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Abstract

Context Sixty-three percent of cancer survivors continue to
work, or return to work after treatment. Among this popula-
tion, work ability and challenges encountered in the work-
place by young adult cancer survivors have not been well
established.

Purpose The purposes of the study are to describe what is
currently known about work-related issues for young adult
cancer survivors diagnosed between ages 15 and 39, to iden-
tify gaps in the research literature, and to suggest interventions
or improvements in work processes and occupational settings.
Methods A narrative review of articles using PubMed,
CINAHL, and PsychInfo was conducted without date limita-
tions. Search phrases included young adult cancer survivors,
long-term cancer survivors, young adults affected by cancer,
further combined with key terms employment, work, and oc-
cupationally active. Inclusion criteria for publications were
young adult cancer survivors initially diagnosed between the
ages of 15 and 39, data about work or employment was pre-
sented, and articles written in English.

Results Twenty-three publications met the inclusion criteria.
Work-related issues included the potential for reduced work
productivity from cancer-changed physical and cognitive
functional ability that affected income, and resulted in distress.
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Coping style, support systems, and changing perspectives
about work and life in general were also influential on career
decisions among young adult cancer survivors.

Conclusions More research is needed to study interventions
to better manage health changes in young adult cancer survi-
vors within the context of the workplace. Since financial hard-
ship has been shown to be especially high among young can-
cer survivors, employment is essential to ensure payment of
cancer-associated costs and continued medical care.
Implications for Cancer Survivors While young adult cancer
survivors may initially grapple with cancer-related physical
and psychosocial changes that impact work productivity or
influence choice of occupation, employment appears to en-
hance overall quality of life.

Keywords Young adult cancer survivors - Work -
Employment - Occupational health

Workplace health and safety considerations
for young adult cancer survivors

Young adults, initially diagnosed with cancer between the
ages of 15 and 39 [1], may look forward to a lifetime of
opportunities. The number of people living beyond a cancer
diagnosis reached nearly 15.5 million in 2014 and is expected
to rise to almost 19 million by 2024 [2]. Considering this
anticipated increase in cancer survivors, many will be at an
age when cancer and its treatments could alter employment
opportunities. With earlier cancer diagnoses among younger
working-aged persons, job-related accommodations could
have far-reaching social and economic effects [3]. The ability
to work following cancer treatment is important for maintain-
ing self-respect, identity, and living conditions. It is also im-
portant for society to keep people employed for economic
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reasons and to prevent social inequality [4]. Information about
adults who continue to work long after a cancer diagnosis is
integral to understanding their potential health and safety
needs in the workplace [3].

A life course perspective on cancer can advance under-
standing of the unique ways cancer affects young adults
[5]. Cancer survivors encounter a variety of work experi-
ences such as changes in responsibilities, decreased capac-
ity to work, and perhaps job loss. Work ability is a com-
plex concept that changes over time as a new balance
between job demands and personal capacity is established
[6]. These changes can be associated with cancer or cancer
treatment, but survivors may also voluntarily change em-
ployment after self-reflection about life’s priorities [7].
Based upon issues associated with developmental stages
coupled with confronting a serious disease, early ques-
tions preliminary to this review pondered how young adult
cancer survivors approach and interact with others within
the work environment. Disclosure, career choices, impact
of cancer treatments on health, and work ability over the
course of a career could influence employment status. We
also wondered how occupational and environmental
health professionals could support working cancer survi-
vors. Hence, this review provides a comprehensive analy-
sis of what is known about young adult cancer survivors
and employment. Young adult survivors are an
understudied population compared with other age groups
who undergo complicated journeys because of their life
stage [8]. Therefore, the purposes of this analysis of schol-
arly literature are to examine what is currently known
about the work-related issues for young adult cancer sur-
vivors diagnosed between ages 15 and 39, to identify gaps
in the research literature, and to suggest interventions or
improvements in work processes and occupational
settings.

Methods
Search strategy

The first author searched the literature using the following
electronic databases: PubMed (United States National
Library of Medicine); The Cumulative Index to Nursing and
Allied Health Literature (CINAHL); and PsychINFO
(American Psychological Association). The search was con-
ducted in English without date restrictions and concluded in
January 2016. Search phrases included young adult cancer
survivors, long-term cancer survivors, and young adults af-
fected by cancer. Search phrases were combined with key
terms employment, work, and occupationally active. Eligible
publications were also hand-searched for additional
references.

@ Springer

Eligibility criteria

The following criteria were used to select publications for this
review: (1) Inclusion of young adults initially diagnosed with
cancer between the ages of 15 and 39 [1] at any time during
survivorship. The age range during survivorship may vary
based on how long after diagnosis the research was conducted.
(2) Inclusion of data about work or employment (3) articles
written in English.

Review strategy

One thousand one hundred twenty-seven articles were iden-
tified from PubMed, CINAHL, and PsychINFO databases
using the search terms listed earlier; 53 were duplicates
(Fig. 1). Study eligibility included the following: age of can-
cer survivors at initial diagnosis as well as length of time
since diagnosis or treatment; inclusion of work or employ-
ment issues as part of content. Study exclusions: samples of
adults diagnosed with cancer at a mean age of 40 or older;
age at diagnosis unknown. Careful consideration was given
to investigations listing age categorically to determine if the
sample met the eligibility criteria. However, quite often these
studies did not align the findings with the age categories. The
US Department of Labor’s Fair Labor Standards Act defines
workers who are economically dependent on the business of
an employer, regardless of skill level, to be considered em-
ployees. Whereas, independent contractors are workers with
economic independence who are in business for themselves
[9]. Number of work hours in any capacity are not part of the
US definitions of employment; hence, this review considered
all variations in reported employed and self-employed work
as determined by the research reviewed.

Quality assessment

Quality was assessed using the Johns Hopkins Hospital/The
Johns Hopkins University Evidence Level and Quality Guide
[10]. Articles were scored according to evidence levels based
upon type of article or research design. Three of the 23 (13%)
publications were at level I: experimental study, randomized
controlled trial (RTC), or systematic review of RCTs with or
without meta-analysis [11—13]. Three articles (13%) were at
level II: quasi-experimental studies, systematic review of a
combination of randomized controlled trials and quasi-
experimental studies, or quasi-experimental studies only, with
or without meta-analysis [14—16]. The remaining 17 publica-
tions were level III: non-experimental study, systematic re-
view of a combination of RCTS, quasi-experimental, and
non-experimental studies only, with or without meta-analysis,
or qualitative study or systematic review of qualitative studies
with or without meta-synthesis [8, 9, 17-31]. Levels IV
(opinions of respected authorities, committees, and consensus
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Fig. 1 PRISMA (2009) flow
diagram
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panels) and V (quality improvement program evaluation, case
reports) provided interesting insight and background into
young adult cancer survivors and work but were not included
in this review.

Quality guides associated with evidence levels 1-3 include
high quality: consistent, generalizable results; sufficient sam-
ple size for study design; adequate control; definitive conclu-
sions; consistent recommendations. Good quality: reasonably
consistent results; sufficient sample size for study design;
some control; fairly definitive conclusions; reasonably consis-
tent recommendations. Low quality: little evidence with in-
consistent results, insufficient sample size for study design
(Table 1).

Results

The 23 eligible publications included young adult cancer survi-
vor populations from the USA, Norway, Sweden, Germany,
Canada, Switzerland, The UK, and Europe. Seven publications
were cancer site-specific: osteosarcomas, colorectal cancer, tes-
ticular cancer, Hodgkin’s lymphoma, breast cancer, and cervical

m PRISMA 2009 Flow Diagram

Records identified through
database searching
(n=1,127)

A 4

Records after duplicates removed
(n=1,074)

A 4

Records excluded
(n =629)

Records screened
(n=719)

l

Full-text articles assessed Full-text articles excluded,
for eligibility > with reasons
(n=90) (n=33)

A4

Age of cancer survivors
younger or older than 15-
39 years at diagnosis
(n=15)

Work or employment data
not included in study
(n=19)

Studies included in
qualitative synthesis
(n=23)

cancer [14, 15, 19, 20, 24, 25, 32]. Two of these studies empha-
sized hematopoietic stem cell transplants [22, 27]. Five articles
[16, 21-23, 29] described survivors during the first 5 years of
survivorship while nine publications [11, 14, 15, 17, 19, 25-27,
32] examined survivorship in the long-term, greater than 5 years
after initial diagnosis and treatment. The remainder of articles
covered the complete span of young adult cancer survivorship,
both short and long-term. Most publications utilized quantitative
research methods. Seven [8, 20, 24, 28, 30-32] articles featured
qualitative designs. The final group of articles meeting eligibility
criteria were published between 2003 and 2015. The search
identified two large cohort studies that led to more than one
publication: The Medical Expenditure Panel Survey (MEPS)
[11-13, 18] and the Adolescent and Young Adult Health
Outcomes and Patient Experience (AYA, HOPE) Study [16,
21]. Publications meeting eligibility criteria from these large
databases are included in this review. Each publication was
thoroughly reviewed to determine if the study’s sample included
young adult cancer survivors diagnosed between the ages of 15
and 39, and the length of time since cancer diagnosis.
Additionally, inclusion of employment, or work, with related
findings was abstracted.

@ Springer



J Cancer Surviv (2017) 11:765-781

768

(1000°0 > ) pom owm-yred
U0 350y} JO 9,87 Pue doueInsul AIIqesip
uo 3soy) Jo 9,z 03 pasoddo se oj1p
Jo Aypenb pooS pajrodor 9;¢/ ‘pokordud
Ay syuaned Suowry (95 1) PaInaI Ik 10
(9 6€) douensur A1jiqesip uo puddop pue
oM 0) uInga1 Jou pip syuaned ) Jo 9,04
‘[230) U] "[0OYDS 10 SUIures) 0) PaUII
901 pue ‘own yed 9,1z yuowkordwd
QuN)-[[NJ 0} PAUINAI 96T ‘SINIATIOR
19y} 0} paunyal syudned asay Jo
%09 ‘yuerdsuen 199 wo)s anerodojewray
10gy uefdsuen []95 w)s onorodojeway
910Joq Fururen I0 [0OYIS Ul d1om
10 uonednooo ue pey (996) 611 ‘Te103 U]
‘sjnpe SunoA/sjuedsajope
ur 190ued Jo spadse [eroosoyoAsd
aanisod pue oAnegou jo (ayedar3Se oy ur)
Q0UISIXI0D ) JLNSUOWAP STuIpuL) ASAY,
“3umas [eoJ pue suejd uo
yoedunr aanisod jo (oydues oy Jo 994~)
[9AQ] Je[Iuls € pey Jooued jey) payodar
sdnoi3 o3e ¢ [[e ‘ueld e 0} pre3ar iy
*9J1] JOAO JOTJUOD JO ASUIS puL
douereadde Apoq se [[om se ‘Funpom J0f
sueld ‘vapyiyo Suraey 10§ sueld ‘uonems
Teroueury :uefd e 03 oyyroods oxom pajrodar
surewop 1] dA1E3aU Jud[eAdrd jsow oy,
Suruonouny [eorsAyd paonpar
10y aredard Ajremuoas :suoneorjdu [esrur)
'sdnoI3 JOAIAINS JOY)O SB S[OAJ]
dures ay) Jnoqe 1nq (' > ) sojdwes
SARULIOU dY) URY) S2I100S anJ1jej ueau
JoySIY pey SIOAIAINS JOWwN) ouoq AJIWUANXH
(100 =d%T9TT1D 87T
MO) SSAMSIP [EJUSUIL [YIM PIJBIOOSSE 1M
pakojduwo Furoq jou pue uoneonpa jo
[9AQ] MO © ‘BIBp QAIBWLIOU PUB JOAIAINS
PAUIqUIOD A} JO SISATRUR SJRLIBATINUL U]
(50>4d
so[duwes SANRULIOU PUB SIOAIAINS
10410 0) paredwiod 9¢-uLof 1oys
QY Jo suorsuawip [eorsAyd [[e uo sa100s
JOMO] Pey SIOAIAINS JOWN) dU0q AJWANX
'snye)s JudwAo[dwd pue uoneonpd
0} se sdnoI3 JOATAINS IS0 J} WO} IPIP
10U PIP SIOAIAINS JOWN) 9UOQ ANWANXH

so1reuuonsang)

(0£2-010 DIMOH) 120ue) jo

JUSWIEAI], PUE YOIEISY 10] UonezIuesio

ueadoing oy pue juedsuen morrewr

2u0q JoJ Sa[npowr o1y10ads HIm 9[eds
Ade1oy) 100ULd JO JUSSSISSE [euonoun

9J1] JOA0 [0NUOD)
douereadde Apog
amng

SureWwop 1]

9[eos Arewwuns

juouodwos [eyusw pue oeds Areuruns
Jusuodwod [earsAyd 9¢-urioy oys
9J11 Jo Aynpenb amsesw 0) 9¢-uLIo0} 1OYS
oreos uorssaxdop pue Kjorxue [endsopy
amreuuopnsanb on3ne

erwoue onse[dy

QUIOIPUAS dANRIJI[0IdO[IAIN
BUWO[AN

QWOIPUAS J1se[dSAPOIAIA
TIO

TAD

TV

TAV
'SOJIS JOOUE))

BUWIOOIES

10 ‘eraynd] onkooyduwA]

noe ‘ewoydwA|

unySpoy ‘ewoydwA]
urySpoH-uou [[99 LoD
1SS 100URD)

71 pakorduwo JoN
St pakordwug
:snye)s SUDIop
QD
120UBd Je[noNsd) {(qH)
aseasIp s UnSpoH (L)
s1own) duoq AJIUANX
1SS JOJUR))

s[onuod Aypeat] yim uostreduwiod
ur 9J1] Jo Aypenb paje[ar-yieay ssasse of,
ury
[BUON02S-SS0ID)

(s1sougerp e 93e) Juowdojaasp jo
93e3s 03 Surp109oE S)ordull ISAY) SUIWIEXD
0} pue pooynpe SunoA pue dUIISI[Ope
Jo spadse [epuswdo[aAap Uo I20ued Jo
joedun oanisod pue oanesou oy AJuopt 0,
:S0A12[Q0
[BUO1}02S-SS01)

uonerndod erouas oy
WOl S[eNpIAIpUl PAYoJeW-o5e pue 19puas
PUR ‘SIOAIAINS ISOURD JR[NOIISI) ‘SIOAIAINS
9sBISIP S, URSPOH YHM SIOAIAINS
Jown) duoq AJIWANXS Ul SSANSIP [RJud
pue ‘on3ney ‘oy11 Jo Ayrenb aredwos o,
:asodmg
dAnRIRdWOD ‘[BUONIS-SSOID)

uonen|eAd
JO owny Ay} Je OSEDSIP JO A1
sisougerp Joye s1edk g<
'SIBOA T
:omeuuonsonb
Suromsue Jo wn Je a3 UBIPIJA
's1e0k ¢/
sem juejdsuen [[90 wWos
onarodojetay] Woij A UBIPIJA
(S9—1 o8uer)
s1e0K {¢ 9Fe UBIPIIN
'S[o1u0d y[eay yim uostreduio)
(1LDSH) uejdsuen [[o0 w)s
onarodojetoy orouedo[[e I
uorssiwer ut syuaned 471 = N
BAJUSD) JO [eydsoy Ajsioatun
SISouSeIp Jaje syuow 41>
9T 8E STeAL 6€—0¢
%6°'6€ STeK 671
%8 €€ SIA 0TS
:sdnoi3 a3k ¢ [[e W SYAY JO ¢/]
S1BOK /9 F 67 95e ued]
€S =N
Apmg doudtadxg
JudNeJ puUE SAWOANQ) YIEdH
JNpY SUnox pue JudsAOpy
weido1d synsay puy pue
‘AFojoropidy ‘odue[roang
Qmsu] IOOUE)) [EUONEN

juouIIeaI)
Ioye o10U JO S1eIA G(°f)

11 S9eWd (S'¥) 1 SO

:SISOUSRIP QJUIS SIBOL

(8') LT sorewog

(7°6) € SOeIN

:Koans je o3y

9] SI[eW (0T SABIN

:sisougerp je o5e ueoN

SIOATAINS JOWIN) 9UOQ ANWANX

Q[BWRJ /7 PUB O[BW | €

(9% 1) sesuodsar g¢

QB GL = N

dnoi3 ewooIes UBIABUIPURIS

g—III [°AT
800C ‘T1g

H—III [9A9T
T10T ‘1ZZHPg

VI [PA9T]
LOOT ‘SAUSAY

310M 0} paje[al sawodNN()

SAINSBIW JUBAI[Y

sonsLRjoeIeyd juedonied

saAn2[qo
10 ‘suire ‘asodind pue ugisop Apmg

AiqrSije pue uonendoq

Lsuner Kjenb
PUE [0AS] SOUIPIAD
LIBOA “TOUNe ISI1,{

(yuowAordwd pred) sprom pue (SISOUSEIP J8 6€—G ] PASe) SIOAIAINS JOOUED JNpe SunoA SuruIaouod eLRIL ANIQISIe Suneow suonedrqng

1 31q8L

pringer

Qs



769

J Cancer Surviv (2017) 11:765-781

(LyTr$) Jooued

Jo Kr0ys1y & oy SINpe wet (L 14L$)

samyipuadxo [edrpaw uosiad Jod [enuue
J0ySIY pey SIOAIAINS JOOUED JNpe Junox

ele( AoAINg
[oued axmypuadxy [edIPIN 1107-800T
oM Je oAnonpoId Ssaf I[9f JoA]
Spom ur d3uey)

JO2IIPUI PUE S)SOO [BIIPAW JOIIP AJLWNSI
0} eyep danejuasaidor Ajjeuoneu asn o, 100UBD JNOYIM SHNPE £98°98
:29A192[q0 SIOAIAINS JOOUBD
oAnduosd  Jnpe SUNoAHud0SI[Ope $94 ] = N
[BUONOIS-SSOI)) KoAIns [euoneu SN

UQAIS JON
1SOYIS J00UR))

juowAordwg
“SpoMm Je 9A1oNpoId ssof FuI[ed) SIOAIAINS qol
100URD JO (691) %L HT Y ‘qof oty £q Aq paxnbar sysey eyuowr wiojad 0y AnpIqy
parmbar (9441 *€0T = u) syse) [ejudw qof £q

Pue (%1°6T ‘891 = u) syse) [earsAyd
)M PAIOJIAIUI JUSWIERT) S)I PUE I0UBD
‘sisouSerp oours awr) Aue je pakoyduro

paxmbar syse [eorsAyd woyrad 0y Aiqy
sy[se) [eyuowt uuoyrad o) Aiqy
SHOM SPISINO SANIANOR AJTe(]

[eaY-][I JO aSNLIAq

‘sisougerp
oours owm Aue je pakojdurd
9IoM OUM SIOAIAINS JOOUB))

QIOM OUM SIOAIAINS JIOUED 10J TOAIMOH
*9ANONPOId UTBWIAI PUE SIOM 0) UINJOI
(9€°86G 9,9 = U) SIOAIAINS JooULd AUBJA

:9)e30133e ur pajussaid synsay
(1000 > d°LT'T-LY'T
1D %56 06'1 4O [1oued d1uou0d7-01008

UBULIDN) "SA SIOAIAINS] ojdures payorew-o3e

oy 03 paredwos yuowAojdud jsiy

119U 18 Jop[0 APUBOYIUSIS 210M SIOAIAINS

“590139p ANSIOATUN/S3S[[03 JO JUSWAJIYIR

pue suonenpeis [ooyos Y31y 10§ [0NU0D

[eSnSHE)S Joye USAD Juatukorduwd iy

Je o3 Joj odures [aue JIUIOU0H-0190S

UBULIOD) U} PUE SIOAIAINS U USOMIO]

SOOUAIRIP JUBOLIUTIS PAJenSuowap

ose sisA[eue [opow prezey| euoniodoid

X0D V(1000 > 46 01=[L91'T}

T =ds 66l = /) siuedonred

d40S-D AP uey (9°¢ = dS 81T = )

JuowAofdua JSITy TIOT) JO JUIUISOUSUILIOD
) 18 JOP[O APUBOLIUSIS AIOM SIOAIAING

‘pojudwoldur 2q 0) SINUIUOD

10V 2I)) 9[qEPIOIY U} S SIOAIAINS

100UEd 10} SuUapIng 13300d-Jo-1no

pue o18D 0} SS900€ 9TLIOA0D

Q0UBINSUI UO 1OV 1)) J]qepIOPY Y}
JO 10939 2y} Jojruowr 0} Juepodur oq [[1M I

1Oy dIB)) S[qEPIOPY

ay) 1opun J[QISId PIEOIPIA oq

I QIQJIRMUT 1O0UBD PIC]
Koamg

diysioaraing 1ooue)) yim sadudLRdxyg

[oueq 2aIpuddxs [BIPOIA YL

*SPI00AI [BOIPAUI SSIO0L O} PAsh Sem
ANSISoY 100UB) POOYP[IYD) UBULIID) ],

(s[onuod payorew-o3e)

uonerndod ferouad ayy 0} ejep

uostredwos papiaoid Apmis (JHOS-D)
[ouB{ OIUOUOH-0100S UBULIDD) JY ],

Paq ur juads sAep pue ‘sKep SHom possiur
PparefaI-y[eay ANyiqesip juswAodwo
Surssasse Aq A1anonpoid sof ajewnso o,
:osoding
[BUONIIS-SSOI))

S1eOA +(8—8] o3uel oFy
(0'9-€9) %Sy

SIBOK GE—8 MIIAIUI I8 0Ty
wr =N

KoaIns [euoneu SN

UAAIS JON
10)IS Jooue))

SI0WNY [[99 ULIOD)
SBWOOIES SNOJSSOBIX

JIOYJO pue anssn JYosg

s10wn) dU0q JueUSIEIA

stouwm) onedopy

SI0WN) [RUSY

BUIOJSB[QOUNY]

09
L€ SISOuSeIp oouIs SIBdA UBIJA!
S1BOA 9 —(7 :Apmys Je 93y

BUIOJSE[QOINAN]  JOOUBD JUIISI[OPE JO SIOAIAINS ULID)-SUO[ (6°0) 8'ST 93e uBdN

s1own} SND UBULIDD) JO S)USLIRAIYDE [euOIssjord s1edK §]—G1 sisouSerp je a3y

ewoydwA| puE [eUONEONPI Y} A)eINSIAUL O, wy) AISIOATUN)
BIUIYNST wry (400D) Ansisoy

SIS JAdue, [BUOI}3S-SSOT,
I [euor

J100UE)) POOYP]IY,) UBULIOD)

drysprey reroueuy yim 1osqns JuouIyEan)
aNSSI) 1JOS “O[OSNU ‘UOE Y} PUE SIOATAINS JOJUED J[NPE ALOP[OUOU 20urs o Jo YISud[ A[qBLIBA
KoueuSiewr o150[0)eWOH 10§ suondo o5eIoA00 9Z1I0ORIEYD O], 81

Areurmojuag ofewr 0y10 :asoding K1039180 93e Jnpe Funok

V—III 1949
10T ‘AnH

VI [PAYT
10T ‘owanmyg

g [9A9T
110T NomnpIq

PIMoMm (%S¢ = 1D %S6) %6€ dsoy) SAYRWUI)SS I0J Aseq [©19310[0D) VOV uonejudwddur o ur sem ofdures oy Jo %4 HT
JO "diysprey reroueury poprodor pamsurun uonerndod e se 010z 0} 8007 WO ejep qejsord 3sod wostredwoo a1nng 10§ (VIV) S1A $9-81
A Jo 9L ¢ pue diyspiey [eroueury (DH-SdAN) duodwo)) pjoyasnoy jsearg 10V 21e)) 9[qEpPIoFY 0} Jouid ourjeseq 93 SIOAIAINS JOJURD /7ST = N V—TI [9A9]
papodal SIOAIAINS JOOUED JO 98] ‘[[eIAQ Koaing [oued armipuadxy [edIPIA 1SO)IS JOOUR)) aanduosoq KoAIns pjoyasnoy [euoneu S G102 ‘gopiaeq
Louner Ajrenb
saAnalqo PUR [9AJ] QOUIPIAD

JI0M 0} pajelal sawodnQ SAINSBIW JUBAI[Y

sonsLaoeIRyd Juedonied Jo ‘swure ‘asodind pue uSisop Apmg Amqidie pue uonemndod

180k ‘IOyINe ISI,]

(ponunuoo) 1 dIqeL

pringer

Qs



J Cancer Surviv (2017) 11:765-781

770

‘diys1oAraIns

100UBd JO dInjeu [edrxopered ay) pue

‘opre oAnisod € Sunearo ‘Aurepooun

pue ‘syoadsoxd a1mny ‘suoping
eatsAyd Aq pajooge Suroq oI [SAWAY ],

A8ET-LT =10
%S$6 6’y = JO) ddurISUL Y[edY
JNOYIIM dSOY) UBY) dIBD PAJR[II-IdOURD
QAI00I 0) AOYI] QIOW SOUIT} DALY
A[129U 9I0M DJURINSUT [)[BOY JUILIND (M
SIOATAINS JOOUED J[NPe SUNOAAUEISA[OPY
%L’ L—9¢ Umowun/1oypQo
9T LS—99C SuIAps/Surion [
%8 61—C6 SuIApms/Sunjrom Id
%€ S1—1L pakojduwdupn
:so11030380 Juswkorduryg

“Aiqissod pue
UOISIOAQNS ‘AJure)1oou)) :sowoy) Jofew ¢

Popuo sey juounyedn 1oye Suoj
I[eAY SIOATIAINS 10} suonesrjdur yrm
SSA1)S OIUOIYO JO SIIINOS SB PIMIIA 3] 0}
pasu sannoLIp Juowkojdiwo pue [eroueur,j
“100UBd JO
uopIng sse0x A uronpar 1o jueptodur
SI JUQUI)ESI) JO INO UONISULT} SIOAIAINS
jinpe 3unok se JI0M Je pue uonesnpo
ur suondnisip aonpar o} skem SuIAJNuAP]
“JOATAINS 1OOUBD
jpe SunoA 1od (S7z$ 2q 01 parewnss
sem Ajanonpoid 3So] SSe0Xd [enuuy

sonsst juswikordud
pue 102189 IN0qe Pa330[q SIOAIAING

UONBULIOJUI 10} PION
yoddns [eroueury
ares Jo Ajrendd)
juoumea) jse[ Jo e
)[eaH [eIoun)
QOUBINSUL (€Y JO 90IN0S
‘PHom
Ay SuIM3IA Jo sAem ojeuoye Juuojdxyg
QJ1] uewINy
10§ suone)padxa jueurwop Swdusjiey)
JIOPIO OIWSOD JO [E190S SUIZI[Iqe)sa
:9An0ads1od JsTUONONNSU0d
[B190S © WOL) SOANRLIEU  SIOAIAINS
JIOOUED Ul WOPIS)SIOLY) JO dOUBULIONOJ

'SI0SSAI)S IUBINSUT

pue quawkodwsd ‘[eroueury JuNSIsIOJ
orreuuonson() (1DSH) uonejuedsuel],
119D welS onorodojetiof
ur s10ssang judwAordwy,,

[00) UONSANY) 7] UMO PIJBAID SIOYIIRISY

jinpe Sunok jo Surpueisiopun I9)oq
& urued pue soouoLadxa oy 210[dx2 0O,
:osodmg

UQAIS 10U SIS TOUE) aATENENQ)

‘sisougerp
Io)Je SIUOW GE—G| SIOAIAINS Suowe
SN 01D [EOIPAW [HIM PIJBIDOSSE SIONOE]
Pa1R[I-100URD puE JNdRISOWaPOIo0s
suIwexs 0) pue ‘porad yuow-g |
© UI 9110 [2OIPAUI PAJR[al-IodUBd-UoU PUE
SIOAIAINS 190UBD JNPE SUNOA SUIULIAP O,
sy
aanduosog

BUWODIES
‘ewroydwA] un{Spoy-uou
ceruudna onsejqoydwA]

J)NIE {[[90 ULIDD)

:SOJIS IoouR))

“IOOUERD JO SALI0)S S)npe Funok
urpIm passardxa sowayy AJI)soLn
Qo1 Jo douodfesard oy 9jeSnsoAur o,

uty
dAneend)

UQAIS JON
1SO)IS JOoUR))

"9J1] Jo Ayenb porejar-yieay
pue ssons dIYSIOATAINS OTUIOU00d
U09M}0q UONRIOOSSE ) dJRIOPO

pInom ‘1eaq A3y} )09 JudLedn)
JY) JO yonur MOy S)0d[Je pue ‘S[enprAipur
SSOIOB SOLIBA UOIYM ‘QouBINSUl
ey Aq pred juedsuen  SI0AIAINS
Jo uontod oy} IOYIOYM JUIILXD O],
:20A192[Q0
[BUON)D3S-SSO0I))

SorouBUSITEW JIS0[0JeWH
SIS IoouR))

‘100UEd Jo A10)SI1Y © Inoym ojdoad oy
paredwiod ‘SIOAIAINS JOOUED JNpe FunoA
PUE JUS0SO[OpE SUOWE $)S0O ANPIGIOW

*SIOATAINS I90URD JNpe
BunoA 9t Aq 2oun)) 12uv]J
woyj s30[q PAE[I-IdoUEd 9
winioj uuQ
*SISOUSRIp JoYJe SYUoW Ge—G |
(%L ¥¥) 80T s1834 6€-0¢
(%6'T1) 61 s1eak 67-0T

(BE€D) 79 stk 6161
:sisouSerp je o8y
SIOAIAINS
s)npe SunoAuedsd[ope 94 = N
Apms 2ouoradxg
Jusned pue SAW0ANQ) Y[eIH
)Py Sunox 29 JU0ISA[OPY
weSo1d sHNsay puyg
pue ‘A3ojonuopidy ‘@oue[roaIng
QJMISU] JOOUE)) [EUOHEN

JuoweaI}
20uIs duin Jo (SuS[ d[qeLIBA
93e Jo s1eaAk G381
uowr g pue
uswom ¢ :npe Sunok [z = N
epeue))
juejdsuen-jsod sKep o9
"LOSHJO auwm oy} e
(s1eak 9 uey) JOp[o pue) sTeAA
81 paSe Isea] e a1om spuedionreg
JUOWISSSSE
0y 1ot sypuow 9¢—6 (LOSH)
uonejuedsuen [[25 w)s
onorodoyeway duogiopun pey
OUM UQWIOM PUB USW [§] = A
KosIaf MON
pailicle)
[BOIPIIN ANISIOATUN) JOBSUDNORH
% SHOA MIN
I)UD)) [BOIPIA] TBUIS JUNOIA
%61 +0T
%LLT 6101
%S 0€ 6-0
:SISOUTEIP Q0UIS SIBOA
%IT :6€0¢
P11 -:6C-81
IMIIAIR)UL JSE] 1B
93e J0AIAINS 100ULD J[npe Sunox

O—1II 1949
€10T Wy

V—II [9A]
107 ‘uedoay|

g—III [9A9]

S10T ‘puowiuey

g—III [9A9]
€10T ‘uoyruey

JI0M 03 paje[al sawodnQ

SAINSBIUL JUBAI[Y

saA1d2[qo

sonsLoeIeyd Juedonied 10 ‘suire ‘osodind pue uSisap Apmg

Aumqiste pue uonemndog

Lduner Kijenb
PUE [9AJ] SOUIPIAD
189K ‘10UINE JSI1,]

(ponunuod) 1 3[qeL,

pringer

Qs



771

J Cancer Surviv (2017) 11:765-781

PAIR[RI-JUDUIIEDI) JOOUED JO JUSUIOSeUL

eudoidde pue arenbope jo douepodur

oy sySIySty Surpuy sty yeyy papodar

SIOUOILISY YI0M 0} AI[Iqe T2y}

yum a195a)ut Jeyy swdqoid Suradury

0} SIOAIAINS JOOUBD [B1AID JO dnoi3-qns
© osodsipaid eayrerp uonerper-jsod pue ureq

‘pasu ur spenpraipur 0y Joddns

Teuonippe apiaoid pinoo siopiaoxd
ared Aq poddns surjuo jJo uonowoid

“joopno [nySuruedur

QIOW B PIGLIDSIP SWOS y3noy[e om

0y Juounsnfpefew pue ‘sdiysuonefor

paurens ‘vorssardop s Sur3Snns
panodal SIOAIAINS ‘SPUS JUSWIRAT) 1YY

95,9 QWO APISINO SUIIOM JON
9%9% 98ueyd ON
9%t¢ 2oe[dspiom aantoddnsoedun aanisod
%81 qol uo joedur aaneSou deIdpowy/pIIA
%9 qolso]
:190ued 03 anp qof ur ouey)
juowkordurd
UIM PRIDJIUT JUSUIRAL) PAAII[R]G %97

s[onuod uey (100°0 > d “61°T¢H'T
1D %S6 “LL'T qd *%01 S[0DU0d "SA 98]
SIOAIAINS) PALLIBW U2q AI9AD peY oym
osoyy Suoure pajeredas 10 PISIOAIP 9q
0} K[oy[1] 210U 9/ / 3U19q Paj10dal SIOAIAING
(1000 > d [resoA0
%419 "SA 19) U0 $sI] pokordur
1M SI0AIAINS (1000 > 4 (0% = AS)
0°0€ 'sA (8'¢ = dS) 0°¢€] sjonuoo ueyy
JIOPJO IOM SIOATAINS JOOUED J[Npe Sunox

0eIOUI 0} d[qeun Aj[edrsAyd Jo pajejost
are s10A1AInS uoym poddns opraoid s3oig

(@-sHD) 91eds uorssardo-sorprug
[ed1Sojorwopidy 10§ 1Ju)) YL,

dryszoquiowr SunesrunuIwo))
Amuapr Sunoeuyg

soououadxs Suiquoseg
Surdop

poddns SurSueyoxg

[e) Jo sadAy 10 spuaAd yasadg

“Kyirenxas pue ‘Amaoy ‘sdrysuorjeror
quawAo[dwd ‘suonemis JuAll
U0 190ued Jo Joedull Uo JuISNO0J SWAL [{]

un 09-G
SMATAIOJUT SUOYd PAINIoNyS-TdS

pasn OS[e sem  QINSBIIA]
ke AesH,, - TOOYH-OAD UL

‘SpUe[S] UISIIA PUE ‘WEND) ‘0ory

ouong ‘O VSN Y ul 1op[o 10 §] saje

S)NPE PIZI[EUONMNSUI-UoU JO ASAINS

Juoydo[e) N1SIp-wopuer dAnejusaidar

A[reuoneu ‘[enuue ue SI WISLS
QOUR[[IOAING J0JOE,] JSTY [BIOTARYIE O],

'S1BOK GT—§ (s1e0k 76—67 9Suel) s1eak 46
10J JOOUBD [BIIAISO PIAIAINS DABY OYM KoaIns Jo aur) Je 95 ueIpIJA
uowom Fuowe swoydwAs oarssardop {(s1e9k 76—6C

JO sJE[a1100 puk doud[eAdld oty aquosap o], oSuer) s1edk ¢ XPp Je 95k ueIpajA

SIOYBWAWIOY
se guruonouny

10 ouw [[nJ pakordwo 950, :osoding 80 =N
[eI1AIOD) Kaams paseq-uone[ndog preoq
:9)IS 100UR) [BUO1}02S-SS01) Jouwmn) puej3ug MON UIOYINOS

sisougerp-jsod
uoneInp UMOUNu
010CT 0 LOOT Wwoly
sysod pajdures Ajwopuel OG¢ = N
(Arununuod oy (unsny ‘sexay, Jo )
UM paseys Suraq spasu [e100soydAsd ‘wnnoads
0} pajejal saSessoul Jo sadA) oY) 1. JeUA\  JUSUI)EDI} AT} SSOIOR J0dURD Aq
UAAIS JON :uopsonb oI1easay]  pajoape npe Sunok Aue 0) uadQ

1SQ)IS JOOUR)) aAne)Eend) wnioj auluQ
‘Kderoyy
[BUOULIOY UBY) JOYIO JUdUIED)
QAR Jjo ‘sisouderp-jsod
120K T 1sB9] J8 Q1oM Syuedionieg
sisouSerp-jsod uoneInp o[qerres
"03e Jo s1eak GG d3uer a3y
6€°L€ sisouSerp je 93e uedAl
SIOAIAINS 100UBD

1SBA1q UBOLIOWY-UBOLY €€ = A

“Kypenxas pue Aoy ‘sdiysuornerar
quawkopdwd ‘suonenis JuiAl
S, uowIoM U0 Jdoued Jo oedur oy a1o[dxs o,

jsearg 120A1392[q0 JI0MION STISIS
19)1s 100UB)) aAne)end)  pue 1MUY JdURD) UOSIOPUY (A
(8¢as
SIOA {7/ XP 90UIS OUIT) UBDA
(6£-0€ 23e) 086
(seak 67—0T 93e) 81T
:a3e Jo s1edk 60T
$o3® U2IM]Oq SIOAIAINS
100UBD J[Npe Funok g6 = N
SpUB[S] UISIIA
'/ €8] sd3e pue ‘weno) 0oy opang

PISOUTEIP SIOAIAINS 120ULD FunoA 10y ‘e1qunjo)) Jo S Y} VSN
P2103JJe SI SNJE)S [BJLIBUL MOY| SUIULIDIOP O, 10581
Wy (SSAYEG) WaIsAS oug[[roAIng

[BUO1}02S-SS01)) 10)08] STy [eIoIARYDY
"USAIS J0U

sisouSerp oours o Jo PSudT

s50]q gg—sofew [

:$50[q 9¢ [—SO[eWd) p¢ = N
UIAIS

JOU SeM 9183531 IO SIsouSerp
Jo oum e syuedioned jo o3y

UQAIS JON
1SOYIS JOJUR))

's30[q
1Y) Sururexd £q SIOAIAINS JdOULd

pringer

Qs

V—III [9A97]
900T OPHODIN

g—1II [9A9]
TI0T 9a07]

H—III [9A9T
TI0T ST

d—1II [9A9]
T10T JouyoIry

JI0M 03 paje[al sawodnQ

SAINSBIUL JUBAI[Y

saA1d2[qo

sonsLoeIeyd Juedonied 10 ‘suire ‘osodind pue uSisap Apmg Anqidie pue uonendod

Lduner Kijenb
PUE [9AJ] SOUIPIAD
189K ‘10UINE JSI1,]

(ponunuod) 1 3[qeL,



J Cancer Surviv (2017) 11:765-781

772

“I01ABYQq [euOISsajoid Inoqe suonejoadxd

[eroos pue doueuojad qof yim
sa1opaul swoydwAs [omoq Jo JudwoSeurA

doudpuadopur pue ‘Koearrd

KuSIp JO SSO] 9Z1[e100s 03 AIqe JO SSO|
<Amuapt [euorssajoid Jo ssof :sawey-qng
pooyinpe Jo sso oy IofeA

*SIO[OSUNOD
[IOIABYQQ PUB SIOAIAINS SUNOA Iay)0
woly poddns 9A19001 0) 9)IS SUDIOMIOU
[BIO0S IO ‘WI00I JBYO ‘WINIOJ SUI[UO

ue Sursn Joj pajesoape syuedronted Jo 9,06<
. ’SOIPMYS 10 SIOM [IM
dn Surdoayy,, sajqnon papodar (Lo = u)
9,87 AYM “, Sunagio],, yum swojqoid
payrodar SIOAIAINS [[& JO (S0T = N)
9%¢€S ‘sisouderp Joye SYIuow Ge—G|
Je “IoY)N [OOYISIOM JB  UOnUINE
Surked,, ynm swopqoad pajrodar
sIsougeIp 210Joq i [[nJ Sunpom
SIOAIAINS JO 9,()¢ ‘AoaIns dn-mofjoj
o uf "sisougerp Ioe SYuow Ge—G|
1€ pue ,]—9 18 Y10q [00Y0S/10M
yim worqod e paptodar sisouSerp
010J0q I} [[NJ [OOYOS UI JO Turpom

QIOM OUM SIOAIAINS JO 95()G URLY) IOJLAID)
“AqrearsAyd pue ‘AjresrSojoyoAsd Ajeroos
AUQISIP SIOAIAINS pauonisodar
AIuapI JO UONRULIOJSURL], “SIOM
0} diysuoneyor pagueyd e poptodar Loty
‘SUOIBO0A 9ANI2dSAI J1AY) 0) PAUINIT
Koy uoym pue 190ued 03 Joud a1oMm

Koy oym woxy paSueyd 19} syuedionreg
"20UdLIAAXD QAIJBULIOJSUET) © SB
PAQLIOSIP SeM [IIYM ‘SIUSUILAT) JOOURD
9A9E SULINP FULLINOOO SIOM SSAUJ[T (M
USAOMIAUI A[JROLIUT 219M JIoM JO SadK)
Q211) [[V YIOM [BUOIEOOA PUE ‘NIOM
AKuapI SHOM SSUJL :I0M JO SPULY 9211}

ur paSe3us Suroq pAIUNOIAI SyUSPUOdsay

-a3e)s [eAIAINS JudURULId
10 POpud)xd oy Juunp swoydwAs

SMIIAIDNUL dARLIRU
SSIU[I UO PISBQ SIIIMOSAI JOUIU]
ue ‘(xgdIq) seousuadxy sjuoned

[enpIAIPU] JO 9SeqRIR( AQ SMIIAI)UL
dAneLreu ydop-uf 10j pawoja1 sem djdureg

uonedionred o) sioLIeg
swerord jo A1t
[nydiey oq S ey swresSord jo sadAp,
:seare o1dog,
SMIIAIJUT
[enpIAIpul pamonns-iuds ‘yidop-uy

“10Mm 10J

suejd pue uoreonpa 10§ suejd uo pey sey
100UBD 10K jordwl JO puny JeyM S1eoIpu]

(Smels
JuowAo[duId J0 [00YOS JUSLIND INOK ST JRYA\
:KoaIng

soouoLIadxa ssouf||

sisougerp je SUIALLY

MOU, pue usy, sounnor Ajreq
guaunean-jsod pue sisouSerp-oid

sueld pue soouorodxo [euonEIOA

:seare ordog,

smarazoyur ydop-ug

[e10210[0)
1)1 100UR))

‘pakordud 95,68
(%5¥) proikyL,
(%01) eWOUBIA

(%01) 150219
1SOJIS JOOUER))

BUIOOTRS
eruodna] onkooyduwA] oynoy
ewoydwA| s, un3poy
ewoydwiA] s, un{Spoy-uoN
1100 wIen)

1SQ)IS JOOUR))

suog
:0)IS JOouE))

‘Supue)sIopun-J[os
puE SanNUAPI J1oy) uo joeduwr s Ssouf|I
AU} JO JUNOOOE pafIeIep dloul & donpoid
0} pue SSaU[[I JO SaAneLEU [euostad
1oy ur spuoned 100ued [£30210[00 Aq
passa1dxa ssansip oy Jo s)0adse 1opIsuod 0],
uty
danenend)
‘pooyynpe Sunok
Suunp 190ued YPIM pasouderp asoy) 10y
swerdoxd [eroraeyoq pue [eroosoydAsd
JO JewIo) pue Ju)uoo parvjord
ot jo Surpueyszopun ypdop-ur ue dojoAdp o,
:2A192[q0
dALRIIENQ)

100U M sjuened ynpe Sunok pue
JU00S9[Ope JO S[dwes € Ul UoNBINpd pue
SHOM U0 100UED JO Jorduur o) ouIuexs Of,
:asodmg
110400 [BUONBAIOSAQ)

*SOIUALIAAX 9Sa]) USIMIOq
diysuonerar oy urejdxe pue puejsiopun o,
BUWIOOIBSOR]SO JO JXAUOI
oy ut symsind [euoneooA Jurunsar
JO seouaLIddXa PIAI] Y} 9Z1I2)0RIRYD O],
BWI00ILS09150 M ddoad Jo ssaufyt
J0 sooudLIddXd PAAT] 1) OZLIB)ORIRYD O,
:1$9A12[QO
aanenend)

4o ‘S1S0U3DIP JO 2ud1)
I 66— padv ‘spupdidnand
AOAIAINS A20UDD JINpD Sunol
2y wioaf synsal ‘manad S1y) 40,] ]
sisouSerp 1oye s1edk 6—¢
MIIATAUL
JO own) oy Je SIBdK /8—€€
sisougerp je s1ek 89-87
USWOM G PUB USW ()7 = N
2N
SIBAA ()] uIyim pasouser(q
's1eA G ¢ oSk ueoN
-o8¢ Jo s1eak ¢
pUE Q] USOM)Oq SIOAIAINS
100UB0 J[npe Junok 07 = N
PUB[ST 9pOyy
ur Ansi3ar Jowmny paseq-[endsoy

SISOUSeIp JO SIBIA € UIPIAN
(%90 1T 6€-¢€
(%LD) ¥T wE-0€
(%60) 8T :6T-5T
(%S L1 %T-0T
(%1€) 91 :61-S1
:(s1eak) sisouSerp je o3y
€Y =N
Apmg 2ousnadxyg
Jusned pue sawodnQ Yiedy
JINPY SUNOx pue JuISA[OPY
S,9)MNSu] JoduE)) [BUOEN

sisougerp Ioge s1eok ¢
SIBOA G¢—9] :sisouderp je a3y
(uowoMm 9 ‘udw )
SIOAIAINS JOWN} dUOq 4] = N
epRUR)) ‘0JU0IO],
(g1 = uerpow) sweak 6°¢|
sem sisouserp reniur jsod
[BAIAINS JO (PSUQ] dFeIoAL dY [,

111 194
$10¢ ‘sHaowzoy

H—III [9AT
€10T ‘waqey

VI [9A9T
210¢ ‘suosied

g - III [PAT
8007 ‘suosied

JI0M 03 paje[al sawodnQ

SAINSBIUL JUBAI[Y

sonsLeloeIeyo Juedionreq

saA1d2[qo
10 ‘suire ‘osodind pue uSisap Apmg

Aumqiste pue uonemndog

Lduner Kijenb
PUE [9AJ] SOUIPIAD
189K ‘10UINE JSI1,]

(ponunuod) 1 3[qeL,

pringer

Qs



773

J Cancer Surviv (2017) 11:765-781

“Z10T ‘PA PUZ ‘SAUI[opIND Pue S[OPOIA] :991081] Pased-doudpiag Sursmy surydoy suyor *q ‘Sue 2 “IS oyIea( ,,

*SOOIAIAS
[e100s-0ydAsd se Yons SuUoHUIAI)UI
123re) quounean Jo uondduwod

PU0Adq SSANSIP PAJL[QI-IAUED 0} pUSne
SYIUOW 47—¢ |- SSANSIP JO [9AJ] ISAYSIH
“100UBD JO ASNLIAq
Sunpom dojs jou pip ojdwes oy Jo 9% 1°L9
'soge

IOPJO J JOJUBD [JIM PASOUTEIP SIOAIAINS

uey) S0 e[ Jo sadA Jualdpyip

Q0udLIRdxo s)npe Sunok SUBIOAN “S109]Jd

uR)-3uo] pue oye ‘ssof Aaponpoid 9500

Tedtpour 1o3ea1d ur Sunnsar Afrenuajod
‘syuoned Jooued J1Op[o Uey) JOFUNOA Ul
QAIssa133e arow AJ[eordA) sem a1eo 100ue))

-o1doad

JIOUJO 0} SUONE[I PUE SIOM ‘YI[Eay

Teuosiad ‘Ajrurey arom ‘dnoid [onuod

A} Se [[oMm Sk SIOAIAINS ewoydwA]

S UR[SpoH 9y JO 9%(S ey d1our Aq
PojeUIIOU ‘dJI Ul Seale jueptodur jsour Ay,

(88) 996 = N SOTAIS

Surdoo yoeordde arowr pasn SIOAIAINS
J00URD JB[NoNsd) pakojdwa-jos y1om pred

'SSQI)S A} PIEMO] SOPIYINE

paSe3uosip pue ‘aarssaiddns ‘oarssed

Aq pazuoereyd st Surdod doueploAe

SEnUOo U ‘} dFeurW 0} SHOPD

9A1)OB Sunjew pue 10ssaxs oY) Suroej

sorjdwr Surdoo yoeoiddy “se1orens
Surdod Jofew 7 are aoueproAe pue yoeoiddy

OU/SOA
. 1oued 10K Jo dsneooq Funpom dois
NOA pIp, WaJ PAJINNSUOI-IoYne d[Fuls
© AQ possosse sem uondnLoul oM YD
(STNO¥UJ) WwoIsA§ uoneuLIoyuy
JUSWIAINSEIA] Sawoon() pajyoday-jusned
(SHI) 91eoS 1udAy Jo yoeduy

Juowe[ddng diysioarang eoue)) Ppim
Kaaing [oued armipuodxd [eIPIIA YL,

(MA-T10014S)
SunySiop 1a11q-of1 ]
Jo Aipeng) [enprarpuy o) jo uonenfeAy
2} 10J S[NPAYDS AU} JO UOISIOA PIPUIXH
(uonemndod
[e1oua3 a1 woy udw Jo o[dures
aanewou e uey) Surdoo yoeoidde
QIOWI AST SIOAIAINS JOOUED JB[NONS} O(]
(3urdoo soueproae/yoeoxdde ym
Pje1o0sse APuedijIugIs are So[qeLIeA Jey A\
(3urdos yoeoidde arow
*SA QOUBPIOAE QIO ()IM SIOAIAINS JOULD
IB[NONSO} UIMIOq AJIPIGIOU [EJUSU
PUE JIBWIOS UT SOOUSIQIJIP O} dIe Jeym
PUE ‘SIOAIAINS JOOUED Je[nonsd) ur Surdoo
jueproAe-yoeoidde Jo woped oy St jeyA
:SuonsaNQ) Yoreasay

Ie[nonsay,
proIAyL,
[e10210[0D)
Sun
BUIOUR[IJA!
[BIIAIDD
Isearq

SONG IddUR)

‘Ie papnjout
‘UAIS Aj[eoyroads J0N
1SO)IS JOOUR))

ewoydwA] s,urSpoy
:0)IS JoouE))

pauotsuad 1o pakojdwoun
'SA pakoduwo-Jas
2 spom pred = snjejs YI0M
S9)S9],
9IS JoouR)

'SSANSIP YA pajoeIdul uondniiur
SHOM/UONEINPS PI)B[QI-IOOUED
pue a3k Joyioym aro[dxs of :asodmng
[BUON)O3S-SSOI))

'$)800 awu juaned pue
sorouonbaly osn 0o1A10s pue dIysIOAIAINS
IOOUED UGOM]Oq UOTBIDOSSE U} AJBNEAd O

uy
[BUON03S-5S0I))

"9JI] UO pey sey 9seasIp oy joedur jeym
JO mara 11oy) pue ewoydwA] s,unySpoy
JO SIOAIAINS W0Y-3uo] ur JJ1] Jo Ayjenb

Sunen[ead ur yoeoidde fenprarpur ue osn o,

ury
aaneredwo))
aandusog
[UON03S-SSO1)

‘SIOAIAINS
J10JUED IR[NONS9) ULId)-SUO] Ul sa130jens

Surdoo Surproae pue yoeoidde arojdxa of,

:0A192[Q0

[BUO1}02S-SS01))

SISOUSeIp JO SIBIA G UIPIAN
(901) 09-ST
(86) ¥T—€1
811D T1-0

‘(sypuour)

Juauean dAnoe-jsod
awm/poyod Aq paynens
8'1¢ = o3e ueo
SEE=N

[ouB ] Y01y dUIJUO U. ‘euniny,

(s1B0K

+69 10J 9%L'6S S1edk $9-81

10 91°7S) Aoans 0} Joud

SIBOA Q10w 10 9 pasouSerp
QIOM SIOATAINS JOOUBD JSOIA]
(%L'€0) v—81 A10801ed 03y
88 =N
AoAIns [euoneu SN

‘(s1894K 97—9

aSuer) s1eak {1 sem MITAIJUL

0} sisougerp ewoydwA|

S, URSpPOY WOl Sl UBIPIJA]
(61D

L Aprus Jo owm Je oSe ueaj\

s1eak ¢¢ sisouSerp je 98e uedA

SIOAIAINS

ewoydwA| s unySpoy [¢1 = N
aseqejep

S [I0UN0)) AJUN0Y) WIOYI0}S

(s1eak ' 17—¢'¥
a3uer) sisouderp

IoYe oW} UBOUI SIBOA ']
(189K $9—G1 93uer) sI1edk

€'¢¢ AWo03oapIYdIO0 Je 05 UBIIN

{(S180A G/ —¢T 9uen)
s1edK /'t KAoaIns e a3k ued]A
9TEl =N

KemIoN
Jo aympsuy dnjjen :sjonuo))

(SDL) IOAIAINS JOOURD JR[NONISI],

:KemIoN Jo Ansi3oy 1ooue)
[ pasn Qjaaisnjoxa

g—III [9AT
€10T ‘Zouex

VI [PAT
T10T ‘JPoIqex

V—III [9A97T
€00T ‘udI3IoNoMm

V—II [9A9]
010¢ ‘thsimy

JI0M 03 paje[al sawodnQ

SAINSBIUL JUBAI[Y

sonsLeloeIeyo Juedionreq

saA1d2[qo
10 ‘suire ‘osodind pue uSisap Apmg

Aumqiste pue uonemndog

Lduner Kijenb
PUE [9AJ] SOUIPIAD
189K ‘10UINE JSI1,]

(ponunuod) 1 3[qeL,

pringer

Qs



774

J Cancer Surviv (2017) 11:765-781

This review revealed that young adult cancer survivors
ultimately return to work (Table 1). However, it may not be
the same work if physical or cognitive changes occurred be-
cause of cancer treatments. Work from a psychological per-
spective is viewed as mental exertion that is difficult,
exhausting, or entails creative effort [32]. Only publications
conceptualizing work as a synonym for paid employment
were considered. Articles describing factors that influence
work or employment were included in this analysis to provide
a comprehensive appraisal of the work-related issues for
young adult cancer survivors. Distress often results from eco-
nomic challenges presented by costs associated with cancer
care along with ability to work and earn wages. Health insur-
ance provided by employers remains an important decision as
young adult cancer survivors seek to obtain employment or
return to work after treatments to ensure lifetime access to
healthcare. The distress of financial burdens can also affect
intimate relationships and overall quality of life.

Two primary themes emerged from this review, work abil-
ity and distress. Subcategories within each theme provided a
clearer understanding about the influences and impact of
physical and cognitive functional abilities from cancer or its
treatments on work ability. Coping style, support systems, and
changing perspectives about work and life underpinned survi-
vors’ actions and reactions to cancer-associated distress

(Fig. 2).

Work ability

Dieluweit and investigators [17] surveyed 820 survivors during
adolescence (mean age at diagnosis 15.8 years of age).
Survivors were found to be significantly older at commence-
ment of their first employment (M = 21.8, SD = 3.6) in com-
parison to the German Socio-Economic Panel Study participants
(M =19.9, SD = 2.4; [1,167] = 10.9, p < 0.001). However,
ultimately survivors were as likely to graduate from university
or to be employed as controls without a history of cancer.

The Medical Expenditure Panel Survey with Cancer
Survivorship Supplement by Yabroff and colleagues [11] is a
nationally representative survey detailing the burden of can-
cer, including access to healthcare, employment patterns in

survivors, lost productivity, financial issues and the psychoso-
cial impact on survivors and their families. The supplement
indicated that cancer care is typically more aggressive in
younger than older cancer patients, potentially resulting in
greater medical cost, productivity loss, late and long-term ef-
fects. Working young adults with a cancer history may spend
more years living with lasting effects of cancer or its treatment
and experience different types of late effects than survivors
diagnosed with cancer at older ages. Similarly, Guy et al. [18]
also studied The Medical Expenditure Panel Survey to under-
stand the economic impact of cancer on young adult cancer
survivors. The researchers found that surviving cancer during
young adulthood is associated with substantial economic bur-
den. Young adult cancer survivors had an excess annual med-
ical expenditure of $3170/person and excess annual produc-
tivity losses of $2250/person. The conclusion from this inves-
tigation stressed the need to ensure access to lifelong risk-
based follow-up care.

The Centers for Disease Control and Prevention agrees
with the above findings in their report Medical Costs and
Productivity Losses of Cancer Survivors—United States,
2008-2011 by Ekweme et al. [12]. Cancer survivors in this
study were stratified into two large age groups, 18 to 64 years
and 65+ years. The researchers noted that many cancer survi-
vors (n = 676; 58.3%) return to work and remain productive.
However, for cancer survivors who were employed at any
time since diagnosis, cancer and its treatment interfered with
physical tasks (n = 168; 25.1%) and mental tasks (n = 103;
14.4%) required by the job, with 24.7% (169) of cancer sur-
vivors feeling less productive at work. Other investigations
support this statement as shown in the work ability subcate-
gories: physical and cognitive functional ability.

Physical functional ability

McCorkle and colleagues [19] used a quality of life frame-
work to conduct a population-based survey of women identi-
fied via a state tumor registry in southern New England to
describe the prevalence and correlates of depressive symp-
toms among women who survived cervical cancer from 5 to
25 years (N = 25). Self-reported impact of cervical cancer on
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ability to work was included in the survey tool. Median age at
diagnosis was 39 years; median age at time of survey was
54 years. Difficulty in ability to work increased the odds of
depressive symptoms (4.46, 95%CI 1.44—13.76). Results in-
dicated that pain and post-radiation diarrhea predispose a sub-
group of cervical cancer survivors to lingering problems that
interfere with their ability to work. Researchers reported that
this finding highlights the importance of adequate and appro-
priate management of cancer treatment-related symptoms dur-
ing the extended or permanent survival stage.

Rozmovits and Ziebland [20] used a qualitative approach
to explore relationships between The Civilizing Process by
theorist and author Elias [33] with the experiences of colorec-
tal cancer survivors in the UK. A sense of adulthood in rela-
tion to employability and professionalism was part of this
alignment between Elias’s work and survivors’ narratives.
The researchers noted that according to Elias, for individuals
to be considered civilized, they need to exercise control over
bodily impulses. Twenty men and 19 women were
interviewed who were initially diagnosed at ages ranging from
28 to 68 (33-87 years at time of interview). An overarching
theme of the loss of adulthood emerged. Subthemes included
loss of professional identity, loss of ability to socialize, and
loss of dignity, privacy, and independence. Control over bow-
el habits emerged as an important issue for all participants,
with or without a stoma. The researchers found that urgent
response to sudden bowel evacuation in work-related situa-
tions takes a toll on job performance as well as fundamental
aspects of adult identity linked to social expectations about
professional behavior. The researchers also noted that younger
people who had to abandon their careers suddenly were chal-
lenged in seeking to fill that void.

Cognitive functional ability

Utilizing data from the National Cancer Institute’s Adolescent
and Young Adult Health Outcomes and Patient Experience
(AYA HOPE) Study, Parsons and colleagues [21] examined
factors associated with a return to full-time employment or
school after cancer diagnosis with a belief that cancer had a
negative impact on an individual’s work or educational plans.
All study participants were between the ages of 15 and 39 at
time of cancer diagnosis. The analysis focused on full-time
workers/students at time of diagnosis. Of the 463 patients in
the AYA HOPE study who completed initial and follow-up
surveys, more than 72% of patients who reported working or
being in school full time before diagnosis had returned to full-
time work 15-35 months’ post-diagnosis. More than 50% of
all patients working or in school full time before diagnosis
described problems with cognition at 6—14 months after diag-
nosis and at 15-35 months after diagnosis. For example, in the
follow-up survey, 30% of patients working full time before
diagnosis recounted difficulty “paying attention” at

work/school. Further, 15-35 months after diagnosis, 53%
(N = 205) of all patients reported “forgetting,” while 28%
(n = 107) had difficulty “keeping up with work or studies”.
Similarly, Prasad et al. [34] found in the Childhood Cancer
Survivor Study database cognitive and behavioral functional
problems in long-term survivors (5+ years since diagnosis)
diagnosed during adolescence or early adulthood (N = 1334
survivors 15-21 years of age at diagnosis). Self-reported dif-
ficulties with task efficiency increased risk for unemployment
(OR, 2.93; 95%ClI, 2.28 to 3.77), compared to survivors with-
out problems.

Distress

Hamilton and colleagues [22] mailed questionnaires and con-
ducted telephone interviews to determine associations be-
tween economic stress and health-related quality of life in
181 survivors (M = 640 days’ post-transplant). Seventy-three
percent of participants (older than 16 years at time of hemato-
poietic stem cell transplantation) were working at the time of
their diagnosis or transplant; however, only 44% were
employed during the study. Among the employed survivors,
the most common financial problem was a pay cut or lost
income due to illness (reported by 67% of participants; 46%
found this to be very or extremely upsetting). The next most
common problems included going on disability (63%) and
needing to take a paid leave of absence (55%). All but one
participant had health insurance at the time of transplant. On
average, insurance stress experienced during the course of
illness or transplant was low as indicated by eight items mea-
sured on a five-point scale (M = 3.43, SD = 4.68). The results
from this study suggested financial and employment difficul-
ties need to be viewed as sources of chronic stress with impli-
cations for survivors’ health long after treatment has ended.

Aksnes, Hall, Jebsen, Fossa, and Dahl [14] examined fa-
tigue, mental distress, and quality of life in extremity bone
tumor (EBT) survivors at long-term follow-up compared to
gender and age-matched control participants with a history of
Hodgkin’s disease or testicular cancer in Norway. Normative
data was also used for comparison in this study. Mean age at
diagnosis ranged from 16 to 25 among the survivors studied.
Findings revealed the EBT survivors did not differ from the
other survivor groups as to the level of education and employ-
ment status. In the multivariate analyses of the combined sur-
vivor and normative data, a low level of education and not
being employed were associated with mental distress. Neither
age at diagnosis nor time since diagnosis was associated with
distress among the survivors.

Coping

Yanez, Garcia, Victorson, and Salsman [23] explored interac-
tion of cancer-related distress with age and interruption of
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education or work in young adult cancer survivors (mean
age = 31.8). The Impact of Event Scale (IES) was used to
determine work interruption and interaction between cohort
(time post-active treatment 0—12 months; 13—24 months;
25-60 months) and cancer-related education/work interrup-
tion on distress. IES is a 15-item self-report measure of intru-
sive and avoidant cognitions frequently used in evaluating
stress reactions after traumatic experiences. Intrusive cogni-
tions can be ordinary autobiographical memories, or sponta-
neous flashbacks, whereas, avoidant cognition is a defense
mechanism used to avoid coping. Cancer-related work inter-
ruption was also assessed by a single author-constructed item:
“Did you stop working because of your cancer?” 67.1% of the
sample did not stop working because of cancer. Survivors in
the 13-24 and 25—-60-month cohorts reporting education/work
interruption were significantly more distressed than those not
reporting education/work interruption (p < 0.05). After
adjusting for physical symptom level and gender, a three-
way ANCOVA revealed significant effects: (2,310) = 9.49,
p <0.05, global impact (4, 310) =9.95, p < 0.001, of cancer-
related education/work interruption F(1,310) = 4.03, p < 0.05
on distress. Attending to cancer-related distress beyond the
completion of treatment was recommended in the conclu-
sions. Target interventions such as psychosocial services were
suggested.

Rutskij et al [15] conducted a cross-sectional follow-up
study of unilateral orchietomized testicular cancer survivors
in Norway using the Brief Approach/Avoidance Coping
Questionnaire (BACQ) among others. The participants were
an average age of 33.3 years at time of diagnosis; mean age at
time of survey was 44.7 years. Despite being considered cured
of'testicular cancer, this sample of survivors continued to dem-
onstrate increased levels of anxiety compared to healthy male
controls. Approach and avoidance were the two major coping
strategies studied during this investigation. Approach coping
implies confronting stressors and making active efforts at
management. Alternatively, avoidance coping is characterized
by passive, suppressive, and disengaged attitudes toward
stressors. The researchers found that survivors who were
employed had higher levels of approach coping style, consid-
ered a healthier response to stressful situations.

Support

Lewis and colleagues [24] explored psychosocial concerns in
semi-structured telephone interviews with 33 African-
American breast cancer survivors (mean age at diagnosis
37.39). Almost all women (n = 31) worked outside the home
at diagnosis with nearly half of the participants (46%)
reporting that cancer had no impact on their careers. Twenty-
four percent of the participants indicated that employment in a
supportive workplace had a positive impact on their careers.
Another 18% of women believed, however that cancer had a
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mild/moderate negative impact on their careers, including two
women (6%) who reported job loss due to cancer. The remain-
ing 6% of women were not working outside the home.

In Sweden, Wettergren et al [25] evaluated individual qual-
ity of life in long-term survivors (median time from diagnosis
to interview was 14 years; mean age at time of study = 47
(11.9) of Hodgkin’s lymphoma (HL) and their views about
disease impact. Findings were compared with a randomly se-
lected control group from the Stockholm County Council
Database. No significant difference was found between the
HL survivors’ (5.4, SD 0.9) and controls’ (5.3, SD 0.7) quality
of life index scores ranging on a scale from one to seven. The
most important areas in life, identified by more than 50% of
the participants in both groups, were family, personal health,
work and relations to other people. The investigators conclud-
ed that special attention should be given to survivors’ relation-
ships with family and close friends, work-related issues, and
late effects from treatment.

Distress may also impact marital relationships. Marriage
and divorce among young adult cancer survivors (N = 1198)
was investigated by Kirchhoff et al [26] with comparison to
young adult controls without a cancer history. The 2009
Behavioral Risk Factor Surveillance System (BRFSS) dataset
was studied to determine how marital status affects young
adult cancer survivors diagnosed between ages 18 and 37
(mean 33.0 (3.8)) with an average time since diagnosis at
7.4 years. Sixty-one percent (73 1) of survivors were employed
(full or part-time status was not given); 19.7% (213) choose
not to be in the labor force; 11.1% (125) were out of work or
unemployed; 8.2% (127) were unable to work. The investiga-
tors found that even with adjustment for education in the re-
gression models, young adult survivors were more likely to
divorce or separate than the controls. Financial stressors may
contribute to divorce or separation for young adult cancer
survivors. The investigators were unable to determine how
financial status preceding or during cancer treatment affected
martial outcomes. They concluded that many young adult
survivors confront financial hardship due to missed work
and/or lost income that negatively affect marriage.

Keegan et al. [16] studied barriers to access of medical care
in 465 adolescent and young adult cancer survivors identified
through the population-based SEER program cancer regis-
tries. Eligible participants were 15-39-year-old residents of
eight geographic regions (Detroit; Seattle; Los Angeles; San
Francisco; Sacramento; Orange County, CA, Iowa; Louisiana)
who were newly diagnosed during 2007-2008. Young adult
cancer survivors without insurance were generally less likely
to see all types of doctors, particularly oncologists. Among
young adult survivors who did not report a doctor’s visit in
the past 12 months, the three most common reasons for no
care were high cost/no insurance (44%), they felt they did not
need follow-up care (40%) or their physician said they did not
need follow-up care (28%).
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Davidoff, Hill, Bernard, and Yabroff [13] examined poten-
tial improvements in access to insurance for cancer survivors
through adult Medicaid expansions and premium tax credits in
the new insurance marketplaces under the Affordable Care
Act (ACA). The Medical Expenditure Panel Survey
Household Component (2008-2010) was used to sample
2527 cancer survivors; 24.4% of the sample was in the young
adult age category 18-44. Overall, 18% of cancer survivors
reported financial hardship and 37% of the uninsured reported
financial destitution. The experience of cancer survivors prior
to the ACA indicates that many faced substantial out-of-
pocket burdens even with insurance. Given the heavy personal
financial burden and access barriers faced by cancer survivors,
it is expected that many of those without current employment-
related insurance would participate in Medicaid or the market-
places. Plans purchased through the marketplace are required
to provide adequate networks but may limit the number of
providers to maintain affordability, which may impede cancer
survivors’ access to oncology specialists. The researchers note
the importance of monitoring the changing landscape of in-
surance coverage, access to care, and uncovered medical ex-
penses for cancer survivors as healthcare access continues to
be revamped in the USA.

Changing perspectives

Bieri and colleagues [27] studied young adult cancer survivors
after allogeneic hematopoietic SCT (N = 124) in Switzerland
using the European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire-C30 and the
Functional Assessment of Cancer Therapy-Bone Marrow
Transplant tools. Survivors’ median age at diagnosis was
34, with median time since treatment of 7 years. A control
group of healthy participants was not recruited or sampled
for comparison in this study. The researchers found that age
and employment status were significantly associated with
global quality of life. Among survivors employed full time,
73% reported good quality of life as opposed to 28% working
part time, and 22% of those on disability insurance (HR 0.35
(95%C1 0.22-0.58) p < 0.0001). Younger than 25 years of age
at hematopoietic stem cell transplantation and return to full-
time employment were the only parameters in this study that
were significantly associated with a better perception of
health-related quality of life in comparison to other patient
characteristics, such as age or gender.

Using qualitative methods, Parsons et al. [32] studied
young adult primary bone cancer survivors in Toronto,
Canada. The eligible participants were diagnosed at ages 22,
25, and 30 and interviewed at 27, 31, and 35, respectively. The
researchers prompted participants to reflect about returning to
work. Respondents recounted being engaged in three kinds of
work: illness work, identity work, and vocational work. All
three types of work were intricately interwoven with illness

work occurring during active cancer treatments, which was
described as a transformative experience. Participants felt
changed from who they were prior to cancer and when they
returned to their respective vocations, they reported a changed
relationship to work with a different sense of themselves from
when they had left the workplace. Transformation of identity
repositioned survivors differently socially, psychologically,
and physically. The researchers recommended clinicians
adopt a sophisticated approach when discussing plans for
returning to work with survivors. Improvement of programs
within the workplace that are tailored to meet individual needs
were also encouraged.

Hammond, Reese, and Teucher [28] used a qualitative ap-
proach to produce an accurate accounting of relationships be-
tween personal stories of cancer and cultural understanding of
illness. Twenty-one young adults were individually
interviewed using a semi-structured guide. Uncertainty and
possibility were two themes that emerged from this study.
Participants expressed uncertainty in relationship to cancer
diagnosis, treatment, and prognosis, but also maintained un-
certainty when discussing the future beyond treatment.
However, possibility was the theme linked most strongly with
work among survivors whose career perspectives and life pri-
orities had changed due to cancer experiences. Alternative
career or employment opportunities for future endeavors fit
well into the possibility theme.

Bellizzi et al. [29] studied the Adolescent and Young Adult
Health Outcomes and Patient Experience (AYA HOPE) data
to identify the negative and positive impact of cancer on ado-
lescent and young adult cancer survivors in three age catego-
ries: 15-20 years (33.8%), 21-29 (39.9%), and 30-39-year-
olds (38.2%). The most prevalent negative life domains young
adults with cancer reported were specific to future plans (fi-
nancial situation, plans for having children, plans for working)
as well as body appearance and sense of control over life.
Regarding future plans, all three age categories reported that
cancer had similar level (~46% of the sample) of positive
impact for the future and goal setting.

Generating supportive relationships

Psychosocial concerns were explored in semi-structured tele-
phone interviews with 33 African-American breast cancer sur-
vivors (mean age at diagnosis 37.39) by Lewis and colleagues
[24] using a 49-question tool containing demographic infor-
mation including profession and working status outside the
home. Several questions inquired about support received dur-
ing treatments with reflection about support that was missing.
Impact of the cancer experience on sexuality and fertility was
also included. The majority (64%) of participants were self-
identified as being in a white collar occupational category.
Twenty-four percent of women reported that cancer had a
positive impact on their work life and that co-workers were
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supportive during cancer treatment; however, one third
wished for more emotional support from family or intimate
partners, and that need did not diminish over time. The re-
searchers had partnered with a national advocacy organization
Sisters Network Inc. to create a peer counseling program
SPIRIT (Sisters Peer Counseling in Reproductive Issues after
Treatment) and concluded that psychosocial interventions
from such an organization, or a patient navigator model,
may provide support to young African-American breast can-
cer survivors. Mental healthcare or counseling seemed to be
especially needed by this young survivor group, which could
potentially be provided at the worksite, but was not suggested
by the investigators.

Rabin, Simpson, Morrow, and Pinto [30] sought to
obtain an in-depth understanding of the preferred con-
tent and format of psychosocial and behavioral pro-
grams for those diagnosed with cancer during young
adulthood. The researchers conducted semi-structured
individual interviews with 20 young adult cancer survi-
vors (5 men; 15 women) between 18 and 39 years of
age (mean = 33.5 years). Eighty-five percent of the
participants were employed during the study. About half
of the survivors reported that interventions delivered via
the Internet have the potential to maximize convenience.
Over half (percentage not given) of the participants ad-
vocated for using an online forum, chat room, or social
networking site to communicate with, and receive sup-
port from, other young survivors and behavioral coun-
selors. Most participants felt that a behavior change in-
tervention delivered via telephone would provide an en-
hanced degree of support and social connection.

Love et al. [31] studied 350 randomly selected messages,
or speech events, related to the psychosocial needs of young
adult cancer survivors in an online environment hosted by the
University of Texas, Austin. The forum is open to any young
adult affected by cancer across the treatment spectrum. It was
expressed by members that once treatment ends, survivors
struggle with depression, strained relationships, and malad-
justment to work, although others describe a more meaningful
outlook. The researchers concluded that promotion of online
support through care providers could attract more individuals
in need of assistance or counseling.

In a qualitative study by Kim and colleagues [8], 164
blogs submitted to the Planet Cancer website by 46
young adult cancer survivors were examined. Several
major themes were reported with connections between
cancer survivorship and work, for example: life being
affected by physical burdens, prospects and uncertainty,
creating a positive attitude, and the paradoxical nature
of cancer survivorship. Loss of control experienced by
the young adult cancer survivors studied was found to
be related to external factors such as career, education,
and family planning. Internet-based cancer support
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services, specific to young adult cancer survivors, were
viewed as being a familiar mode of support with those
who are of similar age and in similar situations.

Discussion

By examining the effects of cancer and its treatments on
work, this review fills an important gap in knowledge about
young adults diagnosed with cancer between 15 and 39 years
of age. This systematic review revealed that the cycle of
functional ability impacting work productivity on employ-
ment is a strong source of distress affecting not only acquiring
and maintaining a job but also financial security, access to
healthcare, relationships, and quality of life. The work-related
issues for young adult cancer survivors during a career trajec-
tory are complex with physical and psychosocial implica-
tions. In the review provided, survivors initially experienced
delays in obtaining education and employment due to cancer
diagnosis and treatment. However, the related studies found
that survivors become equal to healthy controls overall in
achieving a successful career. Many young adult cancer sur-
vivors continue working throughout the treatment phase, al-
though treatment schedules and side effects sometimes inter-
fered with productivity. The reviewed literature also indicated
that physical or cognitive consequences occasionally
prompted a change in occupation. Alternately, while some
survivors find work to be a return of normalcy, others de-
scribe a changed perspective that redefined future goals.
The length of survivorship ranged from 1 year to 20 years
or more, post cancer diagnosis or treatment in the literature
reviewed. However, with limited research focusing on a very
small component of the career development process, signifi-
cant knowledge gaps related to the impact of cancer and
associated treatments on career development still exist [35].
Considering comparability of cancer with non-cancer
samples, as well as the effects of cancer on young adult
survivors with older adult survivors from investigations
not eligible for this review, we found contrasting results
that are also optimistic. For example, in a Canadian study
by Jeon [36], effects of cancer on work status and earn-
ings in survivors aged 25-61 revealed smaller negative
long-term effects on the work status of survivors diag-
nosed at 48 years of age and younger than the effect for
the full cancer group. In an investigation comparing can-
cer survivors 28-54 years of age (N = 676) 2—6 years
after diagnosis with non-cancer controls in
Pennsylvania, Moran, Short, and Hollenbeak [37] found
the extent of cancer’s long-term effects on employment
unclear, a contradiction that could be explained by survi-
vors who continue to work despite impairments and dis-
abilities. Additionally, according to a meta-analysis by de
Boer [38] and colleagues, cancer survivors in general are
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Table 2

Interventions and improvements for clinicians and occupational settings from reviewed publications

Clinicians

Occupational settings

Discuss plans for returning to work
Discuss alternate careers and employment opportunities if needed
Refer for mental health counseling if needed

Refer to secure online support forums, chat rooms, or social networking

Discuss plans for returning to work
Tailor work to accommodate individual needs
Provide Professional Employee Assistance services

Notify survivors of services available in the workplace

1.37 times more likely to be unemployed than health
control participants although age did not have a clear
association with unemployment risk. These variations in
results may be explained in a systematic review by Duijts
et al [39], who found that cancer survivors require a pe-
riod of adjustment to cope with work demands again up-
on return.

The limitations of the publications reviewed limit general-
izability of findings for several reasons. Labor laws, national
insurance programs, and benefits differ between the countries
and states within the USA. In addition, several studies seemed
to emphasize whether young adult cancer survivors with spe-
cific diagnoses were working rather than how they were func-
tional and productive at work. The studies presenting changes
in physical functioning were specific to types of cancer or
treatments, and described consequences while neglecting to
provide content about accommodations that will be needed
for work. Since half of the eligible publications were at evi-
dence level 3, experimental investigations are especially need-
ed to strengthen the body of knowledge about young adult
cancer survivors in the workplace. Five of the 23 publications
[8, 12, 13, 28, 31] did not reveal the length time after cancer
diagnosis or treatment, an important marker to determine
long-term effects on work ability. However, strengths of the
publications reviewed highlighted work as central to quality of
life since it is pivotal to financial stability and quite often
access to health insurance and ultimately continued
healthcare. Young adult cancer survivors can now ponder
the complexity of health insurance systems in the USA, as
access to healthcare is important to consider during times of
employment transitions.

Conclusions

From this review, the resounding message for clinicians in the
publications reviewed largely relate to the need for close mon-
itoring of young adult cancer survivors to determine the pres-
ence of distress and/or depression. The aftermath of emotions
following treatment is a particularly vulnerable time that may
require additional time or services. It is also important to as-
sess the interests of young adult cancer patients as well as their

dreams and career aspirations. Inter-disciplinary collaboration
is critical to understanding the process of returning to work in
view of symptomology, and the potential need for accommo-
dation (Table 2).

Implications

To the best of our knowledge, no studies explored interactions
between young adult cancer survivors and occupational and
environmental health professionals in the workplace.
Research is needed to investigate young adult cancer survi-
vors regardless of cancer site to determine specific challenges
encountered in the workplace over the course of a career,
along with evidence-based strategies that contribute to suc-
cess. Additionally, important to explore are support services
available within the work arena, and if employed survivors are
aware of the support available. Since technology was shown
to be a flexible and convenient mode of communication for
young adult cancer survivors to communicate, the use of on-
line forums could be a feasible and effective method of pro-
viding support. Clearly, young adult cancer survivors are an
integral part of the workforce. Determining physical and cog-
nitive functioning and changes in needs over time are impor-
tant directions for future research, formulation of workplace
policies, and maintenance of a robust labor market.
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