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KEYWORDS Abstract  Background: Data on urinary bladder cancer (UBC) patients’ perceptions about
Urinary bladder causes of bladder cancer is limited, while this may be important knowledge for health preven-
neoplasms; tion and education. We evaluated self-reported perceptions and beliefs about the causes of
Survivors; bladder cancer among UBC survivors in the Netherlands.

Risk factors; Methods: UBC survivors identified through the Netherlands Cancer Registry from 2007 to
Qualitative research; 2012 were invited to participate. Patients who consented were asked to fill out a questionnaire,
Perception; including questions on lifestyle characteristics, occupational and medical history, and family
Questionnaires history of cancer. The final question was “You have been diagnosed with bladder cancer.

Do you have any idea what may have been the cause of your cancer?’.

Results: Of the 1793 UBC survivors included, 366 (20%) reported a possible cause for their
bladder cancer. The most frequently reported suspected causes were smoking (10%), occupa-
tional exposure (5%), and heredity (2%). Smoking, occupational exposure and heredity were
mentioned only slightly more frequently by participants with these risk factors (11%, 8%,
and 5%, respectively) compared to the total population.

Conclusions: Most UBC survivors did not suspect any cause that might have contributed to
the development of their cancer. Even among participants with established risk factors for
bladder cancer, these risk factors were not commonly perceived. This finding probably reflects

* Corresponding author: P.O. Box 9101, 6500 HB Nijmegen, The Netherlands. Tel.: +31 24 3613745, +31 24 8186805; fax: +31 24 3613505.
E-mail addresses.: Ellen.Westhoff@radboudumec.nl (E. Westhoff), Julia_Neumayer@hotmail.com (J. Maria de Oliveira-Neumayer), Katja.
Aben@radboudume.nl (K.K. Aben), Alina.Vrieling@radboudume.nl (A. Vrieling), Bart.Kiemeney@radboudumec.nl (L.A. Kiemeney).
! These authors contributed equally.

http://dx.doi.org/10.1016/j.ejca.2016.03.071
0959-8049/© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http:/
creativecommons.org/licenses/by-nc-nd/4.0/).


Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:Ellen.Westhoff@radboudumc.nl
mailto:Julia_Neumayer@hotmail.com
mailto:Katja.Aben@radboudumc.nl
mailto:Katja.Aben@radboudumc.nl
mailto:Alina.Vrieling@radboudumc.nl
mailto:Bart.Kiemeney@radboudumc.nl
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejca.2016.03.071&domain=pdf
http://dx.doi.org/10.1016/j.ejca.2016.03.071
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
www.sciencedirect.com/science/journal/09598049
www.ejcancer.com
http://dx.doi.org/10.1016/j.ejca.2016.03.071
http://dx.doi.org/10.1016/j.ejca.2016.03.071

E. Westhoff et al. | European Journal of Cancer 60 (2016) 136—145 137

the superficial knowledge of risk factors for bladder cancer in the population and highlights
the importance of effective education on cancer prevention.

© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Urinary bladder cancer (UBC) is the ninth most frequently
diagnosed malignancy in the world [1]. Due to intensive
follow-up and treatment, it has the highest lifetime treat-
ment costs per patient of all cancers [2,3]. Cigarette
smoking is the best-established risk factor in the develop-
ment of UBC and is involved in the aetiology of approxi-
mately 50% of all cases [4,5]. Other risk factors associated
with UBC are occupational exposure to carcinogens like
aromatic amines and polycyclic aromatic hydrocarbons,
chronic urinary tract infection, schistosomiasis infection,
pelvic radiation, cyclophosphamide treatment, family
history and specific low-penetrance germline genetic sus-
ceptibility [4]. Although some studies showed that fluid
intake and fruit and vegetable consumption may also in-
fluence UBC risk, evidence is inconsistent [6—8].
Knowledge of what cancer survivors perceive as causes
of their cancer may provide valuable information for
health education and prevention initiatives, especially
with regard to modifiable risk factors that are under the
control of patients. Awareness of the association between
such a risk factor and the disease can enhance the moti-
vation to change it [9]. For example, patients’ knowledge
that tobacco use contributed to their disease can help in
their motivation to quit smoking (and advise others to do
the same). This information is important since risk factors
for cancer development may also be associated with
prognosis [10]. Continuation of smoking after diagnosis,
for instance, may be related to higher rates of recurrence
and increased risk of morbidity and mortality [11,12],
although the literature on this topic is inconsistent [13].
Despite the importance of knowledge on this topic,
the literature is sparse. Five previous studies suggested
poor knowledge regarding smoking as a risk factor for
UBC among urological [9,14] and, more specific, UBC
[9,15—17] patients. In this study, we evaluated self-
reported perceptions and beliefs about the causes of
bladder cancer among UBC survivors in the
Netherlands. We took a different approach from most
of the previous studies and did not ask about knowledge
of bladder cancer risk factors in general. Instead, we
inquired about factors that might have led to the pa-
tients’ own disease and investigated whether the answers
differed according to their reported risk factors.

2. Materials and methods

Self-reported causes of bladder cancer were evaluated
among Dutch UBC survivors. Data from the Nijmegen

Bladder Cancer Study (NBCS) were used [18]. The popu-
lation consisted of men and women diagnosed with UBC in
one of seven hospitals in the eastern part of the Netherlands
between 1995 and 2011 and recruited for the study between
2007 and 2012. Participants had to be younger than 75
years at diagnosis. Patients were identified through the
Netherlands Cancer Registry held by the Netherlands
Comprehensive Cancer Organisation. All eligible UBC
survivors received an invitation letter and information
brochure. The information brochure highlighted the need
for aetiological research into risk factors for UBC. Lifestyle
factors (e.g. nutrition), smoking and heredity, were
mentioned as established or probable risk factors for UBC
in this information brochure. The response rate to the
questionnaire was 65%. The questionnaire included ques-
tions on sociodemographic and lifestyle characteristics,
physical activity, occupational history, medical history, use
of medicines, and family history of cancer. The final ques-
tion: “You have been diagnosed with bladder cancer. Do
you have any idea what may have been the cause of your
cancer?” (No/Yes, namely...) was evaluated in this study.

Categories of perceived causes were based on answers
given by the participants and were presented as groups
of risk factors (smoking, passive smoking, environ-
mental and chemical exposure, occupational exposure,
heredity, history of bladder polyps, bladder infections,
other medical condition/intervention, medication, life-
style, micturition/fluid intake, stress, treatment delay,
don’t know/other). Participants were allowed to give
multiple answers to the final question. We also stratified
the answers by smoking status, family history of UBC,
and occupational exposure status to verify whether pa-
tients who were ‘exposed’ to these risk factors
acknowledged these as potential causes. We further
stratified for sex, age, education and marital status.

The institutional review board approved the NBCS
and all participants provided written informed consent.
The Statistical Package for Social Sciences (SPSS,
version 20.0) was used to create the tables and compare
groups using Pearson chi-square test. P-values less than
0.05 were considered statistically significant.

3. Results

In this study, 1793 UBC survivors were included and
only 366 (20%) participants reported one or more
possible causes for their cancer. Table 1 summarises the
sociodemographic and clinical characteristics of the
total study population and of patients who did and did
not report a suspected cause, separately. The majority of
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