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Abstract 

Background:  Patients with rare cancers face challenges in the diagnostic and treatment phase, and in access to clini-
cal expertise. Since studies on health care experiences of these patients in comparison to patients with more com-
mon cancers are scarce, we aimed to explore these differences.

Methods:  Data were cross-sectionally collected among (former) adult cancer patients through a national online sur-
vey in the Netherlands (October 2019). Descriptive statistics were reported and subgroups (rare vs. common patients) 
were compared.

Results:  In total, 7343 patients (i.e., 1856 rare and 5487 common cancer patients) participated. Rare cancer patients 
were more often diagnosed and treated in different hospitals compared to common cancer patients (67% vs. 59%, 
p < 0.001). Rare cancer patients received treatment more often in a single hospital (60% vs. 57%, p = 0.014), but 
reported more negative experiences when treated in multiple hospitals than common cancer patients (14% vs. 9%, 
p < 0.001). They also more often received advise from their physician about the hospital to go to for a second opinion 
(50% vs. 36%, p < 0.001), were more likely to choose a hospital specialized in their cancer type (33% vs. 22%, p < 0.001), 
and were more willing to travel as long as necessary to receive specialized care than common cancer patients (55% 
vs. 47%, p < 0.001).

Conclusions:  Rare and common cancer patients differ in their health care experiences. Health care for rare cancer 
patients can be further improved by proper referral to centers of expertise and building a clinical network specifically 
for rare cancers.
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Introduction
Cancer represents the second most common cause 
of death in Europe [1]. The International Agency for 
Research on Cancer estimated that there were 3.9 mil-
lion new European cancer cases in 2018 [2]. In the 
Netherlands, there were 118,500 new cancer diagno-
ses in 2019 [3]. About 24% of these are rare cancers, 

Open Access

*Correspondence:  e.deheus@iknl.nl
1 Department of Research and Development, Netherlands 
Comprehensive Cancer Organisation (IKNL), Godebaldkwartier 419, 3511 
DT Utrecht, The Netherlands
Full list of author information is available at the end of the article

http://orcid.org/0000-0002-0019-7259
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13023-021-01886-2&domain=pdf


Page 2 of 9de Heus et al. Orphanet J Rare Dis          (2021) 16:249 

defined as those with an incidence of < 6/100,000 people 
per year, according to the Surveillance of Rare Cancer 
in Europe (RARECARE) consortium [4]. In Europe, the 
five-year survival rates for rare cancers are lower than 
those for common cancers (49% vs. 63%, respectively) 
[5]. Therefore, rare cancers pose specific challenges 
on our health care system, both in the diagnostic and 
treatment phase, but also regarding access to clinical 
expertise [6, 7]. In their rare cancer trajectory, patients 
may be confronted with delayed or wrong diagnoses, 
conflicting treatment recommendations, logistical dif-
ficulties including coordination among multiple physi-
cians and hospitals, and inadequate evidence to guide 
clinical decision-making [7–10]. Also, some patients 
with rare cancer (RC) might have longer travel dis-
tances in order to receive the necessary and best treat-
ment [11]. Specifically, RC patients might–more than 
patients with common cancers (CC)–need treatment in 
centers of expertise (CoE), with multidisciplinary teams 
focusing specifically on their tumor type.

In the Netherlands, the health care system is based 
on universal health care access, in which all Dutch 
residents are entitled to a comprehensive basic health 
insurance package [12]. The general practitioner (GP) is 
generally the first access point for patients when they 
encounter physical complaints. Patients with suspected 
cancer are referred by the GP to the hospital for diag-
nosis, staging, and a treatment plan developed in mul-
tidisciplinary team meetings. Treatment might take 
place in the hospital of diagnosis, depending on the 
type of cancer and patient’s request. However, patients 
with RC are often referred to a CoE. Moreover, patients 
might purposely choose for treatment or second opin-
ion in such a hospital as well. After treatment, patients 
receive follow-up care to check for possible recurrence, 
to ensure patients’ rehabilitation and to support their 
quality of life. [13, 14] All Dutch cancer patients are 
registered in the Netherlands Cancer Registry (NCR) 
since 1989 [15].

Research regarding experiences of patients with RC 
within the health care system is limited, and till now, 
mostly focused on individual types of rare cancers [16, 
17]. Since RC patients jointly pose certain known chal-
lenges within health care [7–11], we hypothesize that 
they differ in health care experiences compared to 
patients with CC. To our knowledge, no explorative study 
on health care experiences of adult patients with RC has 
been published so far, and no comparison with experi-
ences of adult patients with CC has been made. There-
fore, in a national survey, we aimed to explore differences 
in health care experiences between patients with RC and 
patients with CC regarding diagnosis and treatment in 
multiple hospitals, hospital choice, medical expertise, 

second opinions, and travel distance to care. Further, 
objective data from the NCR were used to verify some of 
the subjective findings.

Methods
Study design and participants
A cross-sectional survey was performed among (for-
mer) adult cancer patients. Data were collected amongst 
patients through an explorative national online survey in 
the Netherlands. The survey was open for two weeks in 
October 2019. In the survey, participants self-reported 
their type of cancer by selecting it from a predefined list. 
The ability of participants to self-report their cancer type 
accurately was shown to be quite high [18]. The exact 
classification of a cancer being either rare or common 
was done afterwards based on the definition of a rare 
cancer [4] and on the classification used in a previous 
report on rare cancers in the Netherlands [19].

All participants within this study provided consent, 
and were informed about privacy policies, in accord-
ance with the General Data Protection Regulation (EU) 
2016/679. As they were not involved in an intervention, 
it was concluded that the Medical Research Involving 
Human Subjects Act (WMO) does not apply, and accord-
ing to WMO, ethical approval is not required (2020.257).

Survey development and content
The explorative online survey was developed by the 
Dutch Federation of Cancer Patients Organizations 
(NFK), the Dutch umbrella organization for 19 can-
cer patient organizations. A project group consisting of 
a project leader, a researcher, three oncologists (MGB, 
MIvBH, CMLvH), and five cancer patient organizations’ 
advocates experienced in quality of care was responsible 
for the development of the questionnaire’s content, since 
no validated survey for the aim of this study was availa-
ble. The final survey (in Dutch) consisted of 29 questions: 
27 quantitative and 2 open questions (Additional file 1). 
In this study, the open questions were not qualitatively 
analyzed, but used to exemplify experiences of patients. 
Numerous questions were conditional, i.e., these ques-
tions were skipped when irrelevant for the respondent 
based on previous answers.

The survey started with a selection question to iden-
tify respondents who have (had) cancer and three gen-
eral questions on sociodemographic characteristics. The 
remaining 25 questions were subdivided into overarching 
themes: diagnosis and treatment, hospital (choice), sec-
ond opinion, and traveling to the hospital(s). All ques-
tions consisted of multiple answer options, except one 
question related to the rating of trust in medical exper-
tise, which was scored on a 10-point scale ranging from 
1 (no trust at all) to 10 (maximum trust). No personal 
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information of participants was collected, and all data 
were analyzed anonymously. Only patients who com-
pleted the questionnaire at least up to and including the 
first question on health care experiences were included in 
the analyses.

Data collection
Data were collected through the online tool “Survey 
Monkey” [20]. The questionnaire was nationally distrib-
uted through four different channels. First, NFK asked 
affiliated cancer patient organizations to distribute the 
survey amongst their members and donors. This was 
done either directly by mail, or indirectly through their 
newsletter, website or social media. Second, an invita-
tion was sent to all members of the “Doneer Je Ervaring” 
(Donate Your Experience) panel comprising (former) 
cancer patients. Third, an open link to the survey was 
spread through social media and websites of NFK and 
some relevant partner organizations (e.g., The Dutch 
Cancer Society, and website: www.​kanker.​nl). Last, 
respondents were actively recruited in several hospitals 
by means of posters, distribution of flyers, and a movie 
display in waiting rooms. In the Netherlands, the per-
centage of inhabitants with Internet access is high, i.e., 
97% in 2019 [21]. Objective data was obtained via the 
NCR and included information on age, gender, type of 
cancer, number of types of treatment, hospital of diag-
nosis, hospital of treatment, and the number of hospitals 
patients were treated in. Hospital of diagnosis and hos-
pital of treatment have been classified according to the 
Dutch health care system.

Statistical analyses
Analyses were defined a priori for testing, and applied at 
patients with RC and CC after data collection. Subgroups 
were defined based on type of cancer (rare vs. common) 
[19]. Differences between the subgroups were compared 
by an independent sample t-test for continuous variables 
or the Pearson’s chi-square test for categorical variables. 
Nominal variables are presented as numbers and per-
centages. Continuous variables are presented as mean 
and standard deviation (SD) for normally distributed 
data or median and interquartile range (IQR) for non-
normally distributed data. The number of prevalent cases 
was calculated at the index date of 1st October 2019 (10-
year prevalence). For all analyses, a p-value < 0.05 was 
considered statistically significant. All analyses were per-
formed using IBM SPSS Statistics version 25.

Results
Sample characteristics
In total, 8969 participants started the online survey. Of 
these participants, 556 did not meet the inclusion criteria 

(i.e., they did not have cancer), 966 did not complete the 
questionnaire at least up to and including the first ques-
tion on health care experiences, and 104 could not be 
classified into a rare or common cancer group or gave 
duplicate responses. After these exclusions, 7343 par-
ticipants were eligible for the analysis (i.e., 1856 adult 
patients with RC and 5487 adult patients with CC) 
(Table 1).

Patients with RC who participated in the survey were 
on average younger (61  years, SD 11.9) than patients 
with CC (63 years, SD 10.3) (p < 0.001) (age range 18 to 
95  years). Patients with RC were more likely to be men 
(39% vs. 33%, respectively) (p < 0.001) and more often 
had a high educational level (43% vs. 38%, respectively) 
(p = 0.001) compared to the participating patients with 
CC. The majority of patients with RC was diagnosed 
with hematological cancer (37%), female genital organs 
and breast cancer (15%), or cancer of the digestive tract 
(15%), while CC patients were mostly diagnosed with 
female genital organs and breast cancer (43%), male 
genital organ and urological cancer (19%), or cancer of 
the digestive tract (19%) (p < 0.001). Most patients with 
RC received two types of treatment (36%), while most 
patients with CC received more than two types of treat-
ment (43%) (p < 0.001). Finally, patients with RC were 
more often in an incurable stage of the disease at time of 
survey completion compared to patients with CC (38% 
vs. 21%, respectively) (p < 0.001) (Table 1). A selection of 
responses on the qualitative questions can be found in 
Table 2.

Experiences regarding diagnosis and treatment in multiple 
hospitals
Patients with RC more often received their diagnosis and 
treatment in different hospitals compared to patients 
with CC (67% [95% CI 65–69] vs. 59% [95% CI 57–60], 
respectively) (p < 0.001). Diagnosis most often took place 
in a top-clinical hospital for both RC and CC patients 
(45% [95% CI 43–47] vs. 48% [95% CI 46–49], respec-
tively) (p < 0.001), while treatment for patients with RC 
mostly took place in an academic or cancer-specialized 
hospital (56% [95% CI 54–58]) and in a top-clinical hospi-
tal for patients with CC (45% [95% CI 44–47]) (p < 0.001). 
For patients with CC, the hospital of diagnosis more 
often continued to remain their first point of contact and 
their treating hospital during the whole cancer trajectory 
compared to patients with RC (78% [95% CI 77–79] vs. 
61% [95% CI 58–63], p < 0.001).

Focusing specifically on treatment, a significant differ-
ence was found between RC and CC patients regarding 
the number of hospitals they were treated in (p = 0.014). 
Patients with RC were more often treated in one hospital 
compared to patients with CC (60% [95% CI 58–62] vs. 

http://www.kanker.nl
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57% [95% CI 55–58], p = 0.014). In case patients with RC 
were treated in multiple hospitals, they reported more 
negative experiences than patients with CC (14% [95% CI 
12–17] vs. 9% [95% CI 8–10], p < 0.001). That is, patients 

with RC more often than patients with CC indicated 
that they did not feel supported by their physician when 
referred to another hospital (19% [95% CI 16–22] vs. 16% 
[95% CI 15–18], p = 0.024), that their medical files were 

Table 1  Characteristics of the study population by cancer type (total n = 7343)

n, number; SD, standard deviation

The missing value rate was low (range 0–3%), with one exception, i.e., current phase of disease (8%)
a Types of treatment include surgery, radiation, chemotherapy, hormonal therapy, targeted therapy, stem cell transplantation, active surveillance and wait-and-see
b Hospital of diagnosis and hospital of treatment have been classified according to the Dutch health care system
* p < 0.01
** p < 0.001

Rare cancer n = 1856 Common cancer n = 5487 P value

Age in years, mean (SD) 61 (11.9) 63 (10.3) 0.001**

Sex, n (%) 0.001**

 Male 723 (39%) 1828 (33%)

 Female 1121 (61%) 3645 (67%)

Educational level, n (%) 0.001*

 High 781 (43%) 2027 (38%)

 Medium 770 (43%) 2413 (45%)

 Low 261 (14%) 874 (16%)

Type of cancer, n (%) 0.001**

 Sarcomas 216 (12%) 0 (0%)

 Female genital organs and breast cancer 284 (15%) 2343 (43%)

 Male genital organ and urological cancer 65 (4%) 1045 (19%)

 Neuroendocrine tumors 28 (2%) 0 (0%)

 Cancer of digestive tract 270 (15%) 1034 (19%)

 Cancer of endocrine organs 84 (5%) 0 (0%)

 Cancer of head and neck 143 (8%) 0 (0%)

 Thoracic cancer 34 (2%) 361 (7%)

 Melanoma of skin and eye 1 (0%) 237 (4%)

 Cancer of central nervous system 50 (3%) 0 (0%)

 Hematological cancer 681 (37%) 467 (9%)

Current phase of the disease, n (%) 0.001**

 Cancer-free 904 (54%) 3551 (70%)

 Curable 132 (8%) 489 (10%)

 Incurable 642 (38%) 1056 (21%)

Number of (types of ) treatmenta, n (%) 0.001**

 No treatment 58 (3%) 60 (1%)

 1 type of treatment 580 (31%) 1393 (25%)

 2 types of treatment 672 (36%) 1677 (31%)

  > 2 types of treatment 546 (29%) 2357 (43%)

Years since last treatment, median (range) 2 (0–55 years) 2 (0–56 years) 0.06

Hospital of diagnosisb, n (%) 0.001**

 Academic or cancer-specialized hospital 481 (27%) 714 (13%)

 Top-clinical hospital 811 (45%) 2571 (48%)

 General hospital 520 (29%) 2092 (39%)

Hospital of treatmentb, n (%) 0.001**

 Academic or cancer-specialized hospital 1020 (56%) 1334 (25%)

 Top-clinical hospital 550 (30%) 2431 (45%)

 General hospital 249 (14%) 1597 (30%)
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not available on time in the other hospital (18% [95% CI 
15–21] vs. 13% [95% CI 12–15], p = 0.001), and that their 
health care providers were not well informed about their 
situation (18% [95% CI 15–21] vs. 15% [95% CI 13–17], 
p = 0.046).

Experiences regarding hospital choice
More than half of the RC and CC patients (51% [95% 
CI 48–53] vs. 52% [95% CI 51–53], respectively) never 
thought about the most suitable hospital regarding their 
cancer treatment (p = 0.424). Of the patients who did 
think about which hospital was most suitable for them, 
73% ([95% CI 70–76]) of the patients with RC and 71% 
([95% CI 69–73]) of the patients with CC indicated that 
they have searched for information and/or have dis-
cussed this with someone (p = 0.313). Patients with RC 
were more likely to choose a hospital, because it was 
specialized in their type of cancer than patients with CC 
(33% [95% CI 31–35] vs. 22% [95% CI 21–24], p < 0.001). 
In retrospect, one in every six patients with RC (16% 
[95% CI 14–18]) and one in every five patients with CC 
(20% [95% CI 19–21]) would have done something in a 
different way regarding their choice of treatment hospital 
for their type of cancer (p < 0.001), such as figuring out 
better what the best hospital for their type of cancer was 
or asking for a second opinion.

Experiences regarding medical expertise and second 
opinions
Differences between RC and CC patients were found 
regarding trust in medical expertise concerning their 
treatment. That is, respectively 66% ([95% CI 64–68]) and 
61% ([95% CI 60–63]) gave, on a 0–10 scale, an ‘excellent’ 
score (range 9–10), 30% ([95% CI 29–31]) and 35% ([95% 
CI 34–35]) gave a ‘sufficient to good’ score (range 6–8), 
and 4% of both RC and CC patients gave an ‘insufficient’ 
score (range 1–5) ([95% CI 3–4]; [95% CI 4–4], respec-
tively) (p = 0.004). Further, patients with RC had slightly 
more often a second opinion compared to patients 

with CC (23% [95% CI 21–25] vs. 22% [95% CI 21–23], 
p = 0.211). Patients with RC more often indicated to have 
been advised by their physician about the hospital to go 
to for a second opinion, compared to patients with CC 
(50% [95% CI 45–55] vs. 36% [95% CI 33–39], p < 0.001).

Experiences regarding travel distance to care
Patients with RC were more often willing to travel as long 
as necessary to receive care from a hospital specialized 
in their cancer type in comparison to patients with CC 
(55% [95% CI 53–58] vs. 47% [95% CI 45–48], p < 0.001). 
Patients with CC were more likely to choose a hospi-
tal close to home than patients with RC (65% [95% CI 
64–67] vs. 46% [95% CI 44–49], p < 0.001). Patients with 
RC (54% [95% CI 51–56]) more often travelled half an 
hour or longer to the hospital of treatment than patients 
with CC (35% [95% CI 33–36]) (p < 0.001). Furthermore, 
significant differences were found between RC and CC 
patients regarding their travel experience; 67% ([95% CI 
65–69]) of the patients with RC indicated that they never 
experienced problems with travelling compared to 79% 
([95% CI 78–80])  of the patients CC (p < 0.001). Of the 
patients who had problems with travelling to the hospital, 
both RC and CC patients explained that they were (some-
times) too sick or in too much pain (14% [95% CI 12–15] 
vs. 8% [95% CI 8–9], respectively), considered it as a bur-
den to travel to the hospital for treatment frequently (14% 
[95% CI 12–15] vs. 8% [95% CI 7–9], respectively), and 
experienced it as a burden for the ones who came with 
them (12% [95% CI 10–13] vs. 7% [95% CI 6–7], respec-
tively) (all p < 0.001).

Comparison of cancer registry and survey data
With respect to gender, data from the NCR showed 
that RC and CC patients are more often male (48% and 
49%, respectively) compared to RC and CC patients 
who participated in the survey (39% and 33%, respec-
tively) (Table  3). Patients with RC in the NCR are less 
often diagnosed with hematological cancer than patients 

Table 2  Selection of illustrative quotes from rare cancer patients

Topic Quotes

Experiences regarding diagnosis and treatment in multiple hospitals “Bad communication from hospital X to hospital Y. Information was regularly 
missing, which almost led to crucial mistakes regarding treatment several 
times.”

Experiences regarding hospital choice “It is difficult to find out if another hospital would be better. You get into a crazy 
merry-go-around in the hospital where the diagnosis is made. Then you only 
want one thing, and that is to start treatment as soon as possible.”

Experiences regarding medical expertise and second opinions “The pathologist of hospital X asked for a second opinion himself, because of the 
rarity of angiosarcomas and thus I was immediately referred to hospital Y.”

Experiences regarding travel distance to care “If your life is at stake and you want maximum care, travel time is a secondary 
problem to be solved.”
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in the survey (18% vs. 37%, respectively), while patients 
with CC in the NCR are less often diagnosed with female 
genital organs and breast cancer than patients in the sur-
vey (26% vs. 43%, respectively). Furthermore, both RC 
and CC patients in the NCR (45% and 40%, respectively) 

receive more often one type of treatment than participat-
ing patients in the survey (31% and 25%, respectively). 
According to the NCR data, the hospital of treatment for 
patients with RC is less often an academic or cancer-spe-
cialized hospital when compared to the survey (43% vs. 
56%, respectively). In addition, diagnosis and treatment 
of patients with RC and patients with CC more often take 
place in one hospital according to the NCR data (52% and 
64%, respectively), compared to data resulting from the 
survey (33% and 42%, respectively).

Discussion
Main findings
The aim of this study was to explore possible differences 
in health care experiences between patients with RC and 
patients with CC. Our results indeed showed differences 
between these two adult patient groups. Patients with RC 
are more often diagnosed and treated in different hos-
pitals compared to patients with CC. Treatment more 
often takes place in one hospital for patients with RC, 
but if treatment takes place in multiple hospitals, they 
experience this as more negative than patients with CC. 
Patients with RC are more often advised by their physi-
cian about the hospital to go to for a second opinion than 
patients with CC. In addition, RC patients are more likely 
to choose a hospital specialized in their cancer type, 
while CC patients are more likely to choose a hospital 
close to home. Finally, patients with RC are more often 
willing to travel as long as necessary to receive care from 
a specialized hospital in comparison to patients with CC.

Interpretation of findings
Our study showed that diagnosis and treatment of 
patients with RC mostly take place in different hospitals. 
This finding is in line with previous literature on rare can-
cers. Scandinavian registry studies revealed, for example, 
that nearly all patients, after being diagnosed with bone 
sarcoma (derived from the Scandinavian Sarcoma Regis-
ter [22]) or soft-tissue sarcoma (derived from the Swed-
ish Cancer Registry [23]) are referred to a sarcoma expert 
center for their treatment [22, 23]. This implies that most 
patients with RC in our survey are referred to another 
hospital for treatment in case the hospital of diagnosis 
is lacking expertise for the treatment of the specific rare 
cancer type. While such a treatment decision may benefit 
the patient, it also may lead to fragmentation of care [24].

Focusing specifically on treatment, patients with RC 
more frequently receive this care in a single hospital 
compared to patients with CC, probably indicating a cer-
tain level of centralization of care for those with a rare 
tumor type. This is in line with the study by Gatta et al. 
(2017) on patients with RC, diagnosed in 2000–2007, in 
seven European countries [5]. Although centralization of 

Table 3  Comparison of survey and NCR data (10-year 
prevalence) for rare and common cancer patients

a  Types of treatment include surgery, radiation, chemotherapy, hormonal 
therapy, targeted therapy, stem cell transplantation, active surveillance and 
wait-and-see

Rare cancer Common 
cancer

Survey NCR Survey NCR

Age in years, mean 61 58 63 65

Gender, %

 Male 39% 47% 33% 48%

 Female 61% 53% 67% 52%

Type of cancer, %

 Sarcomas 12% 8% 0% 0%

 Female genital organs and breast 
cancer

15% 20% 43% 26%

 Male genital organ and urological 
cancer

4% 10% 19% 22%

 Neuroendocrine tumors 2% 7% 0% 0%

 Cancer of digestive tract 15% 6% 19% 17%

Cancer of endocrine organs 5% 5% 0% 0%

 Cancer of head and neck 8% 16% 0% 0%

 Thoracic cancer 2% 2% 7% 6%

 Melanoma of skin and eye 0% 3% 4% 24%

 Cancer of central nervous system 3% 5% 0% 0%

 Hematological cancer 37% 18% 9% 7%

Number of (types of ) treatmenta, %

 No treatment 3% 4% 1% 6%

 1 type of treatment 31% 46% 25% 40%

 2 types of treatment 36% 28% 31% 30%

 > 2 types of treatment 29% 22% 43% 24%

Hospital of diagnosis, %

 Academic or cancer-specialized 
hospital

27% 17% 13% 8%

 Top-clinical hospital 45% 48% 48% 51%

 General hospital 29% 36% 39% 41%

Hospital of treatment, %

 Academic or cancer-specialized 
hospital

56% 43% 25% 12%

 Top-clinical hospital 30% 37% 45% 51%

 General hospital 14% 20% 30% 37%

Diagnosis and treatment in one hospital, %

 Yes 33% 51% 42% 64%

 No 67% 49% 59% 36%

Number of hospitals patients were treated in, %

 1 60% 80% 57% 74%

 ≥ 2 40% 20% 43% 26%
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care was not completely realized at the time of the study, 
the authors indicated that the highest centralization pat-
terns were found in Slovenia and in the Netherlands. For 
example, care for patients diagnosed with bone sarcoma 
was already highly centralized between 2000 and 2007 
in the Netherlands, i.e., 75% of these patients were seen 
in only five hospitals. Nowadays, care for these patients 
is even centralized in four bone tumor centers [25]. Still, 
while in almost every hospital treatment for CC patients 
is offered, only a few designated CoE exist in which opti-
mal treatment for patients with RC is available [5, 26]. 
This centralization of care has been shown to improve 
disease outcomes for rare cancers [27, 28].

With regard to being treated in multiple hospitals, 
patients with RC had more negative experiences than 
patients with CC. Although speculative, negative experi-
ences of being treated in multiple hospitals might, among 
others, be explained by delays in care caused by patient 
referral from one to another hospital [29, 30]. Studies 
showed that these delays may result in major psycho-
social worries and dissatisfaction with the health care 
system [31–33]. Moreover, negative experiences may be 
more prevalent in patients with RC compared to patients 
with CC, since the former often lack a clear cancer care 
pathway due to fragmentation of care [16, 34, 35].

Regarding second opinion, patients with RC were more 
often recommended by their physician about the hospi-
tal to go to for such a second opinion than patients with 
CC. A possible explanation for this may be related to the 
confidence of physicians with offering specific care for 
patients with RC. For a limited number of rare cancers, 
centralization of care is present, because of which these 
physicians are aware of the hospital that provides the best 
care for this patient. Previous studies on second opinions 
in breast cancer patients showed that physicians specifi-
cally inform those patients who are highly educated and 
more involved in the decision-making process, and these 
patients were also more likely to request a second opin-
ion [36, 37]. Accordingly, patients with RC in our study 
had a higher level of education than CC patients, and 
thus might be more inclined to learn about second opin-
ion options, or request such an opinion themselves.

Considering hospital choice, patients with RC were 
more likely than patients with CC to choose a hospi-
tal with expertise regarding their cancer type. However, 
for patients with RC, it remains often unclear where the 
expertise for their specific cancer type is available due 
to fragmentation of care. Moreover, CC patients were 
more likely to choose a hospital close to home than RC 
patients, but expertise for those patients is in general 
more accessible close to home. Consequently, patients 
with RC experience longer travel distances to receive spe-
cialized care, but they also showed greater willingness to 

travel for this specialized care. Previous studies in head 
and neck cancer patients found, in line with our find-
ings, that those patients were willing to travel significant 
distances to ensure access to better cancer care [38, 39]. 
Regardless of the travel distance to the hospital, patients 
with RC seem to deliberately search for the best avail-
able cancer care, while patients with CC have a lower 
incentive to search for better care beyond their regional 
hospital.

Limitations and strengths
A strength of the present study is that, to the best of our 
knowledge, this is the first explorative study showing dif-
ferences in health care experiences between patients with 
RC and CC. Other strengths of this study are the com-
parison of the survey data with cancer registry data from 
all Dutch cancer patients, which enabled the researchers 
to investigate the generalizability of the study results, and 
the large sample size. Yet, results should be interpreted 
with caution, as statistically significant differences in 
such a large sample size might not always be clinically 
relevant.

Several limitations of this study need to be addressed 
as well. First, participants were mainly recruited through 
cancer patient organizations and might therefore not be 
representative for all cancer patients. That is, patients 
with hematological cancers were overrepresented in the 
survey. Also, patients related to these organizations often 
have a higher educational level, which was found in our 
study as well. Second, although we included a broad sam-
ple of participants, the number of RC and CC patients 
who chose not to complete the survey is unknown, which 
might have resulted in participation bias. Third, in this 
study, no data was collected on year of diagnosis, relapse 
status, and whether patients changed hospitals at their 
own request or through active referral. Not having gath-
ered data on these items may have influenced our inter-
pretation of the experiences patients reported in this 
study. Fourth, the questionnaire was only available in 
Dutch and no psychometric properties were tested. Fifth, 
cancer diagnosis was self-reported, and the classifica-
tion of a cancer being either rare or common was done 
in retrospect, which might have led to misclassification 
of patients. Sixth, it should be emphasized that our cross-
sectional study merely established associations, and no 
causal relations. Finally, regarding generalizability, one 
should be aware that the Dutch health care system and 
degree of centralization might differ from other coun-
tries. On a global level, centralization of rare cancer care 
is still suboptimal, with the exception of a country such 
as France where clear organization of rare cancer care 
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exists [40]. Due to these limitations, findings should be 
interpreted with caution.

Implications for research and clinical practice
Future research on rare and common cancers should 
classify the cancer type beforehand, using the list of rare 
cancers as comprised by RARECARENet [41]. Also, 
researchers should aim to include a generic group of 
patients with RC and CC in future studies, i.e., a higher 
percentage of male and low educated patients in our 
study sample would have given a more accurate repre-
sentation of the overall group of cancer patients. Further, 
longitudinal studies on health care experiences between 
RC and CC patients should be conducted to enable 
assessment of causal relationships. Finally, in order to 
reduce heterogeneity, researchers should further examine 
differences between patients with RC and CC by site.

With regard to clinical practice, health care provid-
ers should be aware of the different health care experi-
ences of patients with RC and CC. They should take into 
account the experiences of patients with RC when refer-
ring them to another hospital for treatment (e.g., if pos-
sible, they should refer them to a CoE and/or support a 
patient’s request for a second opinion). Also, they should 
offer them appropriate guidance and support to reduce 
their negative experiences when treated in multiple hos-
pitals. In addition, observed differences in health care 
experiences between patients with RC and CC could be 
reduced by establishing regional clinical networks and 
ensuring appropriate care to all rare cancer patients 
regardless their point of access. Such a network could, 
among others, simplify and accelerate referrals, which 
may diminish challenges patients with RC are facing dur-
ing their patient journey. Health care providers can play 
an important role in this by developing a clear patient 
pathway, giving support during the whole cancer trajec-
tory and, if necessary, proper referral to CoE. Herewith, 
they support similar access and continuity of health care 
for both patients with RC and CC.

Conclusion
The results of this study showed that differences in health 
care experiences between adult patients with RC and CC 
exist. Regional clinical networks should be established to 
support proper referral of patients with RC to centers of 
expertise, and to improve their care. Future longitudinal 
studies are needed to determine the causal relationship 
between care and health-related outcomes in patients 
with RC.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s13023-​021-​01886-2.

Additional file 1: Appendix I. Survey.

Acknowledgements
The authors are grateful to all (former) cancer patients who participated in this 
study by completing the survey.

Authors’ contributions
All authors have made substantial contributions to conception and design, or 
acquisition of data, or analysis and interpretation of data.

Funding
None.

Availability of data and materials
The data that support the findings of this study are available from NFK. Restric-
tions apply to the availability of these data, which were used under license for 
this study. Data are available with the permission of NFK.

Declarations

Ethics approval and consent to participate
The Medical Ethics Review Committee of VU University Medical Center was 
consulted in order to verify whether ethical approval was necessary. As this 
study did not involve an intervention, the Committee confirmed that the 
Medical Research Involving Human Subjects Act (WMO) does not apply 
and that an official approval is not required (protocol number 2020.257). All 
procedures performed were in accordance with the 1964 Helsinki declaration, 
its amendments and comparable ethical standards.

Consent for publication
Not applicable.

Competing interest
The authors declare that they have no competing interests.

Author details
1 Department of Research and Development, Netherlands Comprehensive 
Cancer Organisation (IKNL), Godebaldkwartier 419, 3511 DT Utrecht, The 
Netherlands. 2 Department of Medical Oncology, Radboud University Medical 
Center, Nijmegen, The Netherlands. 3 Dutch Federation of Cancer Patients 
Organisations (Nederlandse Federatie Van Kankerpatiëntenorganisaties, NFK), 
Utrecht, The Netherlands. 4 Dutch Breast Cancer Association (Borstkankerve-
reniging Nederland, BVN), Utrecht, The Netherlands. 5 Department of Surgery, 
Cancer Center Amsterdam, Amsterdam UMC, University of Amsterdam, 
Amsterdam, The Netherlands. 6 Department of Public and Occupational 
Health, Amsterdam Public Health Research Institute, Amsterdam UMC, Vrije 
Universiteit Amsterdam, Amsterdam, The Netherlands. 

Received: 19 November 2020   Accepted: 21 May 2021

References
	1.	 OECD/EU, Health at a Glance: Europe 2018: State of Health in the EU Cycle. 

2018: Paris.
	2.	 Ferlay J, et al. Cancer incidence and mortality patterns in Europe: 

estimates for 40 countries and 25 major cancers in 2018. Eur J Cancer. 
2018;103:356–87.

	3.	 IKNL. Nederlandse Kankerregistratie. [cited 2020 February 5]; Available 
from: www.​iknl.​nl/​nkr-​cijfe​rs.

	4.	 Gatta G, et al. Rare cancers are not so rare: the rare cancer burden in 
Europe. Eur J Cancer. 2011;47(17):2493–511.

https://doi.org/10.1186/s13023-021-01886-2
https://doi.org/10.1186/s13023-021-01886-2
http://www.iknl.nl/nkr-cijfers


Page 9 of 9de Heus et al. Orphanet J Rare Dis          (2021) 16:249 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	5.	 Gatta G, et al. Burden and centralised treatment in Europe of rare 
tumours: results of RARECAREnet-a population-based study. Lancet 
Oncol. 2017;18(8):1022–39.

	6.	 Komatsubara KM, Carvajal RD. The promise and challenges of rare cancer 
research. Lancet Oncol. 2016;17(2):136–8.

	7.	 [No authors listed], Very rare cancers - a problem neglected. The Lancet 
Oncology, 2001. 2(4): p. 189.

	8.	 Gatta G, et al. Survival from rare cancer in adults: a population-based 
study. Lancet Oncol. 2006;7(2):132–40.

	9.	 Patsos M. MSJAMA: the Internet and medicine: building a community for 
patients with rare diseases. JAMA. 2001;285(6):805.

	10.	 Fernandez, C.V., Our moral obligations in caring for patients with orphan 
cancers. CMAJ, 2007. 176(3): p. 297, 299.

	11.	 Jain R, et al. Travel burden associated with rare cancers: the example of 
Merkel cell carcinoma. Cancer Med. 2019;8(5):2580–6.

	12.	 Wammes, J., et al., The Dutch health care system. 2019.
	13.	 Westert, G.P., van den Berg, M. J., Zwakhals, S.L.N., de Jong, J.D., Verkleij, 

H., Dutch health care performance report 2010. 2010, Rijksinstituut voor 
Volksgezondheid en Milieu RIVM.

	14.	 de Jong A, Rijken PM. Zorg- en maatschappelijke situatie van mensen 
met kanker in Nederland. Utrecht: Nivel; 2005.

	15.	 van der Sanden, G.A., et al., Cancer incidence in The Netherlands in 1989 and 
1990: first results of the nationwide Netherlands cancer registry. Coordinating 
Committee for Regional Cancer Registries. Eur J Cancer, 1995. 31a(11): p. 
1822–9.

	16.	 Feinberg Y, et al. Patient experiences of having a neuroendocrine tumour: 
a qualitative study. Eur J Oncol Nurs. 2013;17(5):541–5.

	17.	 Warby A, et al. A survey of patient and caregiver experience with malig-
nant pleural mesothelioma. Support Care Cancer. 2019;27(12):4675–86.

	18.	 Bergmann MM, et al. Validity of self-reported cancers in a propsective 
cohort study in comparison with data from state cancer registries. Am J 
Epidemiol. 1998;147(6):556–62.

	19.	 Blaauwgeers, H., Ho, V., Kwast, A., van der Zwan, J.M., Kankerzorg in beeld - 
Zeldzame kanker. 2018, IKNL.

	20.	 Survey Monkey. n.d.; Available from: https://​nl.​surve​ymonk​ey.​com/.
	21.	 Centraal Bureau voor de Statistiek. 453 duizend Nederlanders hadden in 

2019 thuis geen internet. 2020; Available from: https://​www.​cbs.​nl/​nl-​nl/​
nieuws/​2020/​14/​453-​duize​nd-​neder​lande​rs-​hadden-​in-​2019-​thuis-​geen-​
inter​net.

	22.	 Zaikova O, et al. Referral patterns, treatment and outcome of high-grade 
malignant bone sarcoma in Scandinavia—SSG Central Register 25 years’ 
experience. J Surg Oncol. 2015;112(8):853–60.

	23.	 Styring E, et al. Simple guidelines for efficient referral of soft-tissue 
sarcomas: a population-based evaluation of adherence to guidelines and 
referral patterns. JBJS. 2012;94(14):1291–6.

	24.	 Ray-Coquard I, et al. Improving treatment results with reference centres 
for rare cancers: where do we stand? Eur J Cancer. 2017;77:90–8.

	25.	 Goedhart LM, et al. Bone sarcoma incidence in the Netherlands. Cancer 
Epidemiol. 2019;60:31–8.

	26.	 Frezza AM, et al. Networking in rare cancers: what was done, what’s next. 
Eur J Surg Oncol. 2019;45(1):16–8.

	27.	 Sandrucci S, Naredi P, Bonvalot S. Centers of excellence or excellence 
networks: the surgical challenge and quality issues in rare cancers. Eur J 
Surg Oncol. 2019;45(1):19–21.

	28.	 Weitz J, et al. Impact of volume and specialization for cancer surgery. Dig 
Surg. 2004;21(4):253–61.

	29.	 Paulson, E.C., X. Fu, and A.J. Epstein, Location and timing of care for colon 
cancer patients in the VA Health System. journal of surgical research, 2013. 
183(2): p. 639–644.

	30.	 Robinson KM, et al. Diagnostic delay, quality of life and patient satisfac-
tion among women diagnosed with endometrial or ovarian cancer: a 
nationwide Danish study. Qual Life Res. 2012;21(9):1519–25.

	31.	 Gray RE, et al. Presurgery experiences of prostate cancer patients and 
their spouses. Cancer Pract. 1999;7(3):130–5.

	32.	 Jones R, Greenwood B. Breast cancer: causes of patients’ distress identi-
fied by qualitative analysis. Br J Gen Pract. 1994;44(385):370–1.

	33.	 Rapoport Y, et al. Psychosocial problems in head-and-neck cancer 
patients and their change with time since diagnosis. Ann Oncol. 
1993;4(1):69–73.

	34.	 Griffiths J, et al. Meeting the ongoing needs of survivors of rarer cancer. 
Eur J Oncol Nurs. 2007;11(5):434–41.

	35.	 Midtgaard J, Hansen MJ, Grandjean B. Modesty and recognition—a quali-
tative study of the lived experience of recovery from anal cancer. Supp 
Care Cancer. 2009;17(9):1213–22.

	36.	 Groß SE, et al. Second opinion in medical encounters− A study among 
breast cancer patients. Patient Educ Couns. 2017;100(11):1990–5.

	37.	 Cecon N, et al. Why do newly diagnosed breast cancer patients seek a 
second opinion?–Second opinion seeking and its association with the 
physician-patient relationship. Patient Educ Couns. 2019;102(5):998–1004.

	38.	 Holmes JD, Martin RA, Gutta R. Characteristics of head and neck cancer 
patients referred to an oral and maxillofacial surgeon in the United States 
for management. J Oral Maxillofac Surg. 2010;68(3):555–61.

	39.	 Gallop K, et al. A qualitative evaluation of the validity of published health 
utilities and generic health utility measures for capturing health-related 
quality of life (HRQL) impact of differentiated thyroid cancer (DTC) at dif-
ferent treatment phases. Qual Life Res. 2015;24(2):325–38.

	40.	 Bréchot, French National Networks for Rare Cancers in Adults, support for the 
decision. 2015, INCA.

	41.	 RARECARENet. Cancer List. [cited 2020 March 25]; Available from: www.​
rarec​arenet.​eu/​rarec​arenet/​index.​php/​cance​rlist.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://nl.surveymonkey.com/
https://www.cbs.nl/nl-nl/nieuws/2020/14/453-duizend-nederlanders-hadden-in-2019-thuis-geen-internet
https://www.cbs.nl/nl-nl/nieuws/2020/14/453-duizend-nederlanders-hadden-in-2019-thuis-geen-internet
https://www.cbs.nl/nl-nl/nieuws/2020/14/453-duizend-nederlanders-hadden-in-2019-thuis-geen-internet
http://www.rarecarenet.eu/rarecarenet/index.php/cancerlist
http://www.rarecarenet.eu/rarecarenet/index.php/cancerlist

	Differences in health care experiences between rare cancer and common cancer patients: results from a national cross-sectional survey
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Study design and participants
	Survey development and content
	Data collection
	Statistical analyses

	Results
	Sample characteristics
	Experiences regarding diagnosis and treatment in multiple hospitals
	Experiences regarding hospital choice
	Experiences regarding medical expertise and second opinions
	Experiences regarding travel distance to care
	Comparison of cancer registry and survey data

	Discussion
	Main findings
	Interpretation of findings
	Limitations and strengths
	Implications for research and clinical practice

	Conclusion
	Acknowledgements
	References


