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JANSSEN ET AL.

observational, cross-sectional questionnaire study (SURVAYA study), including
questions on care needs.

Results: In total, 3.989 AYAs participated (35.3% response rate). One-third of
them had a need for age-specific care (33.5%), 41.2% had no need and 25.3% did
not know whether they had a need. Those who had a need for age-specific care
were significantly more often female, higher educated, diagnosed at a younger
age, and treated with chemotherapy, radiotherapy or hormone therapy. Most
frequent topics were disease and treatment (29.7%), emotions (24.1%), friends
(22.6%), family and children (15.6%), fertility and pregnancy (14.8%), work and
reintegration (10.5%), care not tailored (13.8%), and overarching care and life
(27.7%). Palliative care (0.0%), spirituality (0.2%), death (0.7%), complementary
care (0.7%), and late effects (1.3%) were mentioned least.

Conclusions: A substantial proportion of long-term AYA cancer survivors
showed a need for age-specific care, varying by sociodemographic and clinical
factors, on a wide variety of topics, which could be targeted to improve current
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AYA care services.
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1 | INTRODUCTION

Over the past decades, the recognition of the distinctive
challenges in care provision to the adolescent and young
adult (AYA) cancer population has increased in several
countries." AYAs are defined as those aged 15-39years
at initial cancer diagnosis according to the United States'
National Cancer Institute (NCI). However, the NCI also
states that this age range can be flexibly applied, depend-
ing on the type of healthcare delivery system for example.”
Although the AYA age group spans both the traditional
pediatric and adult healthcare systems, it does not fit well
into either with respect to meeting their clinical needs.'*"
Based on international initiatives, like Bleyer and col-
leagues’ research and the landmark report of the National
Cancer Institute/LIVESTRONG's Progress Review Group,
highlighting the lack of improvement in AYAs' survival
rates (compared to childhood and adult cancer survivors),
recommendations to improve care for and outcomes of
AYAs were formulated.®’ Over time, these initiatives have
been further supported by the start of working groups,
task forces, (inter)national AYA organizations and com-
mittees, and a journal solely devoted to AYAs with can-
cer."*'? In addition, national AYA-specific care programs
have been developed in numerous countries, based on the
local needs and available resources.>*!!

In the Netherlands, age-specific care for AYAs was
initiated by the national AYA “Young & Cancer” Care

adolescents and young adults, age-specific care needs, AYAs, cancer, population-based data,

Network in 2016. It was kick started by a manifest in which
AYAs and healthcare professionals (HCPs) raised their
voice, after which the foundation was laid for age-specific
care based on the input of AYAs and HCPs.'*'* The self-
identified needs of this population include, among others,
dealing with challenges in body image, sexuality, relation-
ships with family and friends (including partners), fertil-
ity, education and employment, and financial stressors.™
Currently, more than half of the Dutch hospitals are offi-
cially providing age-specific care and this number is still
increasing, leading to improved national coverage.'® The
network is aimed at a constant development of care, ed-
ucation and research, which has led to an anamnesis tool
built in the electronic patient files, quality standards, care
pathways for the implementation of care, and a training
plan for HCPs, including education, intervision, and e-
learning modules. The care pathways and HCPs' expertise,
including specialists, nurses, and paramedics, remain up-
to-date through the integration of research.'**¢
Despite growing (inter)national awareness and ap-
preciation, age-specific care was and still is not always
self-evident and accepted as standard of care for this
population.>**'”!® This may lead to unmet (supportive
care) needs and poor outcomes (e.g., regarding fertility,
education and work, and quality of life). The system-
atic reviews of Bibby et al. and Galdn et al. showed that
commonly reported needs of AYAs relate to communi-
cation and information delivery, fertility, psychological
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support, social support, and contact with other AYA can-
cer patients.®?° Important to note is that, up till now,
most studies have focused on reporting the (unmet)
needs of AYAs during the first months or years follow-
ing diagnosis only.'**"*?

Most AYAs survive their initial cancer (>80%) and
many long-term AYA cancer survivors, who were diag-
nosed before the recent developments in age-specific care,
may have never had the opportunity to receive this type
of care. Looking back now, it is unknown if these long-
term survivors have had a need for age-specific care at
all, and if so, regarding which topics they needed it. It
is expected that some of them have had a need for age-
specific care, but differences may exist based on clinical
and sociodemographic characteristics. Using the AYA
cancer survivor population's experiences as input, current
age-specific care for AYAs can be re-evaluated, refined,
and better attuned to future AYA cancer patients’ needs
and wishes. Therefore, the aims of this retrospective,
population-based, observational, cross-sectional cohort
study are to examine (1) whether there has been a need
for age-specific care among long-term AYA cancer survi-
vors in the Netherlands; (2) which AYA cancer survivors
have had a need for age-specific care (based on sociode-
mographic and clinical characteristics); and (3) regarding
which topics there has been a need for age-specific care.

2 | METHODS

2.1 | Data collection
This paper presents a secondary data analysis of the
SURVAYA study data. The main aim of the retrospective,
observational cohort study was to examine the prevalence,
risk factors, and mechanisms of impaired health outcomes
among a population-based sample of AYA cancer survi-
vors (Clinical trials registration: NCT05379387).2 A de-
tailed description of the methods used in the SURVAYA
study has been reported previously.” In short, all AYA
cancer survivors diagnosed with their first invasive tumor
between 1999 and 2015, at the age of 18-39years, in one of
the nine participating cancer centers, were selected from
the Netherlands Cancer Registry (NCR). The population-
based NCR collects disease- and treatment-specific data
of all cancer patients in the Netherlands since 1989.% In
order to check whether AYAs were still alive at the mo-
ment of invitation and to obtain up-to-date addresses,
records were linked to and checked with the Dutch mu-
nicipal records database.

All eligible AYAs received an invitation for participa-
tion in the SURVAYA study from their (former) medical
specialist via PROFILES (Patient Reported Outcomes

Following Initial treatment and Long-term Evaluation of
Survivorship). PROFILES is a registry to study the impact
of cancer (treatment) from a population-based cohort
of survivors.”® After signing the informed consent form,
the questionnaire could be completed either online or on
paper.®* After completion, the questionnaire data were
linked to the clinical data of the NCR to finalize the data-
set. The Institutional Review Board of the Antoni van
Leeuwenhoek—Netherlands Cancer Institute approved
this study (IRBd18122) and the NCR approved linkage,
access and utilization of their clinical data.

2.2 | Measures

2.2.1 | Sociodemographic characteristics

Sex and age at diagnosis were available from the NCR.
Marital status, educational level (highest level achieved),
and living status were self-reported by the participants.

2.2.2 | Clinical characteristics

Time since diagnosis, type of cancer (classified accord-
ing to the Third International Classification of Diseases
for Oncology (ICDO-3)), type of primary treatment and
tumor stage (classified according to TNM or Ann Arbor
Code) were available from the NCR.

2.2.3 | Need for age-specific care

Participants were asked to answer the following question:
“Would you have needed age-specific (AYA) care due to
your cancer”? with answering options “yes,” “no,” or “do
not know.” In addition, they had the option to specify
their need(s) in an open text box.

2.3 | Data analysis

Answers to the question “Please specify your age-specific
(AYA) needs” were categorized according to a framework
based onthe Dutch AYA “Young & Cancer” Care Network's
AYA anamnesis for clinical practice (Figure 1)."* Two re-
searchers (S.H.M.J. and C.V.) independently categorized
all open text responses using an inductive approach, thus
allowing for new (sub) topics to arise based on the data.
Multiple topics could be selected per open text response.
A third researcher (O.H.) was consulted to discuss devia-
tions and come to an agreement. When consensus was
reached, S.H.M.J. finalized the categorization.
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FIGURE 1 Dutch AYA “Young & Cancer” Care Network's
AYA anamnesis for clinical practice. Note: the AYA anamnesis tool
for clinical practice is used to facilitate the discussion between the
HCP and the AYA during the consultation. Each topic represents a
need with questions and possible interventions.

Statistical analyses were performed using IBM SPSS
Statistics version 25 (SPSS Inc.). Two-sided p-values of
<0.05 were considered statistically significant. Descriptive
statistics were used to characterize the study population.
Chi-square and ANOVA tests (including Games-Howell
post hoc test) were carried out to make comparisons be-
tween those with, without and who do not know whether
they have had a need for age-specific care, on sociodemo-
graphic and clinical characteristics.

3 | RESULTS

The NCR identified 17.098 AYA cancer survivors, of
which 11.296 were invited for participation. Reasons
to exclude patients from participation were as follows:
missing up-to-date information on vital status and/or ad-
dress, not having a histological diagnosis, having a very
good prognosis or extreme rare tumor type at this age
(i.e., might have been unclear to the AYA that one is di-
agnosed with cancer) as defined by Vlooswijk et al.,** and
not having permission of the hospital to invite the patient
for study participation, that is, only inviting AYAs with
certain tumor types. Eventually, 35.5% of the invited
AYAs completed the questionnaire, leading to an obser-
vational cohort of 4.010 AYA cancer survivors. Of these,
21 AYAs did not complete the question on whether they
have had a need for age-specific care and were therefore
excluded from further analysis (final cohort N =3.989).
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3.1 | AYA cancer survivors need for age-
specific care

Table 1 shows the characteristics of the included AYA
cancer survivors classified according to their reported
need for age-specific care. The total study population is
described in Table Al. The participants were on average
12.4years post-diagnosis, and the most common cancer
types included breast cancer (23.5%), germ cell tumor
(17.3%), and lymphoid hematological malignancy (14.7%)
(Table A1). Of all AYAs, 33.5% expressed a need for age-
specific care, while 41.2% expressed no need and 25.3% did
not know whether they have had a need for age-specific
care (Table 1).

Survivors who have had a need for age-specific care
were significantly more often female, higher educated,
younger at diagnosis, and treated with chemotherapy, ra-
diotherapy or hormone therapy, compared to those with-
out a need and those who did not know. Those who were
unsure about their need were more often without a part-
ner and diagnosed with tumor stages III and IV, compared
to those with and without a need.

3.2 | Insightinto the topics of
AYASs' needs

Of those with a need for age-specific care, 1.197 AYA can-
cer survivors (89.5%) provided an open text response to
give further insight into their needs. All (sub) topics are
described in more detail and supported by quotes to pro-
vide more insight in their meaning in Table 2.

Most often mentioned topics of the AYA anamne-
sis include disease and treatment (29.7%), emotions
(24.1%), friends (22.6%), family and children (15.6%),
fertility and pregnancy (14.8%), and work and reinte-
gration (10.5%) (Figure 2A and Table 2). Two subtopics
emerged within the topic friends, including peers with
cancer (79.0%) and social life (16.2%) (Figure 2B). A
clear distinction emerged between the need for contact
with peers with cancer, while on the contrary, AYAs had
trouble with staying connected to their “healthy” peers
(Table 2). The subtopic social life represents the society
to which AYAs want to be part of (again), which goes be-
yond friends or family only, while simultaneously, some
feel misunderstood by their surroundings. Another topic
with two clear subtopics is illness and treatment, includ-
ing aftercare and rehabilitation (38.5%) and short- and
long-term effects (50.8%) (Figure 2B). AYAs wanted in-
formation about what to expect after treatment and how
to recover, as well as for check-ups and aftercare. This is
in line with the second subtopic focusing specifically on
the short- and long-term effects, like early menopause,
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Age at diagnosis (mean(SD)) in years
18-24years
25-34years
35-39years
Time since diagnosis (mean(SD)) in years
5-10years
11-15years
16-20years
Sex
Male
Female
Marital status at time of questionnaire
Partner
No partner
Missing
Educational level
No education or primary education
Secondary education
Secondary vocational education
Higher (vocational) education
University education
Missing
Living status®
Alone
No
Yes
Missing
With partner
No
Yes
Missing
With children
No
Yes
Missing
With parents
No
Yes
Missing
With roommates
No
Yes

JANSSEN ET AL.

TABLE 1 Demographic and clinical characteristics of all included AYA cancer survivors per age-specific care need group.

Need (N=1337) No Need (N=1644) Do not know (N=1008)

N (%) N (%) N (%) p-Value

30.8 (6.0) 32.2(5.7) 31.7(5.9) <0.001*

252 (18.8) 206 (12.5) 152 (15.1) <0.001

628 (47.0) 706 (42.9) 443 (43.9)

457 (34.2) 732 (44.5) 413 (41.0)

12.1 (4.4) 12.8 (4.5) 12.3 (4.5) <0.001**

584 (43.7) 622 (37.8) 415 (41.2) 0.009

454 (34.0) 575 (35.0) 346 (34.3)

299 (22.4) 447 (27.2) 247 (24.5)

373 (27.9) 754 (45.9) 416 (41.3) <0.001

964 (72.1) 890 (54.1) 592 (58.7)

1100 (82.3) 1401 (85.2) 816 (81.0) 0.007

234 (17.5) 235(14.3) 187 (18.6)

3(0.2) 8 (0.5) 5(0.5)

1(0.1) 15(0.9) 12(1.2) <0.001

62 (4.6) 128 (7.8) 73(7.2)

398 (29.8) 581 (35.3) 469 (46.5)

504 (37.7) 557 (33.9) 306 (30.4)

372(27.8) 358 (21.8) 145 (14.4)

- 5(0.3) 3(0.3)

1166 (87.2) 1451 (88.3) 863 (85.6) 0.158

168 (12.6) 190 (11.6) 142 (14.1)

3(0.2) 3(0.2) 3(0.3)

424 (31.7) 426 (25.9) 319 (31.6) <0.001

910 (68.1) 1215 (73.9) 686 (68.1)

3(0.2) 3(0.2) 3(0.3)

565 (42.3) 757 (46.0) 431 (42.8) 0.082

769 (57.5) 884 (53.8) 574 (56.9)

3(0.2) 3(0.2) 3(0.3)

1303 (97.5) 1611 (98.0) 980 (97.2) 0.464

31(2.3) 30 (1.8) 25(2.5)

3(0.2) 3(0.2) 3(0.3)

1316 (98.4) 1626 (98.9) 996 (98.8) 0.435

18 (1.3) 15(0.9) 9(0.9)

3(0.2) 3(0.2) 3(0.3)

Missing
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TABLE 1 (Continued)

Other

No

Yes

Missing

Type of cancer
Head and neck
Colon and rectal
Digestive track, other
Respiratory tract
Melanoma
Breast
Female genitalia
Male genitalia
Urinary tract
Thyroid gland
Central nervous system
Bone and soft tissue
Germ cell tumors
Lymphoid hematological malignancies
Myeloid hematological malignancies
Other
Primary treatment®

Surgery

No

Yes

Missing
Chemotherapy

No

Yes

Missing
Radiotherapy

No

Yes

Missing
Hormone therapy

No

Yes

Missing
Targeted therapy

No

Yes

Missing
Stem cell therapy

No

Yes

Missing

Need (N=1337)
N (%)

1333 (99.7)
1(0.1)
3(0.2)

31(2.3)
27 (2.0)
15(1.1)
11 (0.8)
68 (5.1)
397 (29.7)
149 (11.1)
3(0.2)

13 (1.0)
95(7.1)
49 (3.7)
61 (4.6)
166 (12.4)
203 (15.2)
48 (3.6)
1(0.1)

297 (22.2)
1038 (77.6)
2(0.1)

524 (39.2)
811 (60.7)
2(0.1)

646 (48.3)
689 (51.5)
2(0.1)

1110 (83.0)
225(16.8)
2(0.1)

1217 (91.0)
118 (8.8)
2(0.1)

1293 (96.7)
42(3.1)
2(0.1)

No Need (N=1644)
N (%)

1638 (99.6)
3(0.2)
3(0.2)

62 (3.8)
27 (1.6)
8(0.5)
11(0.7)
156 (9.5)
336 (20.4)
163 (9.9)
1(0.1)

27 (1.6)
90 (5.5)
67 (4.1)
59 (3.6)
355 (21.6)
214 (13.0)
63 (3.8)
5(0.3)

321 (19.5)
1321 (80.4)
2(0.1)

796 (48.4)
846 (51.5)
2(0.1)

932 (56.7)
710 (43.2)
2(0.1)

1493 (90.8)
149 (9.1)
2(0.1)

1528 (92.9)
114 (6.9)
2(0.1)

1581 (96.2)
61 (3.7)
2(0.1)

Do not know (N=1008)

N (%)

1004 (99.6)

1(0.1)
3(0.3)

29 (2.9)
28 (2.8)
8(0.8)
8(0.8)

65 (6.4)
206 (20.4)
129 (12.8)
2(0.2)
6(0.6)

60 (6.0)
33(3.3)
51(5.1)
170 (16.9)
171 (17.0)
37(3.7)
5(0.5)

258 (25.6)
750 (74.4)

435(43.2)
573 (56.8)

518 (51.4)
490 (48.6)

902 (89.5)
106 (10.5)

933 (92.6)
75 (7.4)

969 (96.1)
39(3.9)
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p-Value

0.001

<0.001

<0.001

<0.001

0.146

0.588

(Continues)
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TABLE 1 (Continued)
Need (N=1337) No Need (N=1644) Do not know (N=1008)
N (%) N (%) N (%) p-Value
Tumor stage
I 523 (39.1) 774 (47.1) 417 (41.4) <0.001
1I 408 (30.5) 381 (23.2) 268 (26.6)
III 189 (14.1) 223 (13.6) 159 (15.8)
v 61 (4.6) 69 (4.2) 49 (4.9)
Missing 156 (11.7) 197 (12.0) 115 (11.4)

Note: n.a., not applicable due to low numbers. The statistically significant values (p < 0.05) are in bold.

*Multiple options possible.

*Post hoc test: Need vs. No need (p <0.001); Need vs. Don't know (p=0.001); No need vs. Don't know (p= 0.122); ** Post hoc test: Need vs. No need (p <0.001);

Need vs. Don't know (p=0.467); No need vs. Don't know (p=0.024).

fatigue or a lack of energy and lymphedema, which were
often mentioned (Table 2).

Care not tailored was often mentioned explicitly
(13.8%) and was therefore added as a separate topic.
Examples include the experiences of AYAs that informa-
tion or care was not tailored to their situation as a young
cancer patient or that HCPs did not know how to com-
municate with them. AYAs could not identify themselves
with the provided information or care: for example, it was
based on older adults or they were treated as children as
HCPs talked to their parents instead of to them. They had
a hard time finding resources that were tailored to their
specific situation, that is, age or tumor type at this young
age (Table 2).

Many AYAs (27.7%) included open text responses that
did not belong to any of the pre-existing topics solely. A
new topic was therefore created (overarching care and
life) with two new subtopics, including information and
guidance (32.8%) and life after cancer (28.3%) (Figure 2B).
As with specific topics, AYAs expressed their need for
more information and guidance. However, many needs
are topic-transcending and span a wider phase than solely
diagnosis, treatment or follow-up for example. In the sec-
ond subtopic, a clear interest in life after cancer was stated,
representing the restart/rest of their life, their future and
everyday life (Table 2).

Least often mentioned topics include palliative care
(0.0%), spirituality (0.2%), death (0.7%), complementary
care (0.7%), and late effects (1.3%).

3.3 | Additional insights of those
without a need for age-specific care or who
do not know

Although the open text box was intended for those with a
need for age-specific care to specify their needs, it was also
used by some of those who did not have a need (N=76) or

who did not know whether they have had a need (N=116).
Most open text responses of those without a need for age-
specific care were categorized as overarching care and life
(85.5%), which was mainly about being satisfied with the
received care or that the cancer has had a very minimal
impact on their life. Similarly, of those who did not know
whether they have had a need, 66.4% was categorized as
overarching care and life. It mainly included unfamiliarity
with the term “age-specific (AYA) care,” being satisfied
with the received care or that it was already a long time
ago.

4 | DISCUSSION

With almost 4000 AYA cancer survivors and a mean
time from diagnosis of over 12years, this retrospective,
population-based, observational cohort study shows
that, in hindsight, many AYA cancer survivors would
have loved to have received age-specific care in the
Netherlands. Most often mentioned topics include dis-
ease and treatment, work and reintegration, fertility and
pregnancy, overarching care and life, care not tailored,
emotions, family and children, and friends, while pallia-
tive care, complementary care, spirituality, death, and late
effects were hardly mentioned. AYAs with age-specific
care needs were significantly more often female, higher
educated, younger at diagnosis, and treated with chemo-
therapy, radiotherapy or hormone therapy. Those who
have had no need or did not know if they have had a need,
mainly expressed their satisfaction with the received care,
the minimal impact of cancer on their lives, their unfa-
miliarity with the term “age-specific (AYA) care” or that it
has already been a long time ago.

Most studies so far have only focused on the first few
months following diagnosis and have smaller sample sizes
compared to our study.'”*"** When survivors reflected on
their experience they still remembered missing age-specific

85U8017 SUOWILLIOD @A EaID 3|qedljdde au Aq peusenob are sejone VO ‘8sn Jo SNl 10} ARIqiT8uIIuO /8|1 UO (SUORIPUOD-PUB-SWLBIW0D A8 1M ATelq 1 [eul|Uo//SdnL) SUORIPUOD pUe swe L 8y) 88s *[£202/20/TT] Uo AriqiTauluo feim ‘Ariqi AiseAIUN 1ydenn Ad TO09'¥Wed/Z00T OT/I0P/W0 A8 | 1M AeIq Ul uo//Sdny Woly papeoumod ‘ZT ‘€202 ‘vE9.SH0Z



20457634, 2023, 12, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/cam4.6001 by Utrecht University Library, Wiley Online Library on [11/07/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

13719
-WILEY

Cancer Medicine

JANSSEN ET AL.

(sanunuo))

.Suriofre) a10w 9] © 9qAeW OF * pIem JNpe, Ay} Ul 3q 0} SUNOA 00} J[3] ] SOWNAWOS pue prem A3o0[0ouo srerpaed
9} JOJ PO 00) SeA ] 9SNEBIAQ “SHILID A UM US[[e) Pey I 1) 3[9f I SSWNAIOS "0IU U3dq AeY prnom e Awr 03 sjeridoxdde j1oddns [ejusy,

. JUSUITEST) [BIIPAW S} I3} [0 JOe[q © 03T SUT[Tey 91, N0A SI] S[99] I1 OS JJosToA
Jno sty 23 03 2AeY Aenyoe nox oeduIl [eIUSW U} Y3IM [P NOA MOY pue ] & 300 oA uo joeduur ue sey [0S 31 Juauean [edrsAyd oy 10V,
. JiosIoA aABY NOA SILLIOM 31} JOU N ‘QUOS ST 2T [T ‘STeLS IV,
. 91] Te100s AU U0 s3ousnbasuoo Jo Joedu 93 Jnoqy,,
~Kor0s ur Suneidsyurai, 1oj uonuany [,

AreorsAyd pue Arejustu A191008 0} UONNALIUOD [NJOSN & Sew [0S Ured NoA moy 4191008 Aq apise ind Jo 110S pue (444/1) £ousdy douemsu]
kordurg sy Aq pajosfor (Arenred) usaq 9ALY NOA PUe [NJSSI00NS ST JUSWIEI) TNOA USYM JNOJE S0IAPe/UOnBULIONuL/tm djay remon.red uf,,

. soouaLIadxa s;91doad 19110 JnOqe 210U MO 0) PANI] SABT] PINOM ] "SSSUJ[T AUL 0) PIESSI U)IM S[qR[TeA’ UONBULIOJUT ATpIey ST 1oy ],

] ySnoxy Surod sem ] yeym poosIopun oym I Jo 93e)s AU Ul SUOAUR pu JUP[NOd PUB SUO[E 0 33 A[o1el 9AeY | ‘A[oInjosqy,,
. Y3nory Surog are noA yeym yym azryyedus Arenred Ajuo

UEd [T (U3 J0U AT J0) JOU ST OUM SPUSLL/SISd "SJ1] JO aseyd JUSISHIP & Ul a1k Sjusned I9p[Q 1e0ued Jimm s19ad pury 0) prey St VAV UBSY,,

. s109d 1y 308300 UT SUteq ‘O[dUIexd 0.,
01 ¢S199d TIM STU) INOGE T[oM JedTUNTIITIO | PINOd

MOH] (20uapru0d Awr doa] T Pnod MOH ;Aem pooS & UT SOLTEpUNoq mMau AU UM [eap I pIp moH ‘s1ead Awr pue swr usamiaq des e ooy prp1ang [],,
ST U0 ouepms3

og1oads 10w payI] 9ABY pInom T jured sem Jey [, oK puejsiopun skempe ,uop AT, ‘pea] s10ad et SJI] 9 WOIJ PIAOWII Jej SUI0daq NOX ],

QU POOYS YOI FfosAtT a1nsur J0u pnod | tosiad paAojdia-J[os € se :3j1om pue Jeoue),,
8z 21,n04 uaym Surkoutre Apeid syey ], 93eSpiout € 303 3,up[nod I Jey3 Ino punoj I ‘O[durexs 1o,
{71

*S30uaNbasU0d A JNOqe UL JSLS] Je Ued NOA 0s ‘93e)s AjTes ue Je papiaoid sem s3UTY) JO SPUL 9593 JNOqe UONBWLIOUL JI POO3 9q PNOM I ‘[oMm
Se I} I pueqsny At Uo juspuadap (Ajereuniiojun) mou ure | -9geg)ow mou e Surjos am swa[qoid sn pasned os[e 100ued ay) ‘uonippe uf ],

sajond

Su1dod

gs13010yodsd ‘arxun
‘ssa3s f(aaminf ay3/yipap
/20Ua1nd2.4 f0) Avaf
sapanoasul Buryifiona
ssa00.4d 03 Adv.1oy3
‘UI21S9-{]0S /20UdP1fU0D
‘2402 0213070y sd

‘pooissapunsiu
/Qjou0] 3unjeaf ‘pariiom
suonowrg
‘Q1a1008 u1 Suyvdionind
/03 3uynqLIUod/u1
Sun.daguiad afi)/a12410 P10
SJI[ [BI50S
uon1U302.4
/IUAUIPAJNOUYOD
Ssaouatiadxo Su1SUDYID
‘20uaLadxo Aq siadxo
“100und Y Stad wioLf
2014pD (S1SOUSDIP ADIUAIS St
YN pup) 250 s fo ‘s49ad Aq poojsiopunsiu
2S0Y) JODIUOD AIIUDD YJIN SA92] SR PR
190UED YA 199 dg01008 U1 Suypddyind
/07 3UINQLIIU0D
/u1 Surn.dojutol
‘20ud14adxa Aq s34adxa
2f11/210410 101008 ‘S490d
VAV Y1 190JU00 S499d
SPUSLI
28n8110u D
A0f sanpiqissod ‘a3n3riowut
(mau) v 3unasd ynm
swajqod ‘asnoy v dnq
07 3uIUDM 2ouUDINSUI (317)
soueINSUI pue s9ge3II0N
uonduidsaq uondrirsaq
ordoyqng ordog,

-01do (qns) 1od SI0AIAINS 190UBD YAV JOSAIoN) 7 ATAV.L



20457634, 2023, 12, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/cam4.6001 by Utrecht University Library, Wiley Online Library on [11/07/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

5
<
fa
z
[Sa)
2
Z
<
. /ey piNoys I SonsHe)s 3 0) Surpiodoe
Nq 994 PaTp 3,USALY ] BT} MOU SNUNUOD 0} MOH TUMO J3Y U0 3q [ 3YS ey} S5m0ty 9t pm Ioured AU ‘©0UJUSS YEap B UM U
‘drysuone[a1 9y SNUNUOD 0} MOH (I9A0II 0) Kb 359G A3 STIBYA (OUSJUSS YIEaP ) LM [e3P | OP MOH (UIP[IYD SUNOA AU 0} SIU [[9} ] OP MOH,,
]9 991p “sp10ds ‘eouereadde se yons ‘porrad A1oa00a1 9ty ut djo1 & Aeyd yey sordoy
(TEIALY) IOUO0 TE SIS} ‘YJedp PUB I9OUED U] U] AU} SIPISAg “ATISP[o 10 Uey) Snpe SunoA 10§ JOMHIp SI0W 9q ALT SANLINOSSUT IIM SUIe(,, Suidp
.~Kep S[3urs A1oA9 JI] AW S[O1U0D [0S 31 pue passed aaey s1eaK0z ‘MON] *20e[d © 31 9AIS 0} S]qe 2q 03 pUE Jet]) 3IM [Bap ‘nod 711y uwo 3pY3 ISVASIT
0} 20UEpINS pue 2IedI)Je PAAIS0AT ALY P[NOYS ] 1P UEd NOA YOI WOIJ SSESSIP © HIM PAJUOIU0d pue i At Jo swiLid ot ur SUnok A1oasem yeaq
JUOWIDIL]
421fp s40aL QT SUoLIdIdXD
/SYySL 23D 42p]o J0
] s100f> ‘100 210] (40
"3UT) ST} & SUI 0) JeS[OUN JEYMITUOS 1M Tk 19Je] © & Sa0uanbasuod a[qissod 9y I, "UONRULIOJUT JOJ OTes [edl & SOUWINOS Sem 1 ‘SAep asot) U, sdmypayp) sisouSvip 4oyfo
. STuRUI)EaT) ) JO 90UNDISU0 € Sk SIOR )] J10F SULIOJUOUT JANBIUAId /TonUa)e pasu [, SIDAL S, xc.m €01 ;.& o s1affq
. OSEASIp/jusuIIea) JO S109F0 ey oy 1of paredard Ajprey are nog,, 109730 1eT
) 4 i ouppms
Siusunyean) A SuLmp uorsiATadns [im SSIOIOXS 0) PN SABY PNOM T, Bunaods Buisioaxa
Jusuean A19A0001 10 AderstporsAyd aA1e091 30U pi(T,, ‘Adviayzo1sdyd 4a3uojs
Apomb s11ods 0 3oeq 193 0) Moy Uo Sdn SUIOS Pay{I] SABY Pinom /0131f 3U13328 ‘SSOUILT
1 JesAwr 1no 2mS3g 0} pey ] SUTYISWOS Sem A19A0091 33 ‘U T, *Appdniqe papus 31 pue JOf € PISIOIXS | 9SO SIedId)je JI0UI PAYI] SABY PNOM T, juswaAowW pue 110dg
22.1041p/23D1LIDUL
‘Apunf 10f 1410ddns
10o1390.4d /[DUOIOULD
] 3 ] S T3/ ‘spuaand {Arunf Sunod
: . ’30IOATP © JO S[PPTUI 3Y) UT PUe UIP[IYO Sunox swoy e uonenyts oy SurpreSor souepms,/djoy 210t payI] ALY pinom I, ‘uondopo (1ouand
0 «1INOqe UonEULIoJUI ‘Uadpniyd) juunf Surroaffo
m O[N] Se ISY) ST} U} & INq “PAPAAINS A WAL 0} SSUT) Uteydxa 0) Moy pure UIPIIYD (SUNOK) ‘Our) ey Je Mo Jo 21ed Sure) 10 UONUNY,, /D SUnADIS UDAPTIYD
.|w ~Arurey oy 03 21ed 3y e Jof sey Aedoruntu 33 ‘93ej 1o 03 1J9] U3q ALY A “20UepmS [enpiarpul pue d[ay SnSSWop JO 3SUas (3unod) fuonyvjad ouivd
= A Ul USRI} 3 SuLmp dwioy Je uonemnyis oy Surpredar 1roddns ou sem 21911, “uonen)is A[ruej ) 0) pred U9q sey UonUL)Ie JUSOIFNSUT,, UDIP[IYD pue AJTuwre]
w . SunpAue sosmquuiar 193U0] OU S0UBINSUI AU} INq D[qLLIS) [[1S SII[NSI [eUl Y3 Pue JosAur SunpAteas urejdxs o3 pey [ pue 10Jo0p
me orew & sea 1 ‘950 A Uy ssa001d STy ySnoxy) no& apmsS prnod oy aSINU Pue I0)00p S[eUI) B 1M 13U} J1 90IU 3q PINOM JI UONINISUOII I, Todoin
V_._  TIOTIALIOD TEJS 10§ SAIIqIssod Sy} SSnIsIp 0) paxi] .Y OS[e pnom [, 1sp2.q ‘K128.1ms o1soyd
A .Iseanq o Jo odeys Buiipos ‘Apoq paduvy)
- ) 2103521 0) A1 dnsed Jo saniIqrssod o1} INOGE PIULLIOFUT 9q 0) PAYI] 2ABY PINOM T SUm Jetp) Je S[ddIu o1 0) IxoU [eAOUIDI BUOUR[OW 0 9N(J,, douereaddy
W sajond uonduidsaq uondrdsaq
ordoyqng ordog,

13720

(penunuo)) z ATAV.L



20457634, 2023, 12, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/cam4.6001 by Utrecht University Library, Wiley Online Library on [11/07/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

S
&
-
> 3
f UuyI0M
. Sopomasnlsyeyy puy ey pim noK djay ued oy jurese JSINOA 11e)s NOA Ued MOH “SSI[Ioe} doay 07 jupmodua
— urpIe3a1 S{ORID YY) USaMIR] [[Bf NOA PUY/ ‘0P 0} PISI NOA JI0M ) Op ISFUO] OU Ued NOA pue o4 J0enu0d Jusueuiad e aAey Jou pIp NOA Ji D (e k.u
w 3[10M JO SULIS) U] /SUONEINAUIOD pue 130Ued 33 03 NP e Je A[qrssod 10 JUSPIAS-J[as T30 ou 2T STUTY) UM TN ) UT 331 9q 3T PNOYS JBYM,, suoupuiiod (uoouno-isod)
oddns 1oupang ou sem 193 ey Joye Jng ‘uoneIdayurel 1oy ueisAyd reuonednooo sy woxg UOLDNIIS MIU S 2UO 0]
i doy sem 2101} ‘A103ms a3 I3)Je Afererpauuru] “3ye)s TedrsAyd S U0 i o SHom o) gyorew 03 Suryoeod qof pue ‘Suryoeod Tejusu sdeyrad ‘S, oM Sunsnfpp iom
% .93 oA uo paseq 309dxa SISO Jerjm 10 JSour 10 SuyDA3aIUIAL HIOM
‘S ot s1oad 1y des oty 9onou NOA 19TM ST Jey) Pure ST 10J JNITFIP AToA Sem YOTUM S[I0M Je Ss2001d toneISajural ) 0) presar im AenonTed,, UONeISUII PUL JIOM
|w s102ffo
S 1T ATrep uo j0edw )1 pue 100uEd 19)fe SnSEe) INOJe UOTBULIOJU JI0IA,, 1S somss1 dof uonuLIofit
w « Sturerduiod at ssnosip 1 1oie /10ddns A1aua fo yov]
S smofjoj ATuo Ajrensn uoneue[dxa Jey) Inq ‘SIy) 0} pare[ar aq 0) Teadde uayo mou aaey [0S ] 7eyp syure[dwio)) 1aoued yyim s1oad wox osfe A[qissod sspafl> apis ‘Dutapayduid]
Q "SI} U0 UOHETLLIOJUT SIOULI 9ULOS PAYI] ALY PO [ *A[Tes asnedouattr paIajus [ ‘S9EAO 3t} JO [PAOWI 3y} Jaje] pue AdeIotjota oy Jo asneddd,,  <onSynf asnpdouatu Amo
Spope {(uauiInay) 420uwd f0 199fJiT

pue suoneoadxa Al [[e JSuredy ‘paussiom Jo/pue PIUTEtal/as0Ie S}O3po SSI9APE AUBW 0S JeU) JNO PAtIN] J1 USUM ‘SJUsjean) 3y} Iofe Alernadsy,,  $1090 WiId)-SUo] pue -}10ys
sutdaq isnf pauaddey sey ey Jo uonezeal
pue Surssaooid oy JjesmoX 1o0f ‘ureSe Ayieay] are noA priom SpIsino ay) o, ‘uonerpel pue A193ms Jo A10300fex edrpat o) Jojje o1ed ATreadsy,, noyorsdyd Suronooat

.'SSA1)S JO O © SSINED 1O SOUINSUIOS U SYUU] ST T, FIOSINOA JOJ SSUUI BIIXS 3 [[IM 1 Jet]) presje skemle o1e NOA asneodg )9 SISnIIA (10D UOYDULIOf] 240UL)
SnoIgejuod AepA1aAd, Jo SpUTy [[e J0J UONBUTIIEIUIOD JO TedJ JO PUT & Padofoasp JSouIfe 9ABY [ SUWIT) JOAO PUY /MI0M SSUIOIPIU 3] [T o] Moy Juauupa. 423fp 1oddns
3SNBI9(q ‘OSUS) A[ITe] SKemIe Te S0aUD ST, oM Se MOoU JUSLI 90UBPIMS/a1ed BIJX9 JO PasU UT W | 9GABW PUY STEIAQ UBY) 210U Uddq Sey Iy [+],, auopypqDY21 (Popms)

. sdn-3oayo oy Surmp isirerdads 24D2423fD 'SAN-300Yd 2O\ wssauf1 fo asnvo

‘Anpaioy f24v0 o1sdyd

A TIIM JOBIUO0D ALY ATU0 NoA pue 08 19, aTe NOA SJUSUeaT) AU} IV "PIP T 197e] STedA 1N ‘9IedISNE Pasu JoU pIp [ SJUSUNET) 33 JO TBoA S U,  UONEIIqRYDI PUE dIBdISYY
/10o1pow ‘sisougosd

. ATe)1pa1at] Jo SUIIoUIOS Sem JOOURD JSealq AU} 93k AU USALS Jey]) 91Nyd01q B Y3NOIY) JNO PUNOL,, 10 SSPUTYL JUIUIDAL
£ PYe[a1 98 11 ST 10 JoOUED A1) JO 3STEIq T ST J[UIY) US)JO NOK “MON],, moqp uoyDULIOfu]
8. A1 78 9381910 10U PINOD T JeU JUSULTEa) AU INOGE SUOISIOIP Ul 0) Pjoadxa sem T, JUSUWI)BAI) PUB SSAUJ[]
s49ad unyj suosanb
[ ] "dno13 snyp urpm s1ead Awr ureyy suonsanb I JUSISFIP A10A pey T[], afi 1uaaffip 2fij fo
193 Jo asuss Terouad oy 3507 | [ ] oy Jo 1red SjqeurSewur A19a9 ut suudjqoid Suroustiadxy s3nip 03 pajorppe pue passardop AJSNOLISS SUreodq Suruvawt ay3 (Suruoyseng))
1 wn S} J& pure SUIUBSW € Pey [[0S ] IOUYIUM paropuom | ‘Own Suof e 10§ ‘sgurpunorms Aur woiy Joddns oy pue 1oured Aw jnoygym [+, Aremyds
. O[qBIISIP SeM OUSIX Tenxas 23a[duwod, € ‘a3e ) UaAID) -ampadoxd fenrur
o Surmp sisayso1d e U903 aArY 0) P dABY PInom ] Ing ‘snsa) oy Suraounar 4q ARomb payean sem I “zz Jo 93e a3 Je Jo0ued Je[nonsa) pey I, Gyonos
«uoneindure [erred o) Jaye SIS0[0XSS © (LM J.JU0D Pey] dARY 0} J13139q USdq ey JySIu i1, ‘arownu1 Su1aq £3s13070xas
. ’dUOp 2 P[NOJ Jeyy) SUIOU Sem I} JYSNOY) T FOSAUI STU) SSAIPPe 10U PIP [ ‘Sem pIepue)s 2014p X3S pasvaaq
A, JeUM MO 3 UPIP ] SNEI “UONEIIPIUL AU JO SIOJS APIS IO SE [[oM Se Paonpar Aeaisd 9q p[nom opiqr] pue AS1oua AU Jey) eapl ou pey I, Kyrenxes pue Loewnul
sajond uondiidsaq uondiridsaq
ordoyqng odog,

(ponupuo)) 7z HT19dV.L

JANSSEN ET AL.



20457634, 2023, 12, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/cam4.6001 by Utrecht University Library, Wiley Online Library on [11/07/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

JANSSEN ET AL.

fOpen Acces:)

WI ]_EY_Cancer Medicine

13722

.ISIXd J0U S20p aNn3ne] (A1) Lousdy souemsuy sokordurg
U e SuIpuE)SISPUN OU ST 319U} ‘SIUN00 Aq uondope Joj pajoafar tre 93edyiour € 3a3 jouured T *9fem WNIUI U0 pajesusduiod aq [ nok
‘c¢ uey) 1o3unok 216 NOA USY A *S[IUA B JOf WINTUTUI 3} MO[eq JO J& PIAI] SA.Y ] "WUNTITUI 303 T :J0U PIp [ "S)jousq juswkoiduweun pue
SSOUSDIS YSIU PAAIS0aI oy ‘sjuaned 100ued I9pjo i pake)s U)o T “eapt ou pey] s109d AA] ‘3U0] 0S 10 Jo0Ued ALY 0} SU 10 JNOTHIP AToA SeM ],
. "soouanbasuod a1y Inoqe Jury) 1ses] Je ued noA os ‘93ers
Krea ue Je papraoxd sem s3UTy 953 INOe UOIBULIONUI I PO03 9q P[NoMm J] ‘pueqshy At U0 Juspuadop (Ajeyeuniiojun) mou e I Sy} Ul oSy
-a3edyowr mou & Sunyagd sh Yy sws[qoid pasned osfe 190ued Sy) ‘UonIppe U] ‘pueqsny Aw uo juspuadap AJferoueur 210w pue S[qeIsu[na JI0UL
QU SpeL OS[e SeY SIY) ‘O SWES Y} 1Y 9w Umo Al 9euew 0} Arunyzoddo oy sur 2AeS SIy T, “Insuaidenus Ue suredsq pue paurenarjos |
Aremuaag 1om 1oyjo Surop pairels pue qol Aur jmb T (10yoes) AT0)SIY) Aep [[e SSe[d U3 JO JuoIj Ul SUIpure)s 9jqnox pey | sngnejjo asnedxsd [~],,
T 199 2ABY oy 9[doad 10 9jeIpatll 18y} SUONEZIUESIO M3 € ATUO 2T 319U ], ‘pO0S 10J S0UE)SISSe
[ero0s to dn papus Mou dABY [ JeY) Ted] ] ‘OUIN PUZ © [T U009 dA.Y ] Jo3Tetl JOqe] 3} U0 SUI0J[oM JoFUO] OU Wk I SISOUSeIp IST AW 1)V,
[ ] “A319U9 pure Swum Jo 10] B 3[00) JBY) APMIS B JUSPNIS
& Juroq Aoureu ‘Ut seam ] uonemis 3y o3 pred sem UonUSYIE 210U ey} PYI] A pinom I syurerdurod 1edisAyd oy Joj 249 tre aaey ATUO S10J00p YL,
. ouI 0) umotun 21am Sulkprys SuIpre3al SO pue Juuyear) AW Jo S ) Je SUIAprys sem [,
st ut papraoid aaey ppnod reyidsoy a3 31oddns Jo odA) yeym Apoexe mouy
3,U0p T JNOTIP SOWNIWIOS SeM ST T, *SSNIANOR [BUINXD pue Aprys yjoq ut edionred s pinom noA jet) 1om suone}oadxa oy 1, 'ssousnoros
9]} JO STEMEUN 2I2M PUE INOGE S MU s13ad Jery) 109[qNS UMOUS[UN YONT € Sem JeoUed Ui 3y Je sSurpunorms AuI Ur Jet} paonou [,
. To0UED JAJJe ] © OS[e ST 219 T, 'SPIeMId)Je PUE PUBYRI0Joq
Suruwoyur £q ST 03 pred 99 Pinoys UOHUS)IE SIOJA] *SNOULIOUS Sem AJIISFUI AUI 0) anp AJIUey Ino uo joeduul ST, *SUreu 10 A0UY 10U PIp I0}00p
) ey} SYSLI PASPUI 2I9M 1) JE[) JNO PALLING JT UO JoYe T “ANNISJ AU U0 dALY PINOM OIS U} Joed Tl Yont MOy T3]0 J0U Se I 9Sed AT UT,,
. 901U U22q 2A®Y] JySruut ATruurey Uy Surpuredxs ISU)INg J0u 10 ISYISUM 0} UONUYE IO ‘A[Tirey SUNOA € TS 2I9M S,
2180 o1j109ds-a3® JO SULIS) UT SU JOJ [edIPel JSOu 3 pPue
Jue)Iodu JSOU A1) SeM USIP[IYD SABY] 0) YSIM AU J0J UONURJIE JO JOB] 3U) Swup) Jey) Je 1ng ‘95e Jery) Je Uonua)e 9A180a1 Pnoys ey sordoj arour
9SINOJ JO ATe AI9Y]) ‘DIOULISYLIN,] “MaIA JO JuTod [ed1patll & WO T 3IM SUOp Uaaq pey Surgiawos sdeyrad pue uonesiaAuod jo d1doj opewoine ue
SEeM URIP[IYD dABY 0} YSIM AT Jer]) PaS{I] SABY PINOM ] "UIP[IYD 2ABY] 0} S[EUN SEM ] ‘SJUSUIERT) J9OUED ) JO asnedaq Apred 1ojeT “readdesp
100Ued 9y Sunjewt noge sem SUNATSAY "USIP[IYD 2ABY 0) YSIM AU JNOGE ST PISSE SBY SUO ON] “TOOUED SEIq UM PISOUSEIP S [ USUM T¢ SeM T,
. ’OUI 0} ST OU JO Sem J] "QIOWAUE [Te J& Aem Jey) Jed J,uop
uonerauas Aw jo 9jdoad “ajdoad yon(g I19p[o JO ISP [BUORIPE B UO PISNI0] A19A Sem )] “UORLINU JNOGe UOReULIOful [ednoeld o) os[e Ing 039
URIPTIYO SunoA i ATUre] InoA s JoeT) Uo oeq 193 Ued noA Moy (seeko[dus Je uo pasnooy SuryArend) pakofduro-Jos are noA J1 100ued Is)ye
j10Mm 0) uto3 ‘Ojdurexa Jof ynoqe saouLIAdXe 93UeYIXa 0} 201U 9q PNOM J1 UIY T ‘s1ead ypim 19Y3a50) ST I SUTYIOUIOS Op 0} IS [oALT) 0)
Suraey purur jou ppnom I -9jdoad pjo ATurew yym 1eoued 1aye SUIAI AiTesy Inoge reyrdsoy au Jo Supasu e ‘Q[durexs 10§ ‘U Swoy Je [93] Jou PIp I,
Kqeq Aw pue ot 10, “Aderatotayd SULp [[oMm d)e [ INS B 0} PAAJOAUT Uadq dALY PINOYS UBNNIIP Y 100Ued oY) Surmp jueusard sem [,
. UOIBIPLI PUE OWIAYD Jo)Je SAOUSDYIP UMO 10 sjuato[ddns/urure)ia + S0IAPe [eUONLINU + 3SISXD
SurpIe3a1 190UeD I9)Je SNUNU0D 0) dIed YIIM parioddns 3[of aaeY p[nom pue URSPOH YIm PasouSerp Seam [ USUM Plo STBIACE sem [ "A[Iuge(,,

sajond

JAouyand

Uuo 2ouapuadap prouvulf

Jdnaunq paivjoap

3u10q Junoasip adom

S8uIIDa /ou100U1 £1GIP

‘saouanbasuod/suiajqold
/UODNIIS [DIOUDUL]
suonesuadwod pue sjjoudg

UMOUNUN 2120 SISOUSDIP

420und puv LpPNIs INOGD
SINL SUOYDIND SUTNUIUOD
uoneonpy

pIYd uioqun uo 193ffo
‘uonvatasaid Quuiaf
‘nnaf uo s10affo 21qissod
£120UDI YJ1N PaSOUIDIP
puw juoudaid ‘A149f
(up) Jupudaid Sunosaq
S1uaand aui022q

/4qoq v 2apy 01 SunuomM

Aoueugdaid pue A1nisg

SINpD 42pJo 01

pa4nduiod 1a1p [PUOIPDA)

-Uou JuantIval Surnp

UONLINU ‘UDIIIIP
‘2014pD [DUOHLINN

uonnN
uondridsaq uondriasaq
ordoiqng ordog,

(ponupuo)) 7z HT19dV.L



20457634, 2023, 12, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/cam4.6001 by Utrecht University Library, Wiley Online Library on [11/07/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

@ oy fo
g dnponb ‘afyy &op ‘affj soynf
U1 S20UaNbaSU0d [n1ouUd3
> SUOYDIPAXD A20UDI AYD
4] afi1/afi) oA Jo 3524 U0 423D]
- . Op ued pue juesm noA ey Joj ueld InoA pue Sjff Jo suoneidadxs oA jsnfpe 0} pasu NoA Jet| T, *9fi] INOA JO 3SoI 3 J0J SUBIW I Jeym I0J W00y, afi 10 (UUADAL) L2UTD fo
W .’Op 0} dqrssoduut jsotufe sty pue d5teyd 0} Pev] Sey] 10] & ‘UMOP SpISdn 1] Pure myng A[Otm AUt Pty sey 1, %.% fiy s.au0 Sunoaffo 2mm.g
I . STU} WOIJ ISPNS [0S I IYe] STeax a8ueyo [[Im SJI 9IRUD INOA ‘SOZ-PIU INOA UI 3Te NOA J1 Inq 9Fe Aue Je 3sU)UI ST SISOUSLIp SI L, heRlial ey
saypqissod pun suoyvIul]
8 . 24D2 d1f102ds
® moqp uoyvuLiofur ‘djy
c . -a3v,, Wi1d) Y YIm
£ woyop.d UoyLULIOfU
L . Aao1iunfun Jooduil &uo
5 193 01 240y UOYDULIOfUT
Q . . A1p1oYy ‘2400 21f102ds-23D
S ] . Suad}f ‘SuonyvsL2a100 :
. 901U A19A U129 2ABY Pnom Iy amm d[oy] 210U JjosAtu [o1easa1 Jo J0] & Op 0} pey [, 240U 2GPD (SPAPNYD) paatada. (A34pd) ‘03D aud1y
0 /38 Sunok e 3¢ 100ued At J0 51039 [eOIF0[OYIASA AP WM PP OV gyuumpimS uioddns uopiaoad D01 P U224 SDY JudUIDIL
mw MOY JOJ W00 IO U] dABY P[NOYS 219} ‘OS[V "SU0NE)dadxa pue sSauf[t AU Jnoge UOBULIOJUT 10U AT 0) PI[I] dABY Pnom | Sjoeq Surjoo,, auwoyppay Surioddng /sisousoip ySispury
. UOTEULLIOJUT JOTeS[) pUE UOTEULIOJUT IO NI B dABY 0) PII] dABY PINOM A[EdI T, douepms pue UOTRULIOJUT Ut padyiy aavy pjnom
‘21415917 “12112q 393 03
JSjustuean Ay e 1oy pajress Sumad usym ng 9sI Je JON, Suupm 2400 1fads-3p
«SVAV 94} 0} paSuo[oq [ MOLD{ J0U PIp [ ‘PASOUTEIP SeM [ USYM L€ SeM [, 212024 03 Pay1] 2aDY PINOAM
.’Se0uaNbasu0d Ay SrewIns? AJreonsieal jou Aewt noA ‘93 sty 1y uondo o Sumeg ises 1y, SJI] pue 2189 SUIYIIBIAQ

pa.ojivg jou

S1 SO1SIIDIS/UOYDULIOfUT
‘Qquo A14apja/synpo 42pjo
40 Uaipyod 40f padojoaap

"9 IO J[NOTHIP I0UI JUSUIEaT) Inoqe S[durexs 10 ‘Surjett UOISIOap ) 9pet JeY) PUuy 1Sa1 3} R ——
Guoure I9UO © JO J1q B S peul Jey ], “pres skem[e A9t ey Sem Jey) Ised] Iy “190ued Jo dA) sy i pasouderp Sureq 10§ SUNOA A[oANE[I Sem I, pup m i :Emwa d
0N 0} 3080 193 T OP MOH (ASIIOXA [[US [ UED (JSeaIq T LM [NJ1Neaq L] S{ury [[us Jounred Aur soo( ¢St ‘aspyd E.ES:QS%%
o[puey drysuonerer Aur ued **Inoqe paLLiom sem  SUTIATIAS J9A09 JOU PIp JOP[Of UOTEWLIOFUI [e}IdSOT] SY [, ‘POOISIOPUN [[oM [99F SKeM[e ) UpPIP T, /add3 10uny /28D s,9U0
STU) 10J JUeLIeA T9SUNOA © OS[E Sem 19U J1 901U 9q PINOM J] 'UBWL IOP[O JUN029D 07Ul SUIYD T,
ue 0} paguojeq s1eds A123ms-3sod Jo 23e100j ‘o[ djdoad 19pjo 39S ATuret noA a19f] JusunIedap A1931ns joou pue peay oy e pajean Suraq sem [, paiofre) jou a1e)

[ "] (uop uaq Apeatre aaey Aew sty 3nq) Sidoad SunoA 1of
suondo a1ow Surpraoid ‘paq oA e Aderoyy aanea1d ‘uontynu pood {(padureld pue pain os st Apoq INOK) sogessett passIul | SUOISSIUpe oy SuLm,,

« 0UIPLUOD-J[as pure aFeurjas aamsod & Surpjmaar pue sewmexn Advaays aaypaid
Surmpus,/3urssaooid Inoqe SUossa] ] JO 1I0S "TUOTENIIS SUTES ) UT SUOAUE 0} ST} PUSTIIOIT PINOM ] “Joedl/AJure)1aoun,/ssoupes U e ssiuowarddns ‘npqo
ss9001d 151199 0, "Tone)paw/ssaurypurt AJeroadss pue (a4uao aisojoouo-oypdsd) SAnH uspnoysq 19, woxy 1oddns Jo Jo[ & pey aABH [, Su1poy-fjos ‘SaSpssout
130 Ayenb pue Apoeded Teyusta 40320 AD]NI2]OULOY]L0
JO SULIS) UT 219U]) U0M 3q 0} PHIOM € ST IS S[UTY) ] Jet) 10] UoNUa)e 210UT 9q PINod A1y T, “Apoq au Jo Ayoedeo Surreay-Jjos ot Suissarppe jnoqe ‘uonwIIpaw SSaUINfPUIN
Sumyrey wre T ‘Tesrpou Jsnf Uety) SAem IS0 UT A19A001 INOA UT Aem Um0 o pug 0) noA Sunioddns 1of reydsoy o ur uonuyye S AToA ST IS UN I, a1ed Areyusws[dwo)
sajond uondiidsaq uondudsaq
ordoiqng oidog,

(ponupuo)) 7z HI14dV.L

JANSSEN ET AL.



20457634, 2023, 12, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/cam4.6001 by Utrecht University Library, Wiley Online Library on [11/07/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

7130 3SNBO3q USIP[IYD dALY 0} [ IOAU SeM ] A[oUIeN
“PPURIUT UL JUSIPIP A[TeITPET 3q PINOM I AU Jer) JUBSW JOUEd ) SUI 0} J[IYM IED UI[EaY [EJUSU PAISFO U] IO PIAISISI JOU JABY T,

JANSSEN ET AL.

919 ‘asnoy & Surng ‘seousnbasuod feroueur pue yom Jurpredar uoneue[dxd a1ow renonTed uf,,
. URIp[IYO AU 03 ST Ure[dxa 03 pay{I] 9ABY p[nom I JosAw

puejsIapun skemre jou pip pue 1oduis) Jo0ys  pey [ Sy} Jnoqe pauLIojul A[areq sem I -asnedoustu y3no1y) 03 o spewt sey juduyean A,
sIeaKz T ureyy a1oul 1o)ye JjasAu djay reorSojoyossd

Jy8nos [ ‘porrad ey SuLmp (¢ pue 9) UaIP[IYO SUNoA A J0j 2ouepms pay{I] ABY P[nNom ] pue W pue pueqgsny Aur 10} aouepms [esrdojoyoLsd oN,,
. KI9A0091 UMO $,9U0 UO SNOOJ

0} Asea ss9[ 31 saxfewt pue drysuonear o) uo amssaxd synd ST, JNOIp A[Teroadsa seam Swodur JnoA SUISo] 9Nsal € S ‘pue Sp1om 0} d]qe Sureq JON,

Uorsuredxa AJrurej arnng Joj Ysim AUe os[y “AJruuey a3 Jof sueattl 9. SunoA e e Jooued Jeym 0) UOTIUS)e JIOA],
. USIP[IYD daey Jouured nok jey) a8e Sunok e

7 3deooe 0 Suraey Jo 3099 TedSo[oyoAsd o i 1oddng “190UeD [BIIAT20 0 SN SNIAIN AU} JO [EAOTRI S} JO 0UINDISU0D © S 91D [edL30[0YIAS ], VAV 1ad sordoy Surddepreap

« Sy Awr puoksq
03 0} pey AJejeIpauIul | 210JoISY) PUE JUSWIEI} PAYSIUY ISnf T Usya SUOp Seam 3snot] AW pue 1eoued SULLINIAI 3} 0 SnP POPUSIxa Jou sem qof’
U 3T} JO JORTUOD YT, "SWOY PIMd-2aU & JySnoq pue qof Aurjmb jsnf osye pey T -9sed AU UT JUSUIUOPUEAE JO JO] © 0} PI] SEY YOTUA I THIM
[e9p J0uured s10ad Auew Apusredde pue opf oA adeys/prmq o3 Sulkn are no& yorym Surmp A1037e0 93e Ue Ul S} puy "90USLINIAI B 9Sed AU

Ul pue ‘I30ued 333 03 Teuondooxa JeyMauIos ST 1 Yorym Je 93k Uy “a3e Aul uaaq sey] 103oef Sunedduiod [euonIppe Ue Jey) 9zIeal [ JYSISpUry ur ‘sa,,
JJusunean Ia)ye piyo Iapoue Surey Jo Arqrssod sy 3noqe suonsanb osye 1ng ‘dn smo13 prryo Aur

Surass Jou pue SuIAp Jo Teay oy “prryo Auwr 10§ Surred swio[qoid Auet padey I ‘po SYFUOUI(T SeA PIIYD ISI AU USTM JOOUERD YA PISOUTEIP SeM T,
. seare asau ur poddns a1ow st 9oadsonar
ur paou Teuostad AT ‘seare 1ouo asay ur 1oddns Jo suis) ur souepms S ST 1ot SfuStyeal) TeaisAyd o [re 1oy i 2Te NoA asneaaq S[ons Jou s9op
SI 3nq N0 payunod Agariq St sIy Justugean redsAyd sy Surm(g ‘910 TestSo[oya4sd Teuoneaa Terdos Se Yons ‘A JO S190ef IS0 [[e S3Ueyd os[e 130ued Jo

S30uNbas00 ) Jey) UOISN[OUOD S 0} SWI0D 0} ALY | “IoAMOY ‘STERAS o)y “ANUN0D INO Ul 9 Ued I Se P03 Se ST 3seasip oy Jo Justgean [edsAyd oy T,
" O[IISJUT SUTEIq ‘] JO ASUAS [eIdUF 3S0] ‘SIOBIU0D Te100S ISO] ‘9SNOY S JSO] JSOUIE IGap OJUT J0T ‘SUrodur AUI IS0

‘“Areyustur pure A[reorsAyd JjesAu 3S0] ‘SINo tIng [e19Ass paIapns ‘pajoafar o3 ‘qof A 3so -ofy Jo eare g[qissod 1949 ur swusjqoid Suroustiedxy [ ],

fOpen Acces:)

..00) AJou0f 319§ uayjo | ‘Surpunorms Auwr ur jusned 100ued SUNoA ATuo o) Se ‘pue Aem AUl pury 0) S

Suo] & 300 1T 019 ‘sa3eSIour ‘seouanbasuod wLie}-3Uof ‘Aprys pue sHom “AINIey J0f SSouanbastod a3 Jnoge J[e) 03 WO SN Se 319U} 900 UL,
(3o AreorsAyd swi0o9q 03 payurem jsnl Aeniur | a1oym o3esjoed [e103 & Se paISgo 9q A[UO P[nod IT pue ‘UOKLISUISI JI0M TIM PIUIqUI0D 9q
JOU P[NOJ I ey} SUBSW YOTYM oM & SAep ¢ AUO “Q0uapIsa1 Jo 20e[d Aur Ul jou sem 1) tonems AU 10§ S[qedIns jou a1am sureisoid uoneiqeyer
Sunsixq ‘syure[duwioo andney paje[aI-130Ued JNogqe AI0UI PILLIES] pUue JUSUean) AWt SULmp uoneiiqeya1 [edisAyd parre)s Apeaire aaey 03 paI
QABY PINOM T "UMO AU U0 Sem T ‘ueidisAyd reuonednooo pue s10300p 9sieroads asmu e 0} peytodal | yorym Dred J10j 3sanbar Aw aidsap ‘djoy ou

PaAIR0a1 | pure Xo[dtuiod sem A1940091 [ed130[0yoAsd pure s1om SuLmions ‘Uonediqeyal [edisAyd ‘UaIp[Iyo 3 Jo 21ed SUrye) JO UOneuIquIod YT,
~golusureurtad js1y Awr pure 3010AIp & ‘93eS)ow & Sumes ‘pyo & Suiaey

:Ajsnosueynuuts pausddey suryy Summor[oy a3 “1eoued 103 T yorym Ut porrad oy SuLm(J TeonId SI 180U I UONBUIqUIOD UT o] JO 93e1s 9y 1, VAV 1ad sordoy spdnnn
sajond uondrrsaq uondridsaq
ordoyqng ordog,

(ponupuo)) 7z HT19dV.L

ﬂl—Wl LEY_Cancer Medicine



JANSSEN ET AL.

Q
-
=1
o
3
=i
/7]

—_

el

]

=]

=

=

)

O

N

~

53]

-

) q

< &

[ =

Quotes

Description

Description

“I'have been in contact with peers with cancer through the AYA forum. That was pleasant, but also confrontational. The need for contact varied

Timing of needs

greatly; sometimes it was too much and my own worries/illness were enough and sometimes the need was great if T did not feel understood by

my surroundings.”

“I'would have liked to be able to have group sessions/contact with peers with cancer. Maybe not immediately after diagnosis, but at a time when

there was a need for it, with me that was after about six months. First on survival mode, then more processing and daring to look further.”

“In hindsight, yes. At the time I thought I did not need it.”

“The question seems to assume that I did not receive AYA-specific care, but I think that the care I received certainly took into account age-specific

Interpretation of question

aspects, such as fertility, follow-up scheduling, advice on contact with peers with cancer. So I needed it, but also received it.”

“It's hard having small children and being afraid of not seeing them grow up. In addition, I was an entrepreneur with staff. I found it very difficult to

find balance, since I had less energy and time due to being sick and the treatments. I did have a lot of help though, so the question is not entirely

correct: I needed help, but I also received it. So my needs have been met to a very large extent.”

.. 13725
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care, some regarding multiple topics (Table 2), and some
even still have unmet care needs more than 5years after
diagnosis. On average, more than one topic per person
was categorized, reflecting the wide range of milestones
that are so representative for this young population. The
most frequently mentioned topics were in line with those
from international literature.'*****?7*2 Differences in the
prevalence of a topic, however, may be caused by the in-
clusion of different study populations (tumor types, age
ranges), study designs, response options (thick boxes with
provided topics or open text boxes), and (national) health-
care systems.

Both Hilgendorf et al. and Jin et al. describe the need
for structured aftercare, which is in line with our results
and reflected in the newly emerged subtopic aftercare and
rehabilitation (Table 2).**** Both the need for informa-
tion and support and the need for more check-ups after
cancer treatment belong to this subtopic. Hilgendorf rec-
ommends that each AYA survivor receives a treatment
summary, a survivorship care plan and education based
on the AYA's age, which could help them to transition
from active treatment to survivorship.**>

Also, in our study, many AYAs either had concerns
about their fertility or they had to give up their wish of
bearing a child and struggled emotionally. It was expected
that this theme would be mentioned often, as it represents
one of the developmental milestones which is characteris-
tic for the AYA age range specifically (Table 2). Infertility
or concerns about one's fertility are previously described
in AYA literature, including potential barriers at the level
of the AYA, HCP, institute and policy, as well as the effect
it might have on psychological outcomes (i.e., distress, de-
pression and health-related quality of life).***® Although
effective interventions are limited, Norton et al. describe
the supporting role of nurses as a potential facilitator for
fertility communication and support.****

As described earlier, a new subtopic emerged based
on the need for contact with peers with cancer, which is
consistent with previous literature showing a clear need to
connect with peers who have been diagnosed with cancer
as well.'313738 1 the study of Zebrack et al., AYAs ex-
pressed the need of meeting other AYA cancer survivors as
well and even ranked its importance higher than the sup-
port from family and friends.** This might be explained
by the idea that peers with cancer really understand the
situation of the AYA and they can relate (i.e., similar cir-
cumstances, concerns, and interests37), and provide a dif-
ferent type of support than family and friends, which is
not age-specific per se.

The theme work and reintegration (10.5%) was more
frequently mentioned than education (2.1%). This might be
explained by the representation of mostly AYAs who were
25+ years of age at diagnosis, assuming that most of them
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(A Appearance 1.9
Benefits and compensations 1.8
Complementary care 0.7
Death 0.7
Education 2.1

Emotions

Family and children

Fertility and pregnancy
Friends*

lliness and treatment**
Intimacy and sexuality

Late effects

Mortgages and insurances
Nutrition

Palliative care

Spirituality

Sport and movement

Work and reintegration
Care not tailored to their age
Overarching care and life***

29.7

Topics

0 5 10 15 20 25 30 35
%
(B)
Friends subtopics [llness and treatment subtopics Overarching care and life
90 s 60 subtopics
80 : 50.8 34 e
50 .
70 33
60 32
50 31
X
40 ¥ 30
30 29 28.3
10 27
0 26
Peers with  Social life Aftercare and Short- and long- Information Life after cancer
cancer rehabilitation term effects and guidance

FIGURE 2 (A)The need for age-specific care per (sub) topic. * Friends subtopics include peers with cancer and social life. ** Illness and
treatment subtopics include aftercare and rehabilitation, and short- and long-term effects. *** Overarching care and life subtopics include
information and guidance, and life after cancer. Note: As some terms did not fit into one topic only, they were included into multiple topics.
This was done for physiotherapy (sport and movement, and aftercare and rehabilitation) and the governmental institute for employee-
specific insurances (mortgages and insurances, work and reintegration, and benefits and compensations). Some topics are very closely
related (e.g., expressing a need for psychological support for one's children and partner. Although these needs were categorized within

the family and children topic only, they also link with the topic emotion). To avoid over-categorization, these answers were categorized at
one topic only. Table 2 shows several quotes as examples. An open text response can be categorized for the topic itself, in addition to the
subtopic. (B) The need for age-specific care per subtopic of friends; illness and treatment; and overarching care and life.
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finished their education and were trying to start their career/
find work at time of diagnosis. However, as only few may
have established career patterns, a cancer diagnosis may
make it difficult to continue their work (afterwards).**!
Timely involvement of an occupational health physician
may support AYAs in meeting work-related needs.****

The major impact one's AYA cancer diagnosis can
have on their partner, children, and family as a whole, is
consistent with findings of other studies and reflected in
Table 2.2°%*™% Many AYAs were concerned about the ef-
fect their cancer diagnosis might have on their (very young)
children and had no idea how to handle this, due to the lack
of support for themselves and their children. This includes
both the practical support, that is, keeping the household
up and running, as well as psychological support, that is,
what do I tell my children, how should I do this and how
will this affect them? This is in contrast with older adult
cancer survivors who may actually rely on their children for
practical and psychological support. Also, due to the cancer
diagnosis, the AYA's partner had to take over responsibili-
ties related to finances, work and the household, while also
taking care of their sick partner. Therefore, AYAs expressed
a need for support for their partner as well as for their chil-
dren and both should be acknowledged as important stake-
holders within the topic family and children.

A clear pattern was seen among AYAs explicitly express-
ing a lack of tailored care, leading to the establishment of a
new subtopic called care not tailored. Information leaflets
and statistics that were based on pediatric or older adult
cancer survivors, HCPs who did not know how to deal
with a young person and (after) care that was not in line
with one's personal beliefs and physical state all belong to
this subtopic. AYAs expressed a need to be seen as a young
person with a certain type of cancer—being different from
children and older adults—with age-specific, individual
needs. Care not tailored may in part be caused by the fact
that not all HCPs and healthcare systems are aware of this
unique patient population and may therefore overlook
their needs. AYAs are still often considered part of the pe-
diatric or adult cancer population instead of a distinct pop-
ulation: This requires an age-specific approach integrated
in the more traditional tumor oriented approach.

Topics as palliative care and death were rarely mentioned
which is in line with our expectations, as the respondents
are all long-term survivors and are therefore probably less
confronted with end-of-life issues. It was striking though
that the topic late effects was only mentioned by 1.3%, as
AYA cancer survivors are at increased risk of late effects, for
example, subsequent malignant neoplasms, and cardiovas-
cular diseases, compared to controls.>***” It could be that
terms as life after cancer, short-/long-term and late effects
are used interchangeably, even though there are signifi-
cant differences between the latter (i.e., long-term effects

.. 13727
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can last for months or years after treatment ends, while
late effects do not appear or get noticed until years after
treatment ends®), or that AYAs are unaware of (the risks of)
late effects and possibly not informed about late effects, as
AYA-specific late effects and associated risk factors are still
not well understood.* This is in contrast to the wealth of
knowledge regarding late effects among the pediatric can-
cer survivor population.***’ As late effects may affect survi-
vorship in terms of quantity and quality, more research on
the prevalence, risk factors, and surveillance of late effects
is needed. HCPs and future AYA cancer patients should be
timely informed about the possible risks, symptoms, and
treatment of these outcomes.

Lastly, some topics span a very wide range of issues.
One of these topics is emotions, which includes, but is
not limited to, loneliness, self-esteem, stress, worrying,
the need for a psychologist/therapy, coping, insecurities,
and fear (of cancer recurrence/death). Although it clearly
shows a need, no distinction was made between how this
was expressed by participants, for example, informational
needs, coaching/supervision, specific issues/effects, group
therapy, resources, services, specific HCPs, or just naming
the topic itself. Therefore, no specific recommendations
are given on which level these needs exist, that is, the
type of support needed. Future research might focus more
specifically on how to meet the age-specific care needs of
AYAs.

4.1 | Implications for health care and
research

Based on the results, we propose to slightly adapt the frame-
work of the current anamnesis. First, we suggest to add
specific subtopics (like peers with cancer; aftercare and re-
habilitation, and short- and long-term effects) and more
comprehensive topics (like social life including friends and
family and children; and lifestyle including nutrition, sport
and movement and complementary care), and to change
topic names to be more inclusive (finances instead of benefits
and compensations). Also, some topics are closely related,
which makes them a good target for interventions. Visual re-
arrangements of topics, that is, putting them closely together,
could show relatedness (like death close to palliative care).

If this anamnesis is implemented in the electronic pa-
tient files in the future, it might support the provision of
holistic care. To use the anamnesis to its fullest potential,
the AYA can read through it before one's hospital appoint-
ment and think of topics of interest to discuss. As the treat-
ing HCP might focus more on the medical side, a nurse
specialist (for example focused on AYAs) can discuss the
anamnesis with the AYA and make sure the patient is re-
ferred to the right specialist or intervention if needed, and
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stay in contact with the AYA during the disease trajectory.
Using the anamnesis in the electronic patient files ensures
that all multidisciplinary HCPs are up to date and aware of
the AYAs' situation. In the end, this may improve aware-
ness and communication among the involved HCPs and
AYAs, help to meet the needs of AYAs and improve their
outcomes. Furthermore, the results of this study can also be
used to improve the AYA education module for HCPs.

The results of this study provide evidence for future
research, which should assess the (added) value of AYA-
specific care, its effect on AYAs' (unmet) needs and possi-
ble gaps. In addition, as the current recommendations are
based on the input of long-term cancer survivors and needs
may change over time (see Table 2 for related quotes), the
input of other AYAs (based on sociodemographic and clin-
ical data), for example those with palliative disease or with
an uncertain or poor cancer prognosis,’ may help tailor-
ing age-specific care, making it more inclusive for AYAs
throughout all phases of the cancer continuum. Due to the
limited sample size of specific subgroups in this study, for
example, AYAs who were initially diagnosed with stage IV
cancer, it is difficult to draw conclusions on their needs, for
which additional research is needed.

4.2 | Strengths and limitations

This study is unique in its long-term follow-up and
number of participants. However, it is not without limi-
tations. Firstly, the question to assess the need for age-
specific care was not validated. Up till now, there is,
however, no validated questionnaire available to assess
the need for age-specific care among AYA cancer survi-
vors to the best of our knowledge. Also, as an open text
box was used, we relied on the memory of participants
to describe their needs without providing an overview
of possible topics—which potentially introduced recall
bias. This may have led to an underestimation of their
needs, as it is quite likely that one has not remembered
all their age-specific care needs since diagnosis at the
moment of questionnaire completion. However, par-
ticipants have not been pushed into any direction of
topics by providing predefined topics: Therefore, the
topics that were mentioned must have been of real im-
portance to them, with possibly immense (long-term)
effects, and led to the emergence of new topics. AYAs
without a need or who did not know if they have had a
need, expressed that they were unfamiliar with the term
“age-specific (AYA) care,” which makes it difficult to
answer the question with either yes or no, and whether
they received age-specific care. Secondly, although the
response rate of 35.3% is in line with previous studies, it
shows that we miss the input of quite some AYAs who

did not participate, which reduces generalizability.*
Lastly, due to the cross-sectional design of this study, no
conclusions could be drawn on possible changes in need
for age-specific care over time and per phase of the can-
cer continuum, including diagnosis, treatment, follow-
up, and survivorship.

5 | CONCLUSION

To conclude, a substantial proportion of long-term AYA
cancer survivors showed a need for age-specific care, vary-
ing by sociodemographic and clinical factors, on a wide
variety of topics, which could be targeted to improve cur-
rent AYA care services.
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APPENDIX 1

TABLE A1 Demographic and clinical characteristics of all

included AYA cancer survivors in total.

Age at diagnosis (mean (SD)) in years
18-24years
25-34years
35-39years
Time since diagnosis (mean(SD)) in years
5-10years
11-15years
16-20years
Sex
Male
Female
Marital status at time of questionnaire
Partner
No partner
Missing
Educational level
No education or primary education
Secondary education
Secondary vocational education
Higher (vocational) education
University education
Missing
Living status®
Alone
No
Yes
Missing
With partner
No
Yes
Missing
With children
No
Yes
Missing
With parents
No
Yes
Missing
With roommates
No
Yes
Missing
Other
No
Yes

Total population

(N'=3989)

N (%)

31.6 (5.9)
610 (15.3)
1777 (44.5)
1602 (40.2)
12.4 (4.5)
1621 (40.6)
1375 (34.5)
993 (24.9)

1543 (38.7)
2446 (61.3)

3317 (83.2)
656 (16.4)
16 (0.4)

28 (0.7)
263 (6.6)
1448 (36.3)
1367 (34.3)
875 (21.9)
8(0.2)

3480 (87.2)
500 (12.5)
9(0.2)

1169 (29.3)
2811 (70.5)
9(0.2)

1753 (43.9)
2227 (55.8)
9(0.2)

3894 (97.6)
86 (2.2)
9(0.2)

3938 (98.7)
42(1.1)
9(0.2)

3975 (99.6)
5(0.1)

TABLE A1 (Continued)

Missing
Type of cancer
Head and neck
Colon and rectal
Digestive track, other
Respiratory tract
Melanoma
Breast
Female genitalia
Male genitalia
Urinary tract
Thyroid gland
Central nervous system
Bone and soft tissue
Germ cell tumors
Lymphoid hematological malignancies
Myeloid hematological malignancies
Other
Primary treatment®

Surgery

No

Yes

Missing
Chemotherapy

No

Yes

Missing
Radiotherapy

No

Yes

Missing
Hormonal therapy

No

Yes

Missing
Targeted therapy

No

Yes

Missing
Stem cell therapy

No

Yes

Missing
Tumor stage

I

II

111

v

Missing

*Multiple options possible.
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Total population
(N=3989)

N (%)
9(0.2)

122 (3.1)
82 (2.1)
31 (0.8)
30 (0.8)
289 (7.2)
939 (23.5)
441 (11.1)
6(0.2)

46 (1.2)
245 (6.1)
149 (3.7)
171 (4.3)
691 (17.3)
588 (14.7)
148 (3.7)
11 (0.3)

876 (22.0)
3109 (77.9)
4(0.1)

1755 (44.0)
2230 (55.9)
4(0.1)

2096 (52.5)
1889 (47.4)
4(0.1)

3505 (87.9)
480 (12.0)
4(0.1)

3678 (92.2)
307 (7.7)
4(0.1)

3843 (96.3)
142 (3.6)
4(0.1)

1714 (43.0)
1057 (26.5)
571 (14.3)
179 (4.5)
468 (11.7)
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