00URIOIU0D
drysioArAIns Jo uonuajer

-doudddxe

Suisiu s1eok Op-17 YIm

(AS0109u0 ur dUO pue dIed

Arewid ‘yoreasal/ioopy

[eo13ns,[eorpaut

Q1D DAISUIUL

‘JuowaSeuew 9580)
sosmu ourdii |z :9dueg

syuedionred

£q pajerdwod uonenyead

VSN :Anuno)
AN 380D

qZ  JO [[e991 dJBIPAWI POOL) « osINU ABP-0UO [eNUUY  9OUAIJU0D U0sIod-uy :apoJAl pue oFpajmouy] ssasse 0, SOSINN  90UAIJU00-)s0d :SPOYIIAl  AJUO 159)-1S0] [£51910T T8 10 UB 4
poyour A10AT[op
(L) tsarderar 10oued
MU (9) :$109J3 e[ pue
uLd) 3uof () ‘90uR[[IOAINS eensny :Anuno)
() toreo oanioddns /sdod-10j-dysioArams-10oues
-0onoeld 0) soSessowr Aoy (£) to1ed Jo uoneUIPIOOd /Buuren-pue-uoneonpa/op-om-jeym/3io
Ajdde 0 Juopyuoo arom PpuB UONRIIUNWIWIOd “N0100uRddWOI0IA
74 Koy pajrodar s1oured T o (2) ‘s[eyudwepuny "9IBO PAIBYS JUUNLAI) ‘syuedioned 0pg (Aprys “Mma//csdny jury weagoad
‘pajentead Apanisod diysioarans ojur A30[oouo woiy I0A0 0} payoune| (Apms Suro3uQ) sIauonnoRId A1) Arewd
a1om sdoysIO « (1) :sonpowr werSoxd SIOAIAINS JO UONISURI) s[euorssajoid SuroSuQ) y/N :9pdweg  (3so3-)sod 10J dIYSIOAIAING 100UR)) :dweN WeI30.1
uowogesuo ySiy UOASS JO SunSISU0d ur S[[IS pue agpajmou| yeay *KoaIns 9s0)-a1d) AN 350D
I POAIDII 9SINOD SUI[UQ) »  ISINOO UIUO USdO Joom-f,  "OUI[UO ‘POSEQ-QIAN PO dDd 9ouBqUO/OSEAIOU]  Polf[e Pue SO 1s91-sod pue -o1d :SpoyIIIAl 159) pameq [96] 8107 Te 10 IWS,,
‘wrerdorg
Sururex], Koudprsay
OLeIpad S, V1D Wwoy
JUAUOD ‘SIOURY) NPy
Suno { pue ‘uddse[opy
‘POOYPIID JO SIOAIAING
1oy saurjopinn dn-mofjo.g
uud [ -Suor,, ‘dnoin
£3o[0ouQ s, uaIp[Iy)
AL, ‘s1op1aoxd areds yyreay
103 Sururen dIysIoAIAINS
10J SUONEPUSUITIO0T
(50°0>d) NOI :.SuonIpuo)
SWA)I JUSWISSISSE JIUoIYD),, “UdIP[IY)
[[& UL Sofjiue; 1oy pue Auyyesy somerpad Jo
SIOATAINS SUI[OSUN0D  AWAPELIY ULILIOWY :JUJU0))
[)IM HIOJWOD JO [9AJ] “(Aurey
U1 9SeaIOUl JUBOYIUSIS UO S)O9JJo Juawean
174 payiodar sjuapIsay JO 100130 w9} Suof
(90°0=d) K1oysiq ‘suonesunuI A1y
[e01PoW S JOAIAINS uo) syuared pue syuoned
®OYe) 0} AJI[Iqe SUI[OSUNOD UI JIOJWOd pue
oYy 1dooxa (g("0>d) wan “(SI0hap 2ANIUZ000INoU
JUOWISSISSE OB UI S[[IYS pue SIOPIOSIP
(spopour
[oAY] suonsang) uonenjead ‘ozis ajdwes)
ornedsary sawonQO wnnoLIny) Auoyuo)  A303epad ‘OPOJA ‘SOLIOAY],  [OIedsdY /SWIY /AAN02[q0 syuedroned SPOUIRIA YoIeasay  odAL Apmg

(ponunuoo) 1 3[qe],

pringer

Qs



295

[os] AN 610C
e 10 JJopxd
[8+] 810C
* * * % % T8 10 WRLLRIA
[17]
# # # * * 910T “Ie 1 Aleq
[ov] 810T
# # * i # * % “Tewindeq)
JoBNSqR Ul PIQLIOSOP Wwe13oId
[ss] 10T
% % % % % % % e 10 ZIeMyos
[zs] ozoz
* % % * * * % * w819 [epuasny
S10T
* * * “Te 30 uoysmy
[16]
# # * * * % 610 “Te 12 Jodig
[6v] 610C
* % * * * * * * “Te 10 ue[oN
[v] 10T
* * * * * * * * % 'Te 19 WoYoRIN
[ov] 810
* * * % * % “Ie 1 qooel
[sv] 810T
* * % * * % % % ‘Ie 19 Aoarey
[¥+] croT
% * * * % # % “Te 30 JueID)
[ev] ozoT
* * * * * * * * + T8 30 WYBuq[y
[8s]9t0T
* “[e 30 SuBAg[
[ev] 610
# # 3 % Te 19 anygouo(g
l6€]
S10T ® ¥10T
% % % % % % “Te 30 yeung
[8€] 610C pue
810T “[e 1
* * * * 9qaqy-palleg
Aprys 1x0)-[[NJ Ul paqLIOSIp weidold

SI00UBD
(somerpad ‘YAY  oouoLadxo Sunjew uonuaaxd SUOIIPUOD [BIIPAW S} [B100SOYOASd $1091J9 [eorsAyd MOU PUE SIOUALINOI (Anunoo
“3-0) suonendod  10AISOIRO UONBUIPIOOD  -UOISIOP PUB dInjonns 9SBASI(J] pue  OIUOIYD JO JudwRFeueut Jo yuswaFeuewr Jo yuowaFeuew IOJ O0UR[[IOAINS  ‘TBOA ‘OuIeuIns)
[eroods Audned 218D uopedUNWWO)) [eorur)) uonowold yeoy pUB 9OUR[[IOAINS puB 9OUR[[IOAINS PUB QOUR[[IOAINS pue UONUIAIJ so[onIy

J Cancer Surviv (2022) 16:279-302

surer3oxd uoneonps Jo syjusuodwiod a1ed diysioAlaIng g sjqer

pringer

Qs



296 J Cancer Surviv (2022) 16:279-302

éﬁfg webcast [50], a survivorship conference [57], an in-person
2.2 workshop and online webinar [52], and an in-person seminar
_- and online webinar series [43].
o Cancer survivorship program curricula
§ gbé A range of sources and guidelines were used to inform survi-
£85 vorship education curricula and content. Eight [43-48, 52, 55]
§ of 21 programs specified the utilization of at least one specific
g recognized guideline or framework to inform survivorship
g . program content or curricula. These guidelines/frameworks

included the Children’s Oncology Group Long-Term
Follow-up Guidelines [43, 47, 55]; the Quality of Life
Model for Cancer Survivors [44]; the American Cancer
Society Clinical Care Guidelines [45]; the American Society
®ox of Clinical Oncology (ASCO) Breast Cancer Survivorship
Care Guidelines and ASCO Treatment Summary
Survivorship Care Plan [46]; the Institute of Medicine
(IOM) survivorship recommendations [52]; and the 5A’s
communication framework [48]. One study [39] did not ex-
plicitly specify the foundation of curriculum content but de-
scribed the utilization of videos from the IOM in their program
M and linked additional resources from the American Academy
of Family Physicians (AAFP), National Comprehensive

making

structure and decision-

Health promotion Clinical Communication Care

and Disease
prevention

Q
5 Cancer Network (NCCN), National Cancer Institute (NCI),
o g § the Physicians’ Desk Reference (PDR) and ASCO. Lecture
; 'ﬁg content for one fellowship program was informed by the
§ = % Commission on Cancer (COC), ASCO, and NCCN guidelines
g g2 [49]. One study described the use of an interdisciplinary com-
@EE mittee (incorporating cancer survivor representatives) along
2 with literature, to inform their survivorship curriculum [53].
T % Two studies engageq clinical st.akeholders in informing cur-
g e ricula [38, 50], but did not specify the engagement of cancer
g g g survivors. One study engaged a stakeholder group consisting
ﬂg §°§ of clinicians, community outreach, marketing, and business
agd P development staff in informing program curriculum content
[41]. Seven studies did not specify what informed survivor-
g 52 ship program content or curricula [40, 42, 51, 54, 56-58].
85¢
%‘f %é Teaching or learning frameworks and theories
é § Z . . underpinning the survivorship programs
=1
é; Eight [38—40, 43-45, 52, 55] of 21 survivorship education
§ =z programs explicitly described the use of a teaching or learning
g QE El % framework or theory to guide program developmept or eyal—
é 2 § g uation. Buriak and colleagués [39] used the Analysm, Des1gn,
§ = ﬂg) § % Devel.opment, Implementation, and Evaluatlop (ADDI.E) in-
—fg 2 % 8§ . . & structional systems process model and a revised version of
£ A A © 3 Bloom’s taxonomy to design their educational program. The
g § g iy § 3&5 same authors also used Gagne’s “Nine Events of Instruction”
o g g 5 2 % E 5 = _ § and Mayer’s principles of multimedia modality to facilitate
e _é g £ z S 2 S ‘g > t% effective learning. Berrett-Abebe, Chaput, Harvey, and col-
=l <238 w2 H * leagues [38, 40, 45] described the use of Kirkpatrick’s

@ Springer
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Training Evaluation Framework. Of these three studies,
Chaput and colleagues [40] utilized three levels of the frame-
work (satisfaction, knowledge, and behavior) to develop the
outcome measures of their education program, and the re-
maining two studies [38, 45] used the framework to guide
program evaluation. Berrett-Abebe and colleagues [38] also
described use of social cognitive theory to guide the develop-
ment of their training program. Fulbright and colleagues [43]
used adult learning theory in curriculum development (and in
case-based examples). Grant and colleagues [44] described
the utilization of adult learning principles and institutional
change theory. Risendal and colleagues [52] utilized Boot
Camp Translation methodology and appreciative inquiry to
develop and implement their curriculum, while Schwartz
and colleagues [55] used Kern’s six-step model to integrate
their survivorship curriculum into an existing educational
structure. The same study also used Bloom’s taxonomy to
inform learning objectives. Thirteen studies [41, 42, 46-51,
53, 54, 56, 57] did not describe the use of a teaching or learn-
ing framework/theory.

Cancer survivorship program evaluation

Education program outcomes are reported in Table 1 as in-
formed by the Kirkpatrick framework. Program outcomes and
final interpretations were the same after removal of abstract
studies from analysis; thus, outcomes described in full-text
papers and conference abstracts were appropriate to be com-
bined during narrative synthesis.

Kirkpatrick level 1—reaction to program

Sixteen studies [38—40, 4244, 46, 47, 49, 51-55, 57, 58]
evaluated level 1 outcomes. Views on learning experience
were mostly measured using a Likert scale (from strongly
disagree to strongly agree) with certain studies also incorpo-
rating open text [42, 44, 55] and interview feedback [44, 47,
52, 53, 58]. Across all 16 survivorship programs, learner ex-
perience and program content were generally reported to be
favorable. Outcomes reported included program usefulness
and relevance to practice [38, 47, 51, 52, 54, 55, 57]; satisfac-
tion with program design and organization [39, 51]; satisfac-
tion with program content and delivery [39, 40, 43, 44, 49, 51,
53, 58]; recommendations for program improvement [42, 58];
and the recommendation of the program to others [38, 46, 55].
Critical reports on learning experience included insufficient
program duration to facilitate the achievement of learning
goals [51, 58]; the request for further training in survivorship
counseling, additional onco-fertility information, and
survivorship training opportunities [55]; limited expo-
sure to long-term follow-up care and the request for
more structured education and quality improvement

activities [58]; and additional support in acquiring
well-defined SCPs and follow-up schedules [54].

Kirkpatrick level 2—learning

Thirteen studies [38, 40, 44-48, 51-53, 55, 56, 58] reported
positive level 2a outcomes, including increased awareness of
cancer survivor needs [47, 52, 58] and increased confidence
[38, 40, 45, 51, 56, 58], self-efficacy [38], and comfort [44,
46,48, 52,53, 55] in providing cancer survivorship care. Most
outcomes were measured using self-reported questionnaires
with three studies utilizing interviews [44, 52, 58]. Fourteen
studies [38-40, 42, 43, 45, 46, 49-52, 55, 57, 58] evaluated
level 2b outcomes assessing improvements in knowledge,
competency [55], and the recall of topics [57]. Eleven of the
fourteen studies evaluated knowledge outcomes using pre-
tests and post-tests that were delivered immediately after pro-
gram cessation (immediate post-test) (e.g. questionnaires, sur-
veys); two studies used a pre-test and immediate post-test
followed by a 3 month [40] or 12 month [52] delayed post-
test; and one study utilized feedback from fellowship program
facilitators to determine that learners had sufficient increase in
cancer survivorship knowledge [49].

Kirkpatrick level 3—transfer of learning/behavior change

Nine studies [38, 39, 41, 43, 44, 48, 52, 53, 58] evaluated PCP
learner behavior change as a result of survivorship education.
Of'the eight studies, only two [44, 53] evaluated the transfer of
cancer survivorship learning to clinical practice (e.g., in-
creased PCP confidence ordering follow-up tests; self-
reported behavior change due to education intervention), both
of which also provided follow-up evaluation 12 months post-
program commencement. The remaining six studies [38, 39,
41,43, 48,52, 58] only measured outcomes immediately post-
program; and thus, only evaluated the intention of PCPs to
change practice (e.g., implement follow-up guidelines, im-
prove referrals, provision of routine screening, etc.).

Kirkpatrick level 4—program impact/results

Two studies evaluated level 4a outcomes assessing survivor-
ship changes in organizational practice [41, 44]. Daly and
colleagues [41] reported that one PCP practice referred three
patients onto lung surveillance and screening because of PCP
education sessions within their program. Nearly all (98.1%)
participants in Grant and colleagues study [44] reported that
program participation resulted in the uptake of cancer survi-
vorship care at their respective institutions, though specific
detail on changes were not provided. Institutional assessments
and surveys completed 18-month post-program commence-
ment found significant change and improvement in organiza-
tion vision and management standards; practice standards;
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psychosocial, emotional, and social care; communication
standards; quality improvement standards; patient and family
education; and community network partnerships. However,
despite reporting statistical significance, the specific magni-
tude of change was unclear.

Three studies [50, 52, 53] assessed level 4b outcomes
which indicate survivorship program impact at the patient
level. Risendal and colleagues’ mixed-methods study [52]
found that training sessions led to varied survivorship care
changes across participating rural practices, including more
comprehensive history taking, improved referral of patient
surveillance scans, and other unspecified immediate changes.
Rushton and colleagues [53] reported that 1 year after initial
transfer to their PCP cancer survivorship referral program,
patients were satisfied with the overall support, care, and qual-
ity of information received and were more knowledgeable
about treatment received, potential late effects, and the latent
symptoms to report to their primary care providers. Perloff
and colleagues [50] estimated that 590 patients per month
were “impacted” by their PCP survivorship webinar; howev-
er, it was not specified how authors measured this outcome or
whether the impact was positive or negative. Notably, all three
studies [50, 52, 53] did not quantify the magnitude of change
in outcomes reported.

Discussion

Primary care providers are integral in the provision of acute
and follow-up care to cancer survivors, yet many PCPs report
being unprepared to offer adequate cancer survivorship care.
To our knowledge, this is the first systematic review evaluat-
ing cancer survivorship education programs targeted towards
PCPs in published literature.

Cancer survivorship program content

Survivorship program content and aims varied across studies
with some programs focusing on specific symptoms (e.g., fear
of cancer recurrence) or cancer groups (e.g., neurological can-
cers) and other programs providing a more complete overview
of survivorship care. In an ideal circumstance, PCPs should
have access to high quality programs that provide a broad
overview of survivorship, as well as those that focus on a
specialized topic such as management of specific symptoms.
While it is recommended that survivorship education pro-
grams for PCPs address all core survivorship competencies
[9, 33] (e.g., surveillance for recurrence and second malignan-
cies, management of late and long-term effects, management
of psychosocial wellbeing, and health promotion), it is essen-
tial that the specific programs are “pitched” at the right level
for the targeted PCPs. Risendal and colleagues [52] raised the
possibility that the curriculum developed for their PCP cancer

@ Springer

survivorship training program can be too broad and that im-
portant learning points may not have been emphasized strong-
ly enough; as despite improving from baseline, PCP learners
still recorded “poor” test results. In contrast, overcomplexity
can be a key barrier to learning uptake through hindering
information recall and limiting the transfer of learnings to
practice [60]. Therefore, a one-size-fits-all approach is likely
inappropriate. To address this issue, an evidence-based ap-
proach to establish the minimum cancer survivorship educa-
tional requirements needed for PCPs is crucial. Moreover, the
ASCO Core Curriculum for Cancer Survivorship Education
[33] could potentially provide a framework which could be
contextualized to the scope and practice of PCPs.
Additionally, comprehensive survivorship education pro-
grams should be made adaptable to the local context and
learning needs of individual PCPs (e.g., determination of prior
knowledge, adaptation of content to learning characteristics,
adaptive navigation, altering the sequence of program content)
to improve learning outcomes [61, 62].

In the 21 included studies, only 14 studies described the
sources used to inform survivorship content or curricula. Of
the 14 studies, only eight studies specified the use of recog-
nized survivorship guidelines. To ensure PCPs are competent
in survivorship care, it is paramount that education programs
are based on current, quality evidence. While we acknowledge
that information on content development is often omitted from
publication, study authors should endeavor to highlight edu-
cation content is evidenced-based, to increase learner confi-
dence in program quality.

Teaching and learning approaches

The use of learning and teaching theories across all twenty-
one survivorship programs were minimal, with only eight
studies describing the use of a specific learning framework
to guide program development. The ultimate aim of survivor-
ship education programs is to facilitate clinical behavior
change that will impact the care of cancer survivors
[63, 64]. Greater attention is needed to incorporate be-
havior learning frameworks and theories into survivor-
ship programs to promote tangible and sustainable
changes in clinician practice [7, 65].

Our systematic review also identified that cancer survivor-
ship programs can be delivered in a variety of modalities (fel-
lowship programs, online modules, didactic lectures, presen-
tation, workshops, etc.) depending on needs and context—all
resulting in perceived positive learning outcomes. While this
review does not allow the comparison of the efficacy of dif-
ferent learning modalities, the choice of delivery mode for any
education program can directly impact learning outcomes and
knowledge retention. Further investigation of the impact of
various learning and teaching approaches in the context of
cancer survivorship education is required [60, 61]. For
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example, in a recent review on cancer education in medical
schools [66], education programs which promoted interactive
educational experiences such as clinical simulation, role play,
summer programs, and interaction with multidisciplinary
teams were highly effective and had the most positive impact
on learners, while intensive block programs, lectures, small
group discussions, and computer or web-based education
were not as effective [66]. Additionally, when compared to
traditional learning, web-based education programs have been
shown to have little to no difference on health professionals’
knowledge and behaviors or outcomes of patients [67].

Although interactive survivorship education programs may
be ideal, lack of clinician time has been highlighted as a sig-
nificant barrier to PCP delivery of cancer survivorship care
[14, 68], with providers indicating a preference for online
programs [69]. Another consideration is the rapid develop-
ment and innovation in learning technology and access limi-
tations as a result of the COVID-19 pandemic [70].
Interestingly, twelve survivorship education programs in our
review were delivered over 1 day or more with reported learn-
er satisfaction and positive feedback—suggesting that PCPs
are also willing to dedicate ample time to survivorship learn-
ing. As the current literature in this area does not allow eval-
uation of the most optimal mode of delivery, future research
should be conducted to identify the optimal and most appro-
priate modality depending on needs, context, and setting to
ensure practical consideration are accounted for, content is
tailored to the appropriate primary care audience, and that
positive learning outcomes are amplified. In particular, survi-
vorship program developers seeking to introduce additional
modalities to existing programs (particularly in residency pro-
grams) should regularly measure program learning outcomes
through education assessments (at a minimum pre- and post-
education), differentiate assessment results by modality, and
then examine any differences in performance [71].

Cancer survivorship program outcomes

Learning outcomes (e.g., PCP satisfaction, transfer of
behavior change, knowledge, confidence) across all 21
programs were generally reported to favorable and ben-
eficial to PCPs. While promising, it should be noted
that most studies only assessed outcomes immediately
after program completion, meaning the long-term impact
of survivorship education on clinical practice was not
evaluated. For instance, although nine of 21 programs
reported that PCPs had increased willingness and intent
to change practice, only two studies actually evaluated
whether PCP learners had implemented the skills
learned during survivorship education into practice.
Similarly, few studies evaluated the impact of survivor-
ship education programs on organizational practice
(n=3) and patient outcomes (n=2); and those that did,

did not quantify or provide evidence of these results.
These deficiencies highlight the need for more rigorous
and robust study designs that incorporate adequate
follow-up to better identify the long-term impact of sur-
vivorship programs on survivorship care delivery and
PCP behavioral change.

Limitations

Several limitations of this systematic review exist. First,
all included studies were published in English, and most
included cancer survivorship programs were developed
in the USA. Therefore, such programs may not be ap-
plicable for other use in other countries especially coun-
tries where the culture, language, and health systems are
vastly different. Second, while it is common in the ed-
ucation literature, the high risk of bias across the in-
cluded studies (due to self-reporting, lack of follow-up
testing, study design, etc.) suggests that caution should
be taken when interpreting the findings from these stud-
ies. Nevertheless, this review provides some direction
for future research in this area. Third, only the pub-
lished literature was searched for this review, and
hence, we did not include many educational programs,
both in-person and online that have been developed and
conducted over the past decade (e.g., ASCO Continuing
Medical Education). Although this approach limits the
inclusion of such programs, the lack of detailed evalu-
ation data available for these programs in a published
report precludes us from addressing the aim of this
review.

Future implications and conclusions

A plethora of cancer survivorship education programs
targeted towards PCPs currently exist; however, we could
only identify 21 studies that evaluated education outcomes
in the published literature in this review. In Fig. 2, we propose
the following recommendations for developing and evaluating
survivorship education program. Our review highlights signif-
icant limitations of existing survivorship programs; therefore,
we suggest that survivorship education program content
should be based on evidence-based survivorship frameworks
and incorporate evidence-based learning and teaching ap-
proaches. Further, survivorship program content should be
tailored to PCPs through the establishment of minimum edu-
cational requirements to increase the utility and relevance of
survivorship education to primary care practice. Additionally,
our literature search highlighted extensive duplication of con-
tent across PCP survivorship education programs. While ac-
knowledging the necessity of contextual considerations (e.g.,
profit, prestige, varying health systems), we posit that educa-
tion developers should first identify other appropriate
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0 ASSESSMENT

Educators should critically assess the suitability and
quality of existing survivorship education programs to
optimize use of available resources and avoid
duplication of efforts.

0 FUTURE RESEARCH

Further research is required to establish

Evaluation of survivorship education
programs should incorporate robust
the optimal cancer survivorship
educational needs for specific groups of
health care professionals.

methods to evaluate the impacts (and
sustainability of impacts) of the
programs. Such methods should
optimally include (1) control group
comparisons; (2) pre- and post-
education measures; (3) immediate-,
medium- and long-term outcomes
encompassing reaction, learning,

behavioral and program levels.

° EVIDENCE-BASED FRAMEWORK

An evidence-based survivorship framework
should be used to inform the curriculum

content for survivorship education programs.

PROGRAM EVALUATION TEACHING AND LEARNING
APPROACHES

RELEVANCE AND NATURE

OF PROGRAMS
The focus of survivorship education programs
should be relevant to the scope and context of
practice for various health care professional
groups. Programs can therefore be
comprehensive in nature or can address specific
topics relevant to the scope and context of

practice of the learner (e.g., fear of recurrence,
surveillance, late effects).

LEARNING
NEED ASSESSMENT

Teaching and learning approaches for A pre-program learning needs

survivorship education programs should . ;
P prog assessment is recommended to inform

be designed to achieve improvements in e deslenian ke antationlar

knowledge, skills, and attitudes, with A . A
survivorship education programs.

consideration given to learners’ needs,

context and setting.

Fig. 2 Recommendations for developing and evaluating survivorship education program

education programs before “re-inventing the wheel” and du-
plicating efforts. Further collaborative efforts should be dedi-
cated to the development of studies which incorporate robust
evaluations of survivorship programs and measure the impact
(and sustainability of impacts) of education on survivorship
care delivery and patient outcomes.
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