
  

 

 

Tilburg University

Cancer survivors' preference for follow-up care providers

Huibertse, Lotte J; van Eenbergen, Mies; de Rooij, Belle H; Bastiaens, Maarten T; Fossion,
Laurent M C L; de la Fuente, Rob B; Kil, Paul J M; Koldewijn, Evert L; Meier, A H P;
Mommers, Roland J M; Niemer, A Q; Oddens, Jorg R; Oomens, Eric H G M; Prins, Mandy; de
Roos, Kees-Peter; Thissen, Monique R T M; Timmermans, Martine W H; Wijsman, Bart P;
van de Poll-Franse, L.V.; Ezendam, N.P.M.
Published in:
Acta Oncologica

DOI:
10.1080/0284186X.2016.1267398

Publication date:
2017

Document Version
Publisher's PDF, also known as Version of record

Link to publication in Tilburg University Research Portal

Citation for published version (APA):
Huibertse, L. J., van Eenbergen, M., de Rooij, B. H., Bastiaens, M. T., Fossion, L. M. C. L., de la Fuente, R. B.,
Kil, P. J. M., Koldewijn, E. L., Meier, A. H. P., Mommers, R. J. M., Niemer, A. Q., Oddens, J. R., Oomens, E. H.
G. M., Prins, M., de Roos, K-P., Thissen, M. R. T. M., Timmermans, M. W. H., Wijsman, B. P., van de Poll-
Franse, L. V., & Ezendam, N. P. M. (2017). Cancer survivors' preference for follow-up care providers: A cross-
sectional study from the population-based PROFILES-registry. Acta Oncologica, 56(2), 278-287.
https://doi.org/10.1080/0284186X.2016.1267398

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 12. May. 2021

https://doi.org/10.1080/0284186X.2016.1267398
https://research.tilburguniversity.edu/en/publications/4e8baf36-da70-49d0-a028-7affa29fd871
https://doi.org/10.1080/0284186X.2016.1267398


Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=ionc20

Acta Oncologica

ISSN: 0284-186X (Print) 1651-226X (Online) Journal homepage: http://www.tandfonline.com/loi/ionc20

Cancer survivors’ preference for follow-up care
providers: a cross-sectional study from the
population-based PROFILES-registry

Lotte J. Huibertse, Mies van Eenbergen, Belle H. de Rooij, Maarten T.
Bastiaens, Laurent M. C. L. Fossion, Rob B. de la Fuente, Paul J. M. Kil, Evert
L. Koldewijn, A. H. P. Meier, Roland J. M. Mommers, A. Q. Niemer, Jorg R.
Oddens, Eric H. G. M. Oomens, Mandy Prins, Kees-Peter de Roos, Monique R.
T. M. Thissen, Martine W. H. Timmermans, Bart P. Wijsman, Lonneke V. van
de Poll-Franse & Nicole P. M. Ezendam

To cite this article: Lotte J. Huibertse, Mies van Eenbergen, Belle H. de Rooij, Maarten T.
Bastiaens, Laurent M. C. L. Fossion, Rob B. de la Fuente, Paul J. M. Kil, Evert L. Koldewijn,
A. H. P. Meier, Roland J. M. Mommers, A. Q. Niemer, Jorg R. Oddens, Eric H. G. M. Oomens,
Mandy Prins, Kees-Peter de Roos, Monique R. T. M. Thissen, Martine W. H. Timmermans, Bart
P. Wijsman, Lonneke V. van de Poll-Franse & Nicole P. M. Ezendam (2017) Cancer survivors’
preference for follow-up care providers: a cross-sectional study from the population-based
PROFILES-registry, Acta Oncologica, 56:2, 278-287, DOI: 10.1080/0284186X.2016.1267398

To link to this article:  https://doi.org/10.1080/0284186X.2016.1267398

© 2017 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

Published online: 09 Jan 2017.

Submit your article to this journal Article views: 392

View related articles View Crossmark data

Citing articles: 4 View citing articles 

http://www.tandfonline.com/action/journalInformation?journalCode=ionc20
http://www.tandfonline.com/loi/ionc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/0284186X.2016.1267398
https://doi.org/10.1080/0284186X.2016.1267398
http://www.tandfonline.com/action/authorSubmission?journalCode=ionc20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=ionc20&show=instructions
http://www.tandfonline.com/doi/mlt/10.1080/0284186X.2016.1267398
http://www.tandfonline.com/doi/mlt/10.1080/0284186X.2016.1267398
http://crossmark.crossref.org/dialog/?doi=10.1080/0284186X.2016.1267398&domain=pdf&date_stamp=2017-01-09
http://crossmark.crossref.org/dialog/?doi=10.1080/0284186X.2016.1267398&domain=pdf&date_stamp=2017-01-09
http://www.tandfonline.com/doi/citedby/10.1080/0284186X.2016.1267398#tabModule
http://www.tandfonline.com/doi/citedby/10.1080/0284186X.2016.1267398#tabModule


ORIGINAL ARTICLE
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ABSTRACT
Background: The best practice for the organization of follow-up care in oncology is under debate,
due to growing numbers of cancer survivors. Understanding survivors’ preferences for follow-up care is
elementary for designing patient-centred care. Based on data from prostate cancer and melanoma sur-
vivors, this study aims to identify: 1) preferences for follow-up care providers, for instance the medical
specialist, the oncology nurse or the general practitioner; 2) characteristics associated with these prefer-
ences and 3) the preferred care provider to discuss cancer-related problems.
Material and methods: Survivors diagnosed with prostate cancer (N¼ 535) and melanoma (N¼ 232)
between 2007 and 2013 as registered in The Netherlands Cancer Registry returned a questionnaire
(response rate was 71% and 69%, respectively). A latent class cluster model analysis was used to define
preferences and a multinomial logistic regression analysis was used to identify survivor-related charac-
teristics associated with these preferences.
Results: Of all survivors, 29% reported no preference, 40% reported a preference for the medical spe-
cialist, 20% reported a preference for both the medical specialist and the general practitioner and 11%
reported a preference for both the medical specialist and the oncology nurse. Survivors who were
older, lower/intermediate educated and women were more likely to have a preference for the medical
specialist. Lower educated survivors were less likely to have a preference for both the medical special-
ist and the general practitioner. Overall, survivors prefer to discuss diet, physical fitness and fatigue
with the general practitioner, and hereditary and recurrence with the medical specialist. Only a small
minority favored to discuss cancer-related problems with the oncology nurse.
Conclusion: Survivors reported different preferences for follow-up care providers based on age, educa-
tion level, gender and satisfaction with the general practitioner, showing a need for tailored follow-up
care in oncology. The results indicate an urgency to educate patients about transitions in follow-up care.
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Follow-up care plays an important role in detecting recurrence
at an early stage, monitoring side effects, as well as in provid-
ing adequate psychosocial support [1]. Due to the growing
numbers of cancer survivors, there is debate about the best
organization of follow-up care in oncology to assure sufficient
health staff and financial resources [2]. Cancer survivorship is
accompanied by long-term functional, psychological, and
physical side effects that negatively affect quality of life [3].
Both the Health Council of The Netherlands and the Dutch
Cancer Society published a report about follow-up care in

oncology, advocating the growing importance of oncology
nurses and general practitioners in follow-up care [4,5]. These
recommendations mainly resulted from financial and organ-
izational arguments, rather than survivors’ preferences and
health benefits [6]. However, understanding survivors’ prefer-
ences for follow-up care is elementary for designing patient-
centred care, which is an important dimension of quality of
care, defined by the World Health Organization.

According to a systematic review, including 10 practical
guidelines and nine trials in breast, prostate, lung and colon
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cancer, there are indications that follow-up care provided by
oncology nurses or general practitioners is equivalent in
detecting recurrence compared to follow-up care provided by
medical specialists [7]. Moreover, several reviews including tri-
als in breast, prostate, lung, ovarian and colon cancer, suggest
that psychological morbidity of cancer survivors is similar
when receiving follow-up care from oncology nurses or gen-
eral practitioners compared to medical specialists [8–10].

Regarding cancer survivors’ preferences for follow-up care,
some qualitative studies have been conducted showing con-
flicting results regarding cancer survivors’ preferences for fol-
low-up care provided by general practitioners or oncology
nurses [11–13]. In general, it seems that cancer survivors pre-
fer follow-up care provided by medical specialists instead of
follow-up care provided by general practitioners or oncology
nurses [11,13]. At the same time, cancer survivors favor the
holistic approach of general practitioners, taking various
aspects, such as long-term side effects and comorbid disor-
ders, into account [12].

To our knowledge, few quantitative studies have assessed
cancer survivors’ preferences for follow-up care [14–17].
However, these quantitative studies neither identify survivor-
related characteristics associated with survivors’ preferences
for follow-up care nor describe the preferred care provider to
discuss cancer-related problems. To develop efficient and tail-
ored follow-up care, insight in clinical, sociodemographic and
psychosocial characteristics associated with survivors’ prefer-
ences for follow-up care, is important [18]. Nevertheless, little
attention has been devoted to survivor-related characteristics
associated with survivors’ preferences for follow-up care.

A study among breast cancer patients found that younger
age and higher treatment intensity were associated with
more frequent follow-up visits [18]. However, more studies
on correlates of preferences for follow-up care providers are
lacking. We hypothesized that age, education level, gender,
number of comorbidities, cancer type, time since diagnosis,
tumor stage, satisfaction with the general practitioner, phys-
ical functioning, role functioning and worry are also associ-
ated with survivors’ preferences for follow-up care providers.
We expected that women and those who are unsatisfied
with their general practitioner prefer the oncology nurse,
that survivors with worse functioning and more comorbid-
ities prefer the general practitioner, and that younger, higher
educated, and more worried survivors and survivors who are
unsatisfied with their general practitioner or have more
severe disease and treatment prefer the medical specialist,
based on discussion with patients and care providers.

Based on data from prostate cancer and melanoma survi-
vors, the aims of the current study are: 1) to define groups of
survivors (clusters) with similar preferences for follow-up care
providers (preference-profiles), for instance the medical spe-
cialist, the oncology nurse or the general practitioner; 2) to
identify clinical (number of comorbidities, cancer type, time
since diagnosis, tumor stage, treatment), sociodemographic
(age, education level, gender) and psychosocial characteris-
tics (satisfaction with the general practitioner, physical func-
tioning, role functioning, worry) associated with these

preference-profiles and 3) to describe the preferred care pro-
vider to discuss cancer-related problems.

Material and methods

Study design

For this cross-sectional study, a population-based sample was
selected of survivors diagnosed with prostate cancer and
melanoma between September 2007 and April 2013 as regis-
tered in The Netherlands Cancer Registry of the southern
region of The Netherlands, as part of the Patient Reported
Outcomes Following Initial treatment and Long-term
Evaluation of Survivorship registry (PROFILES). Data were
obtained from the questionnaires and The Netherlands
Cancer Registry.

Participants

Prostate cancer and melanoma survivors were included, as
the study was part of a broader guideline development and
implementation project. The project focused on these sur-
vivor groups because the cancer types were meaningful
model groups.

Prostate cancer survivors receive follow-up appointments
six weeks, and three, six and 12 months after treatment [19].
Further, they receive follow-up appointments every six
months during three years and every year during 5–10 years
[19]. Survivors with stage 0, stage I or stage IA melanoma
receive just one follow-up appointment one month after
treatment, while survivors with stage IB or higher receive at
least nine follow-up appointments during at least five years
after diagnosis, according to the current Dutch guideline
[20].

Survivors with stage 1–4 prostate cancer or survivors with
all stages of melanoma were eligible, but excluding those
with a diagnosis of prostate cancer during surgery for blad-
der cancer as these survivors may not always have been
aware of prostate cancer. Other inclusion criteria were: hav-
ing been diagnosed between September 2007 and April
2013, being between 18 and 85 years of age at time of sur-
vey, and being able to read the Dutch language.

Procedure and ethical considerations

By returning the informed consent form and the question-
naire, survivors agreed to participate in the study.
Data-collection took place in 2014–2015 with use of the
PROFILES-registry. PROFILES is a registry for the study of the
physical and psychosocial impact of cancer and its treatment
from a dynamic, growing population-based cohort of cancer
survivors. Data obtained from PROFILES was linked directly to
data from The Netherlands Cancer Registry to obtain clinical
and sociodemographic characteristics. Non-respondents were
sent a reminder letter and a questionnaire within two
months. The procedures followed were in accordance with
the ethical standards of the responsible committee on
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human experimentation and with the Helsinki Declaration of
1975, as revised in 1983.

Measures

Clinical and sociodemographic characteristics
Clinical and sociodemographic characteristics, including time
since diagnosis, tumor stage, Gleason-score (prostate cancer),
treatment, age and gender were obtained from The
Netherlands Cancer Registry. Education level and marital sta-
tus were obtained from the questionnaires. Number of
comorbidities was a continuous variable measured by the
validated Self-Administered Comorbidity Questionnaire (SCQ)
[21]. It consists of 15 questions regarding comorbid
disorders.

Psychosocial characteristics
Satisfaction with the general practitioner was assessed by
asking: ‘How satisfied were you/are you with the general
practitioner during your illness?’ The answer categories were
rated on a five-point Likert-scale ranging from ‘very satisfied’
to ‘very unsatisfied’.

Physical functioning and role functioning during last week
at time of survey, were measured by the validated EORTC-
QLQ-C30 version 3.0 questionnaire [22]. The answer catego-
ries were rated on a four-point Likert-scale ranging from ‘not
at all’ to ‘very much’. Responses were transformed to a
0–100 linear scale, with higher scores indicating a higher
level of functioning.

Social support was measured by the validated
Multidimensional Scale of Perceived Social Support (MSPSS)
questionnaire [23]. It consists of 12 statements, such as:
‘There is a special person who is around when I am in need’.
The answer categories were rated on a seven-point Likert-
scale ranging from ‘entirely disagree’ to ‘entirely agree’. The
score for social support was obtained by calculating the
mean score of the 12 questions.

Worry was assessed with the ‘worry’ scale of the Impact of
Cancer version 2.0 (IOCv2) questionnaire [24]. The ‘worry’
scale consists of seven statements, such as: ‘I worry about
my health’ [24]. The answer categories were rated on a five-
point Likert-scale ranging from ‘strongly disagree’ to ‘strongly
agree’. The score for worry was obtained by calculating the
mean score of the seven questions.

Perceived competence of care providers to provide
follow-up care
The perceived competence of care providers to provide fol-
low-up care was a continuous variable assessed using three
self-developed statements: ‘Follow-up care in oncology could
be provided by the medical specialist’, ‘Follow-up care in
oncology could be provided by the oncology nurse’ and
‘Follow-up care in oncology could be provided by the gen-
eral practitioner’. The answer categories were rated on a five-
point Likert-scale ranging from ‘strongly agree’ to ‘strongly
disagree’. The statements were discussed with two groups of
six patients and cognitive walkthroughs with five individual

patients. Prior to the study, survivors were not specifically
informed about the competence of care providers to provide
follow-up care.

Preferred care provider to discuss cancer-related problems
The preferred care provider to discuss cancer-related prob-
lems, such as weight and sexuality was assessed using 17
self-developed statements. The preferred care provider was
assessed by asking: ‘If you were confronted with the follow-
ing cancer-related problem, which care provider do you pre-
fer to discuss the cancer-related problem?’ The answer
categories were: medical specialist; oncology nurse; general
practitioner; other (i.e. patient organization and other as
answering category) and not applicable. More than one mark
was acceptable. The statements were discussed with two
groups of six patients and cognitive walkthroughs with five
individual patients.

Statistical analyses

Statistical analyses were conducted using Statistical Analysis
System (SAS) version 9.4 (SAS Institute, Cary, NC, USA, 1999).
p-Values of<0.05 were considered statistically significant and
p-values were from two-sided tests. Differences in character-
istics between survivors with prostate cancer and survivors
with melanoma were compared using an independent t-test,
a Pearson’s v2-test or a Fisher’s exact test. Missing values in
the statements regarding perceived competence of care pro-
viders to provide follow-up care were mean imputed if one
or two statements consisted of missing values. If three state-
ments consisted of missing values, the survivor was excluded
from statistical analyses.

Latent class cluster model analysis
To define groups of survivors (clusters) with similar preferen-
ces for follow-up care providers (preference-profiles) to pro-
vide follow-up care, a latent class cluster model analysis was
conducted. Statements regarding perceived competence of
care providers to provide follow-up care were used for latent
class cluster model analysis. Latent class modeling is a data-
driven approach, which aims to obtain the smallest number
of groups of survivors (clusters) who responded similarly to
the three statements regarding perceived competence of
care providers to provide follow-up care [25]. This result in
each cluster resembling a preference-profile that could be
distinguished within the data. The optimal number of clusters
is derived based on goodness-of-fit statistics [25]. The five-
cluster model was selected as best fitting. Statistical analyses
were conducted with Latent GOLD version 5.1.0 (Statistical
Innovations Inc., Belmont, MA, USA). Details of the selection
procedure are described in the Appendix.

Multinomial logistic regression analysis
To identify clinical, sociodemographic and psychosocial char-
acteristics associated with these preference-profiles, a multi-
nomial logistic regression analysis was conducted. These
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preference-profiles were obtained from the latent class clus-
ter model analysis and were dependent variables. A priori, a
selection was made of independent variables which may be
included in the multinomial logistic regression analysis.
According to univariate logistic regression analyses, age, edu-
cation level, gender, cancer type, satisfaction with the gen-
eral practitioner, physical functioning and role functioning
were significantly associated with preference-profiles, while
number of comorbidities, time since diagnosis, tumor stage,
treatment and worry were not significantly associated with
preference-profiles. Number of comorbidities and worry were
kept as we had strongly hypothesized their association with
survivors’ preferences for follow-up care. Interaction terms
with cancer type were created for all independent variables
to assess whether the association between independent vari-
ables and the preference-profile was different in prostate
cancer and melanoma survivors.

Results

Survivor-related characteristics

Response rate was 557 (71%) and 245 (69%) (N prostate can-
cer¼ 787; N melanoma¼ 367) (Figure 1). Most survivors were
educated at intermediate level (39%), had a partner (84%)

and had two or more comorbidities (45%). Of all prostate
cancer survivors, 28% were under active surveillance or
watchful waiting policy. Compared to survivors with prostate
cancer, survivors with melanoma were younger, had a higher
level of physical functioning and role functioning, perceived
more social support and were less worried (Table 1).

Perceived competence of care providers to provide
follow-up care

The perceived competence of care providers to provide fol-
low-up care is higher for medical specialists (M¼ 1.3;
SD¼ 0.7) than for oncology nurses (M¼ 2.7; SD¼ 1.3) and
general practitioners (M¼ 3.1; SD ¼1.3) (Table 2).

Develop preference-profiles using latent class cluster
model analysis

A five-cluster model had the best possible fit of the data
(Appendix 1). Of all survivors, 29% reported no preference,
40% reported a preference for the medical specialist, 20%
reported a preference for both the medical specialist and
the general practitioner and 11% reported a preference

Figure 1. Flow-chart of the data-collection process. Results from the PROFILES follow-up care study among melanoma and prostate cancer survivors in 2014–2015
in The Netherlands.
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for both the medical specialist and the oncology nurse
(Table 3).

Characteristics associated with preference-profiles

Survivors who were older were significantly more likely to
have a preference solely or mostly for the medical special-
ist compared to having no preference [cluster 2 vs. 1,
OR 1.03 (CI 1.001;1.05); cluster 4 vs. 1, OR 1.11 (CI
1.07;1.14)].

Lower educated survivors compared to higher educated
survivors were significantly less likely to have a preference
for both the medical specialist and the general practitioner
compared to having no preference [cluster 3 vs. 1, OR 0.38
(CI 0.21;0.69)]. Lower educated survivors and intermediate
educated survivors compared to higher educated
survivors were significantly more likely to have a preference
mostly for the medical specialist compared to having no
preference [cluster 4 vs. 1, OR 4.49 (CI 1.98;10.16); OR 2.73 (CI
1.18;6.29)].

Table 1. Clinical, sociodemographic and psychosocial characteristics of the study population according to cancer type. Results from the
PROFILES follow-up care study among melanoma and prostate cancer survivors in 2014–2015 in The Netherlands.

Total N¼ 767 Prostate cancer N¼ 535 Melanoma N¼ 232 p-Value�
Age (M, SD) 68.1 (11.1) 71.7 (7.5) 59.9 (13.4) <0.01
Education level (N, %) 0.03

Low 243 (32) 185 (36) 58 (25)
Intermediate 291 (39) 193 (37) 98 (43)
High 215 (29) 143 (27) 72 (32)

Marital status (N, %) 0.27
Partner 640 (84) 452 (85) 188 (82)
No partner 119 (16) 78 (15) 41 (18)

Gender (N, %)
Male 640 (83) 535 (100) 105 (45)
Female 127 (17) 127 (55)

Number of comorbidities (N, %) 0.01
No comorbidities 187 (25) 114 (21) 73 (31)
1 comorbidity 229 (30) 166 (31) 63 (27)
�2 comorbidities 347 (45) 251 (47) 96 (41)

Years since diagnosis 0.22
Median, range 4.3 (1.8–8.1) 4.3 (1.8–8.1) 4.3 (2.0–7.9)
<2 years (N, %) 17 (2) 15 (3) 2 (1)
2–5 years (N, %) 481 (63) 331 (62) 150 (65)
>5 years (N, %) 269 (35) 189 (35) 80 (34)

Tumor stage (N, %) <0.01
T1 337 (45) 158 (30) 179 (79)
T2 259 (34) 225 (42) 34 (15)
T3 108 (14) 97 (18) 11 (5)
T4/Nþ/Mþ 53 (7) 51 (10) 2 (1)

Gleason-score (N, %)
�5 25 (5)
6 240 (45)
7 168 (31)
�8 102 (19)

Treatment (N, %)
Surgery 168 (31) 232 (100)
Radiotherapy 71 (13)
Hormonal therapy 51 (10)
Radiotherapyþ hormonal therapy 89 (17)
Unknown 8 (2)
No therapy 148 (28)
Active surveillance 136 (92)
Watchful waiting 9 (6)
Unknown 3 (2)

Satisfaction with the GP (N, %) 0.79
Satisfied 636 (84) 445 (84) 191 (83)
Unsatisfied 125 (16) 86 (16) 39 (17)

HRQoL (0–100) (M, SD)
Physical functioninga 86.8 (18.8) 84.8 (19.6) 91.2 (15.9) <0.01
Role functioninga 84.9 (25.2) 83.0 (26.4) 89.0 (21.6) <0.01

Social support (1–7)b (M, SD) 5.4 (1.4) 5.3 (1.4) 5.6 (1.2) <0.01
Worry (1–5)b (M, SD) 2.4 (1.0) 2.4 (1.1) 2.3 (1.0) 0.03

The numbers will not always add up to 100, because percentages have been rounded off to whole numbers.
Education level included low¼ primary education or less, or secondary education; intermediate¼ intermediate vocational level; high-
¼ higher vocational level or university.
Marital status included partner¼married or living together; no partner¼ divorced, widowed or never married.
Satisfaction with the GP included satisfied¼ very satisfied or satisfied; unsatisfied¼ neither satisfied nor unsatisfied, unsatisfied or very
unsatisfied.�Independent t-tests and v2-tests;
aA higher score represents a higher level of functioning;
bA higher score represents a stronger endorsement of that content area.
GP: general practitioner; HRQoL: health-related quality of life.
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Women were significantly more likely to have a preference
solely for the medical specialist compared to having no pref-
erence [cluster 2 vs. 1, OR 2.17 (CI 1.01;4.68)].

Survivors being unsatisfied with the general practitioner
compared to survivors being satisfied with the general practi-
tioner were significantly more likely to have a preference
solely for the medical specialist [cluster 2 vs. 1, OR 2.71 (CI
1.52;4.83)], for both the medical specialist and the general
practitioner [cluster 3 vs. 1, OR 2.01 (CI 1.07;3.75)] and for
both the medical specialist and the oncology nurse [cluster 5
vs. 1, OR 2.87 (CI 1.45;5.68)] compared to having no prefer-
ence (Table 4). Interaction terms with cancer type for all
independent variables were not statistically significant.

Preferred care provider to discuss cancer-related
problems

Most survivors prefer to discuss diet, weight, physical fitness,
fatigue, relationship with children, relationship difficulties and
sexuality with the general practitioner (41–66%). The majority
prefer to discuss hereditary and recurrence with the medical
specialist (64–76%). Only a small minority (<10%) favored to
discuss cancer-related problems with the oncology nurse.
The results for sexuality, erectile dysfunction or menopausal
symptoms, return to work and inability to work were statis-
tically significant different between prostate cancer survivors
and melanoma survivors (Table 5).

Discussion

In this study among prostate cancer and melanoma survivors,
five preference-profiles were defined. Of all survivors, 29%
reported no preference, 40% reported a preference for the
medical specialist, 20% reported a preference for both the
medical specialist and the general practitioner and 11%
reported a preference for both the medical specialist and the
oncology nurse. Survivors who were older, lower or inter-
mediate educated and women were more likely to have a
preference for the medical specialist, whereas lower educated

survivors were less likely to have a preference for both the
medical specialist and the general practitioner. Survivors
being unsatisfied with the general practitioner were most
likely to have a preference for the medical specialist and for
both the medical specialist and the oncology nurse.
Surprisingly, they were also likely to have a preference for
both the medical specialist and the general practitioner.
Results also showed that survivors prefer to discuss psycho-
social cancer-related problems with the general practitioner,
and hereditary and recurrence with the medical specialist.
Only a small minority favored to discuss cancer-related prob-
lems with the oncology nurse.

In line with previous research, the highest proportion of
the survivors reported a preference for the medical specialist
[14–17]. Previous research shows that survivors rate follow-up
care provided by oncology nurses higher than follow-up care
provided by general practitioners [16,17]. However, the cur-
rent study found that preference for the oncology nurse was
less mentioned compared to preference for the general prac-
titioner. Differences might be explained by the fact that sur-
vivors were not specifically informed about the competence
of care providers to provide follow-up care. Systematic
reviews showed that cancer survivors were satisfied with fol-
low-up care provided by oncology nurses and general practi-
tioners [9,10]. This indicates that unfamiliarity with oncology
nurses and general practitioners lead to lower perceived
competence of the respective care providers. Differences in
results might be explained by variation in healthcare systems.
In The Netherlands, follow-up care is provided by medical
specialists and oncology nurses in hospitals, and generally
not by general practitioners in general practices [6]. Every
individual has its own general practitioner who can be
assessed free of charge in the individuals’ own community.
Further, general practitioners in The Netherlands are gate
keepers for secondary care. At time of study, oncology nurses
were generally not involved in daily clinical practice of pros-
tate cancer and melanoma survivors in The Netherlands.

To our knowledge, the current study is the first study
which identifies characteristics associated with preference-

Table 2. Perceived competence of care providers to provide follow-up care according to the study population. Results from the PROFILES follow-up care study
among melanoma and prostate cancer survivors in 2014–2015 in The Netherlands.

Strongly agree (N, %) Agree (N, %)
Neither agree

nor disagree (N, %) Disagree (N, %)
Strongly

disagree (N, %) (M, SD)

Medical specialist 572 (76) 146 (19) 21 (3) 11 (1) 4 (1) 1.3 (0.7)
Oncology nurse 119 (19) 177 (29) 154 (25) 102 (17) 66 (11) 2.7 (1.3)
General practitioner 85 (14) 123 (20) 158 (25) 161 (26) 99 (16) 3.1 (1.3)

Table 3. Mean scores for cluster models. Results from the PROFILES follow-up care study among melanoma and prostate cancer survivors in 2014–2015 in The
Netherlands.

Cluster 1
‘no preference’
N¼ 225; 29%

Cluster 2 ‘preference
solely for medical

specialist’
N¼ 175; 23%

Cluster 3 ‘preference for
both medical specialist
and GP’ N¼ 153; 20%

Cluster 4 ‘preference
mostly for medical

specialist’
N¼ 128; 17%

Cluster 5 ‘preference for
both medical specialist
and oncology nurse’

N¼ 86; 11%

Medical specialist (1� 5)a 1.36 1.22 1.58 1.12 1.20
Oncology nurse (1� 5)a 1.65 4.08 3.28 2.69 1.67
General practitioner
(1� 5)a

2.14 4.40 2.36 3.09 4.32

aA higher score represents a higher level of disagreement.

ACTA ONCOLOGICA 283



Ta
bl
e
4.

D
es
cr
ip
tiv
e
st
at
is
tic
s
of

cl
in
ic
al
,
so
ci
od

em
og

ra
ph

ic
an
d
ps
yc
ho

so
ci
al

ch
ar
ac
te
ris
tic
s
by

pr
ef
er
en
ce
-p
ro
fil
e
an
d
th
e
re
su
lt
of

th
e
m
ul
tin

om
ia
l
lo
gi
st
ic

re
gr
es
si
on

an
al
ys
is
ev
al
ua
tin

g
th
e
as
so
ci
at
io
n
be
tw
ee
n
pr
ef
er
-

en
ce
-p
ro
fil
es

an
d
cl
in
ic
al
,s
oc
io
de
m
og

ra
ph

ic
an
d
ps
yc
ho

so
ci
al

ch
ar
ac
te
ris
tic
s.
Re
su
lts

fr
om

th
e
PR
O
FI
LE
S
fo
llo
w
-u
p
ca
re

st
ud

y
am

on
g
m
el
an
om

a
an
d
pr
os
ta
te

ca
nc
er

su
rv
iv
or
s
in

20
14

�
20
15

in
Th
e
N
et
he
rla
nd

s.

Cl
us
te
r
1
‘n
o

pr
ef
er
en
ce
’

Cl
us
te
r
2

‘p
re
fe
re
nc
e

so
le
ly
fo
r
m
ed
-

ic
al
sp
ec
ia
lis
t’

Cl
us
te
r
3

‘p
re
fe
re
nc
e
fo
r

bo
th

m
ed
ic
al

sp
ec
ia
lis
t
an
d

G
P’

Cl
us
te
r
4

‘p
re
fe
re
nc
e

m
os
tly

fo
r
m
ed
-

ic
al
sp
ec
ia
lis
t’

Cl
us
te
r
5

‘p
re
fe
re
nc
e
fo
r

bo
th

m
ed
ic
al

sp
ec
ia
lis
t
an
d

on
co
lo
gy

nu
rs
e’

Cl
us
te
r
2
ve
rs
us

cl
us
te
r
1

Cl
us
te
r
3
ve
rs
us

cl
us
te
r
1

Cl
us
te
r
4
ve
rs
us

cl
us
te
r
1

Cl
us
te
r
5
ve
rs
us

cl
us
te
r
1

O
R
±
95
%

CI
O
R
±
95
%

CI
O
R
±
95
%

CI
O
R
±
95
%

CI

Ag
e
(M

,S
D
)

66
.7

(1
1.
2)

66
.7

(1
1.
2)

66
.8

(1
1.
0)

75
.2

(6
.9
)

66
.4

(1
1.
8)

1.
03

(1
.0
01
;1
.0
5)
�

1.
02

(0
.9
96
;1
.0
5)

1.
11

(1
.0
7;
1.
14
)�

1.
01

(0
.9
8;
1.
04
)

Ed
uc
at
io
n
le
ve
l(
N
,%

)
Lo
w

73
(3
3)

48
(2
7)

27
(1
8)

66
(5
6)

29
(3
4)

0.
71

(0
.4
1;
1.
23
)

0.
38

(0
.2
1;
0.
69
)�

4.
49

(1
.9
8;
10
.1
6)
�

1.
01

(0
.5
1;
2.
02
)

In
te
rm

ed
ia
te

88
(4
0)

69
(3
9)

61
(4
1)

40
(3
4)

33
(3
8)

0.
83

(0
.5
0;
1.
37
)

0.
74

(0
.4
5;
1.
22
)

2.
73

(1
.1
8;
6.
29
)�

0.
97

(0
.5
1;
1.
87
)

H
ig
h

61
(2
7)

58
(3
3)

60
(4
1)

12
(1
0)

24
(2
8)

Re
f

Re
f

Re
f

Re
f

G
en
de
r
(N
,%

)
M
al
e

19
8
(8
8)

13
5
(7
7)

12
9
(8
4)

11
0
(8
6)

68
(7
9)

Re
f

Re
f

Re
f

Re
f

Fe
m
al
e

27
(1
2)

40
(2
3)

24
(1
6)

18
(1
4)

18
(2
1)

2.
17

(1
.0
1;
4.
68
)�

0.
91

(0
.4
0;
2.
04
)

2.
58

(0
.8
5;
7.
83
)

2.
76

(0
.9
97
;7
.6
4)

N
um

be
r
of

co
m
or
bi
di
tie
s
(M

,S
D
)

1.
6
(1
.5
)

1.
7
(1
.5
)

1.
5
(1
.5
)

2.
0
(1
.6
)

1.
6
(1
.5
)

1.
11

(0
.9
4;
1.
30
)

0.
92

(0
.7
7;
1.
09
)

1.
02

(0
.8
5;
1.
23
)

1.
06

(0
.8
7;
1.
29
)

Ca
nc
er

ty
pe

(N
,%

)
M
el
an
om

a
59

(2
6)

66
(3
8)

54
(3
5)

27
(2
1)

26
(3
0)

Re
f

Re
f

Re
f

Re
f

Pr
os
ta
te

ca
nc
er

16
6
(7
4)

10
9
(6
2)

99
(6
5)

10
1
(7
9)

60
(7
0)

0.
72

(0
.3
8;
1.
36
)

0.
53

(0
.2
8;
1.
00
0)

0.
79

(0
.3
2;
1.
95
)

1.
19

(0
.4
8;
2.
92
)

Sa
tis
fa
ct
io
n
w
ith

th
e
G
P
(N
,%

)
Sa
tis
fie
d

20
0
(8
9)

13
1
(7
6)

12
6
(8
2)

11
5
(9
3)

64
(7
4)

Re
f

Re
f

Re
f

Re
f

U
ns
at
is
fie
d

25
(1
1)

42
(2
4)

27
(1
8)

9
(7
)

22
(2
6)

2.
71

(1
.5
2;
4.
83
)�

2.
01

(1
.0
7;
3.
75
)�

0.
79

(0
.3
3;
1.
89
)

2.
87

(1
.4
5;
5.
68
)�

H
RQ

oL
(0
–1
00
)
(M

,S
D
)

Ph
ys
ic
al

fu
nc
tio

ni
ng

a
86
.5

(1
9.
6)

90
.3

(1
4.
9)

87
.3

(1
9.
8)

80
.7

(2
0.
0)

88
.0

(1
8.
2)

1.
02

(0
.9
97
;1
.0
3)

0.
99

(0
.9
7;
1.
01
)

1.
01

(0
.9
9;
1.
03
)

1.
00
4
(0
.9
8;
1.
03
)

Ro
le

fu
nc
tio

ni
ng

a
83
.4

(2
6.
3)

88
.2

(2
1.
1)

87
.4

(2
3.
5)

78
.3

(2
8.
4)

86
.6

(2
6.
2)

1.
00
4
(0
.9
9;
1.
02
)

1.
01

(0
.9
97
;1
.0
2)

0.
99
5
(0
.9
8;
1,
01
)

1.
01

(0
.9
9;
1.
02
)

W
or
ry

(1
–5
)b

(M
,S
D
)

2.
3
(1
.1
)

2.
4
(0
.9
)

2.
4
(1
.0
)

2.
5
(1
.0
)

2.
4
(1
.2
)

1.
12

(0
.9
0;
1.
40
)

1.
10

(0
.8
8;
1.
38
)

1.
18

(0
.9
0;
1.
54
)

1.
06

(0
.8
1;
1.
40
)

Th
e
nu

m
be
rs
w
ill
no

t
al
w
ay
s
ad
d
up

to
10
0,

be
ca
us
e
pe
rc
en
ta
ge
s
ha
ve

be
en

ro
un

de
d
of
f
to

w
ho

le
nu

m
be
rs
.

Sa
tis
fa
ct
io
n
w
ith

th
e
G
P
in
cl
ud

ed
sa
tis
fie
d
¼
ve
ry

sa
tis
fie
d
or

sa
tis
fie
d;

un
sa
tis
fie
d
¼
ne
ith

er
sa
tis
fie
d
no

r
un

sa
tis
fie
d,

un
sa
tis
fie
d
or

ve
ry

un
sa
tis
fie
d.

� p
<
0.
05
;

a A
hi
gh

er
sc
or
e
re
pr
es
en
ts

a
hi
gh

er
le
ve
lo

f
fu
nc
tio

ni
ng

;
b
A
hi
gh

er
sc
or
e
re
pr
es
en
ts

a
st
ro
ng

er
en
do

rs
em

en
t
of

th
at

co
nt
en
t
ar
ea
.

G
P:

ge
ne
ra
lp

ra
ct
iti
on

er
;H

RQ
oL
:h

ea
lth

-r
el
at
ed

qu
al
ity

of
lif
e.

Al
ls
ig
ni
fic
an
t
fin

di
ng

s
ar
e
in
di
ca
te
d
w
ith

an
as
te
ris
k.

284 L. J. HUIBERTSE ET AL.



profiles among cancer survivors. However, a systematic
review on patient characteristics as predictors of primary
healthcare preferences outside oncology has been conducted
among all types of patients [26]. This review showed that
older patients preferred the general practitioner rather than
the medical specialist [26]. Besides, women preferred nurses
opposed to doctors for consultation [26]. Differences
between our findings and the review findings may be
explained by the assumption that cancer survivors treated by
the medical specialist are familiar with the medical specialist
and therefore less likely to prefer the oncology nurse or the
general practitioner. In line with our results, the review
showed that lower educated survivors preferred a traditional
care provider and were less involved in information seeking
processes [26]. Surprisingly, in our study, survivors being
unsatisfied with the general practitioner were more likely to
have a preference for both the medical specialist and the
general practitioner rather than a preference mostly for the
medical specialist. This may be caused by the dichotomiza-
tion of the variable ‘satisfaction with the general practitioner’,
which originally held five answer categories. ‘Neither satisfied
nor unsatisfied’ was dichotomized into ‘unsatisfied’. However,
these survivors may have less negative evaluations regarding
the general practitioner than the unsatisfied group or might
have mixed experiences.

To our knowledge, the current study is the first study
which describes the preferred care provider to discuss can-
cer-related problems. However, studies among adolescent
cancer survivors on preferences for follow-up care showed
that medical aspects, such as recurrence were perceived as
more important than general aspects, such as sexuality
[14,17]. These outcomes confirm the reported preference for

the medical specialist to provide follow-up care. A study on
primary healthcare utilization among women with a history
of breast cancer showed that during the first year of follow-
up more patients than controls had face-to-face contacts for
psychological reasons with the general practitioner [27].
These outcomes confirm that survivors prefer to discuss psy-
chosocial cancer-related problems with the general
practitioner.

Despite the growing importance of oncology nurses in fol-
low-up care in oncology, only a small minority favored to dis-
cuss cancer-related problems with the oncology nurse. This
may be due to the low number of oncology nurses involved
in follow-up care for survivors with prostate cancer and mel-
anoma. Currently, oncology nurses are increasingly involved
in daily clinical practice, which might change patients’ per-
ceptions regarding perceived competence of oncology nurses
to provide follow-up care.

A limitation of the current study is that the perceived
competence of care providers to provide follow-up care, may
be biased by whom the survivors’ follow-up care was pro-
vided. Second, immunotherapy (ipilimumab) and targeted
therapy (vemurafenib) were not registered. Noticeably, none
of the survivors received chemotherapy (dacarbazine) in our
study population. Third, selection bias may occur as a result
of non-participation and illiteracy of a part of the Dutch
population which could influence the validity of the results.
Further, due to the variety of time since diagnosis, it is pos-
sible that survivors answered the statements based on expe-
riences or based on expectations which could have led to
variation in answers. Also, results regarding gender may be
less valuable because women were a minority in the study
population and only represented among melanoma survivors.

Table 5. Preferred care provider to discuss cancer-related problems according to the study population. Results from the PROFILES follow-up care study among
melanoma and prostate cancer survivors in 2014–2015 in The Netherlands.

Care provider (N, %)

Medical specialist Oncology nurse General practitioner Other� Not applicable (N, %)

Diet 193 (37) 52 (10) 240 (46) 32 (6) 188 (27)
Weight 154 (31) 26 (5) 297 (59) 23 (5) 198 (28)
Physical fitness 136 (32) 18 (4) 239 (56) 31 (7) 273 (39)
Physical activity 170 (45) 10 (3) 191 (50) 10 (3) 320 (46)
Fatigue 249 (46) 9 (2) 281 (52) 6 (1) 152 (22)
Relationship with children 59 (18) 11 (3) 179 (55) 76 (23) 371 (53)
Relationship difficulties 79 (20) 7 (2) 218 (56) 87 (22) 312 (44)
Sexuality
Prostate cancer 171 (48) 5 (1) 145 (41) 32 (9) 129 (27)
Melanoma 22 (18) 79 (66) 19 (16) 95 (44)

Erectile dysfunction or menopausal symptoms
Prostate cancer 235 (64) 8 (2) 111 (30) 14 (4) 113 (23)
Melanoma 40 (35) 1 (1) 69 (61) 4 (4) 104 (48)

Return to work
Prostate cancer 33 (37) 5 (6) 39 (43) 13 (14) 392 (81)
Melanoma 15 (21) 37 (51) 21 (29) 144 (66)

Inability to work
Prostate cancer 41 (41) 2 (3) 45 (45) 13 (13) 381 (79)
Melanoma 23 (29) 34 (43) 20 (25) 139 (64)

Hereditary 296 (64) 3 (1) 155 (33) 9 (2) 233 (33)
Recurrence 440 (76) 6 (1) 132 (23) 3 (1) 126 (18)
Coping with anxiety 99 (23) 11 (3) 271 (62) 56 (13) 269 (38)
Religion/spirituality 25 (12) 4 (2) 67 (33) 109 (53) 495 (71)
Alternative medicine 55 (22) 6 (2) 120 (48) 67 (27) 453 (65)

The numbers will not always add up to 100, because percentages have been rounded off to whole numbers. Other includes patient’s organization and other as
answering option.
The results were stratified if the results were statistically significant different between prostate cancer survivors and melanoma survivors.
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However, women were represented in all preference-profiles.
Moreover, according to the number of cases in the smallest
preference-profile (N¼ 86) and the rule of thumb of 10 cases
per independent variable, a maximum of eight independent
variables was allowed in the multinomial logistic regression
analysis [28]. We chose to include 10 independent variables
because recent literature on this topic suggests that 5–9
events per independent variable may be sufficient. Finally,
from cross-sectional studies, we cannot conclude about any
changes in outcomes and associations over time.

A strength of the current study is the high response rate
of both survivors with prostate cancer and survivors with
melanoma. Further, the current study has a large population-
based study sample which supports extrapolating the find-
ings to the target population. Finally, the latent class cluster
model analysis provides the opportunity to define different
clusters of survivors with preferences, rather than assessing
overall preferences in a population.

Differences in survivor-related characteristics associated
with preference-profiles emphasize the need for developing
tailored follow-up care. As we considered the low perceived
competence of oncology nurses being related to unfamiliar-
ity, urologists and dermatologists working in oncology should
make cancer survivors familiar with the expertise of oncology
nurses. A patient-centred follow-up care system in which sur-
vivors can make informed decisions may be desirable. In that
case, additional education of general practitioners and oncol-
ogy nurses might be required.

Further research is needed to compare the findings in
cancer types familiar with oncology nurses. In addition, a
prospective cohort study on patient satisfaction and quality
of follow-up care provided by medical specialists, oncology
nurses and general practitioners would be valuable. Further,
the reason why cancer survivors have little trust in the oncol-
ogy nurse and in the general practitioner requires further
investigation.

In conclusion, the majority of medium- to long-term pros-
tate cancer and melanoma survivors neither reported a pref-
erence for a specific care provider nor reported a preference
for the medical specialist for follow-up care. These preferen-
ces vary according to survivors’ sociodemographic character-
istics and satisfaction with the general practitioner. It
depends on the cancer-related problem which care provider
patients prefer, showing the need for developing tailored fol-
low-up care in oncology. The results indicate an urgency to
educate patients about transitions in follow-up care.
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Appendix

Latent class cluster model analysis

To define groups of survivors (clusters) with similar preferences for fol-
low-up care providers (preference-profiles) to provide follow-up care, a
latent class cluster model analysis was conducted. Statements regarding
perceived competence of care providers to provide follow-up care were
used for latent class cluster model analysis. Latent class modeling is a
data-driven approach, which aims to obtain the smallest number of
groups of survivors (clusters) who responded similarly to the three state-
ments regarding perceived competence of care providers to provide fol-
low-up care [25]. This result in each cluster resembling a preference-
profile that could be distinguished within the data. The optimal number

of clusters is derived based on goodness-of-fit statistics [25]. The likeli-
hood ratio v2 statistic (L2), the Akaike’s Information Criterion (AIC), the
Bayes’ Information Criterion (BIC) and the Consistent Akaike’s Criterion
(CAIC) are statistics that can be used to assess how well the model fits
the data [25]. The AIC, BIC and CAIC were obtained from the L2. The L2

was available because the outcome variables used for latent class cluster
model analysis were measured on an ordinal scale. The larger the L2, the
AIC, the BIC and the CAIC, the poorer the model fits the data [25]. In
addition, reduction in the L2 compared to a one-cluster model was
obtained. If the reduction is substantially higher compared to the reduc-
tion of the cluster model with one cluster less, the latent class cluster
model has added value. The standard R-squared (R2) is a classification
statistic [25]. The closer the value is to one, the better predictions.
The L2, AIC, BIC, CAIC, the reduction in L2 compared to a one-cluster
model and the R2 were used to obtain the optimal number of clus-
ters. Statistical analyses were conducted with Latent GOLD version
5.1.0 (Statistical Innovations Inc., Belmont, MA, USA). Looking to the
reduction in L2 compared to a one-cluster model, a five-cluster model
had a substantially higher decrease in the L2 statistic compared to a
four-cluster model. This indicates a substantial added value compared
to a four-cluster model. Also, the standard R2 of a five-cluster model
was relatively high, 0.99. This indicates a low level of residual values.
By taking into account all these conditions, the five-cluster model was
selected as best fitting. Cluster analyses of prostate cancer and melan-
oma survivors separately showed a similar structure for prostate can-
cer survivors but a two cluster solution for melanoma survivors. As
these two clusters of melanoma survivors were very similar as the first
two clusters of prostate cancer survivors and because tumor type was
not a significant predictor in the multinomial logistic regression analy-
ses we decided to analyze both cancer types together to have a
higher sample size which increased the possibilities in the regression
analyses.

Goodness-of-fit statistics for cluster models.

Model L2 statistic
Reduction in L2 compared

to one-cluster model Standard R2 AIC�LL BIC�LL CAIC�LL
One cluster 1370.287 1.0 6950.571 7034.135 7052.135
Two cluster 1220.436 10.9 0.68 6808.719 6910.854 6932.854
Three cluster 1155.919 15.6 0.69 6752.202 6872.907 6898.907
Four cluster 1117.509 18.4 0.84 6721.792 6861.067 6891.067
Five cluster 729.799 46.7 0.99 6342.082 6499.927 6533.927
Six cluster 708.359 48.3 0.94 6328.643 6505.057 6543.057
Seven cluster 695.967 49.2 0.90 6324.250 6519.235 6561.235
Eight cluster 609.538 55.5 0.94 6245.821 6459.376 6505.376
Nine cluster 467.427 65.9 0.92 6111.711 6343.835 6393.835
Ten cluster 428.288 68.7 0.93 6080.572 6331.266 6385.266
�AIC: Akaike’s Information Criterion; BIC: Bayes’ Information Criterion; CAIC: Consistent Akaike’s Information Criterion; LL:
log-likelihood.
Bold indicates the finding with the optimal fit.
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