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ARTICLE INFO ABSTRACT

Keywords: Background: Evidence on patient pathways, care coordination, and patient needs in rare cancers (RC) is limited
Oncology but essential for optimising healthcare systems and resource allocation. Addressing these gaps requires country-
Haematology specific data reflecting national healthcare structures and cultural differences. This is the first study in Germany

Rare cancers
Care coordination
Patient journey

to explore these dimensions.

Methods: Using methodological triangulation, we combined a literature review, exploratory interviews, and a
cross-sectional anonymous online survey. The survey assessed diagnostic intervals, journeys, care coordination
(German Care Coordination Instrument [CCI]), and involvement in medical decision-making (adapted Control
Preference Scale) among adult patients with cancer in Germany. Diagnostic intervals were analysed using
Kaplan-Meier and Cox regressions methods, CCI predictors using multivariate models.

Findings: Patients with RC (338 of 1254 participants) reported longer median times from symptom onset to
treatment (109 [IQR: 35-326] vs. common cancers (CC): 70 [35—185] days) and from first consultation to
diagnosis (28 [14—90] vs. CC: 14 [7—35] days), particularly in rural areas (21 [7—60] vs. urban: 14 [7—42]
days) (p < 0.001). Patients with RC more often first consulted general practitioners (65.6 %, CC: 28.1 %), saw
more office-based physicians before diagnosis (1.99 [SD: 1.23], CC: 1.66 [0.90]), and were more frequently
diagnosed at university hospitals (33.3%, CC: 11.2%) (p < 0.001). Discrepancies in preferred levels of
involvement in decision-making and higher information needs (RC: 62.9 %, CC: 55.9 %, p =0.047) were re-
ported. The CCI varied according to cancer types.
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Interpretation: Patients with RC in Germany experience longer diagnostic pathways and fragmented care, high-
lighting the need for targeted, cross-sectoral care coordination and greater patient empowerment.

1. Introduction

The complexity of cancer diagnosis and treatment often place a
significant burden on patients. Understanding the patients’ experiences
and needs during their journey, from symptom onset to diagnosis and
treatment, is essential for identifying gaps in healthcare systems, opti-
mising referral pathways, enhancing multidisciplinary collaboration,
and ultimately improving the outcomes and quality of life for affected
individuals [1]. Aligning these experiences with patients’ preferences
for involvement in medical decision-making is crucial, as it plays a key
role in empowering patients and enhancing their care experiences.

In Europe, rare cancers (RC) account for approximately 24 % of all
new cancer cases [2]. In Germany, approximately 500,000 new cancer
cases are diagnosed each year [3], of which approximately 110,000 are
RC [4]. The 5-year survival rate for patients with RC (55 %) is lower than
the national average for all cancers (men: 62 %, women: 66 %) [4,5].
This aligns with European trends, where patients with RC have signifi-
cantly lower 5-year survival rates (48.5 % vs. 63.4 %) and often report a
reduced quality of life compared to that in patients with common can-
cers (CC) [2,6]. In addition to the inherently poorer prognosis for some
RCs, these disparities are largely attributed to delayed or incorrect di-
agnoses, limited access to specialists, logistical challenges in coordi-
nating multiple healthcare providers, limited treatment options, and a
lack of disease-specific information [7-10].

Ensuring high-quality care for patients with RC requires coordinated
collaboration among stakeholders. In many European countries, general
practitioners (GPs) or outpatient specialists serve as the first point of
contact [11]; however, effective diagnosis and treatment often depend
on timely referral to highly specialised cancer centres with multidisci-
plinary teams [12]. As a result, patients with RC are more likely to
receive diagnosis and treatment at different hospitals than patients with
CC, which can negatively impact their experience of care [13]. The
perceived quality of care coordination varies by setting and cancer type.
Hospital-based care is rated more favourably than outpatient care in
Germany, and care for haematological cancers is rated more favourably
than care for head and neck cancers in the US [14,15].

However, national differences in care experiences are likely due to
the unique healthcare landscape of each country. These differences

Detection of first

First consultation
with healthcare

underscore the need for national-level data. Sharing insights across
borders can help improve healthcare structures and outcomes for all
patients with cancer.

Germany introduced the National Cancer Plan in 2008, aiming to
improve cross-sectoral and interdisciplinary cancer care while
strengthening patient orientation [16]. Nevertheless, evidence on
diagnostic pathways, care coordination, and the specific needs of pa-
tients with RC is still limited in Germany.

This study aimed to explore the reported experiences and needs of
patients with RC related to their journeys and waiting times from
symptom onset to diagnosis and treatment initiation, involvement in
medical decision-making, and perceptions of care coordination in
Germany.

2. Methods
2.1. Study design and population

This cross-sectional study employed methodological triangulation
through a mixed-methods approach with a sequential qualitative-
quantitative design. Phase 1 involved exploratory, semi-structured pa-
tient interviews informed by a literature review. Phase 2 involved a self-
administered anonymous online survey to assess the cancer patients’
care experiences and needs in Germany. German-speaking adults aged
> 18 years with a confirmed cancer diagnosis at any stage were eligible
for participation. RC were classified according to the data from the
Robert Koch Institute 2019 [5]. The online survey was conducted be-
tween February and June 2024 using LimeSurvey (Version 5.6.65) in
Germany.

This study adhered to the Declaration of Helsinki and followed the
STROBE guidelines for observational studies and the CHERRIES check-
list for online surveys [17,18]. Ethical approval was granted by the
Ethics Committee of the Medical Faculty of LMU Munich (Reference
numbers: 23-0173, 23-0795 KB).

2.2. Survey development

In phase 1 of the study, a semi-structured interview guide was
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Fig. 1. Conceptual Framework [20-23]: The patient interval refers to the period between the detection of initial symptoms or bodily changes related to cancer and
the patient’s first consultation with a healthcare provider regarding those symptoms. The diagnostic interval spans the time from the first medical consultation
(whether for symptom evaluation or following the incidental detection of cancer during another examination in an asymptomatic individual) to the confirmation of a
cancer diagnosis. The treatment interval is defined as the period between receiving a confirmed diagnosis and the initiation of cancer treatment.
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Exclusion due to missing information
on cancer diagnosis (n=501)

Patients with cancer
n=1263

—————— +| Exclusion due to duplication (n=9)

Study population
n=1254

Recruitment:

Counselling centers / Cancer society: 8.5 %

Self-help groups: 10.1 %

Other routes: 0.6 % _ Missing information: 2.9 %
Health insurance: 6.5 %

Social media: 35.7 %

Pharmacies: 9.6 %

Hospitals and outpatient clinics: 26.2 %

Fig. 2. Study flowchart depicting the selection of the study population.

developed based on a systematic literature review using PubMed,

LT

Embase, and Google Scholar. Search terms included “oncology”, “can-
cer”, “patient journey”, “patient pathways”, “route to diagnosis”, and
“participation preferences” in German or English. Between July and
September 2023, ten exploratory interviews were conducted with can-
cer patients via video calls (REDconnect) at the CCC Munich/LMU
Hospital to assess their experiences and care related needs. Interviews
were analysed using a qualitative content analysis according to Kuckartz
[19]. The key concerns identified included the need for faster referrals,
better access to specialists, and improved information about suitable
hospitals.

Based on the findings from the qualitative phase, a structured
questionnaire was developed in phase 2 of the study. The questionnaire
was developed collaboratively by an interdisciplinary team of oncolo-
gists, psycho-oncologists, social scientists, health and nursing scientists,
health economists, and healthcare researchers in close collaboration
with patient representatives. The survey was piloted with patients to
assess its feasibility, user-friendliness, completeness, and acceptability
before dissemination.

2.3. Survey content

In addition to the sociodemographic characteristics of the patients
and cancer information, the survey collected data on the route and time
to diagnosis and treatment, information needs, participation prefer-
ences, care coordination, and desired changes in healthcare experiences
(Supplementary Material).

The sociodemographic variables included age, sex, education level,
place of residence, and insurance status. Cancer-specific data comprised
the number of prior cancer diagnoses, cancer type, date of diagnosis,
disease stage, treatment status, and presence of cancer-related
symptoms.

Drawing from international consensus statements on diagnostic and
treatment intervals and models by Olesen et al. [20,21], Walter et al.
[22], and Scott et al. [23], we assessed three patient-reported interval
measures: patient, diagnostic, and treatment intervals (Fig. 1).

Patients’ perspectives on care coordination were measured using the
validated German version of the Care Coordination Instrument (CCI) for
cancer patients [15]. The original CCI version was psychometrically

tested [24]. The CCI includes 29 items rated on a four-point Likert scale
from strong disagreement to strong agreement. It captures two main
dimensions: "Communication/Information" (16 items) and "Need-Based
Inter-professional Navigation" (17 items).

Information needs were assessed using items selected from the
German version of the validated EORTC QLQ-INFO25 questionnaire
[25].

Preferences for involvement in medical decision-making were
measured using the adapted German version of the Control Preference
Scale (CPS) based on a study by Ernst et al. including eight areas of
decision-making [26]. The patients selected one of the following re-
sponses: (1) decide independently, (2) decide independently after
considering the physician’s opinion, (3) joint decision-making with the
physician, (4) physician makes the final decision, but considers the pa-
tient’s opinion, or (5) leave the decision to the physician.

2.4. Recruitment

A multi-channel recruitment strategy was implemented to maximise
participation. Participants were recruited via social media (Facebook,
Instagram, LinkedIn, and WhatsApp), hospitals, outpatient clinics (e.g.
GPs, oncologists/haematologists), pharmacies, cancer organisations,
health insurers, self-help groups, and patient organisations. Flyers,
newsletters, and direct invitations were distributed to raise awareness
and encourage participation.

2.5. Statistical analyses

Nominal variables are presented as absolute numbers and percent-
ages, whereas continuous variables are reported as means with standard
deviation (SD) for normally distributed data and medians with inter-
quartile range (IQR) for non-normally distributed data. Group differ-
ences between patients with RC and those with CC were tested using
independent sample t-tests for continuous variables with variance ho-
mogeneity, Welch’s test for continuous variables with variance hetero-
geneity, or Pearson’s chi-square test for categorical variables.

The observed intervals were analysed using the Kaplan-Meier
method. For patients whose treatment had not yet begun, the treatment
intervals were censored at the time of survey completion. A multivariate
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Table 1
Characteristics of the study population by cancer type (total n = 1254).
Rare cancer n = 338 (27.0 %) Common cancer n = 916 (73.0 %) P value
Sociodemographic characteristic
Age at diagnosis (in years), n =333 n=_891 0.177
mean (SD), [min—max] 53.21 (13.37) [11-86] 54.31 (10.81), [12—84]
Years since diagnosis, n =336 n =900 < 0.001**
median (IQR) 2.28 (0.87-5.45) 1.78 (0.70—-3.78)
Sex, n (%) n =333 n =902 < 0.001**
Female 198 (59.5 %) 778 (86.3 %)
Male 133 (39.9 %) 122 (13.5 %)
Divers 2 (0.6 %) 2 (0.2 %)
Highest education level, n (%) n =335 n =904 < 0.001**
University 124 (37.0 %) 242 (26.8 %)
Vocational training 103 (30.7 %) 255 (28.2 %)
Abitur 37 (11.0 %) 114 (12.6 %)
10th grade 51 (15.2 %) 183 (20.2 %)
8th/9th grade 18 (5.4 %) 103 (11.4 %)
No school-leaving certificate 2 (0.7 %) 7 (0.8 %)
Living area, n (%) n =320 n =873 0.97
Rural 118 (36.9 %) 321 (36.8 %)
Urban 202 (63.1 %) 552 (63.2 %)
Health insurance, n (%) n =335 n = 906 0.024*
Statutory 237 (70.7 %) 712 (78.6 %)
Statutory with private supplementary insurance 35 (10.4 %) 85 (9.4 %)
Private 61 (18.2 %) 104 (11.6 %)
Other/not insured 2 (0.6 %) 5 (0.5 %)
Cancer characteristics
Type of cancer, n (%) < 0.001**
Breast cancers 3 (1.0 %)" 500 (52.5 %)
Gynaecological cancers 6 (2.0 %) 96 (10.1 %)
Male genital and urogenital cancers - 91 (9.5 %)
Digestive cancers 23 (7.6 %) 106 (11.1 %)
Melanoma of skin and eye 3(1.0%) 27 (2.8 %)
Neuroendocrine tumours 58 (19.3 %) -
Cancers of endocrine organs 2 (0.7 %) 17 (1.8 %)
Head and neck cancers 18 (6.0 %) -
Thoracic cancers 3(1.0%) 69 (7.2 %)
Sarcomas 43 (14.3 %) -
Cancers of central nervous system 16 (5.3 %)
Haematological cancers 157 (46.4 %) -
Other 6 (2.0 %) 10 (1.0 %)
Current phase of the disease, n (%) n =335 n =912 < 0.001**
Initial disease 130 (38.8 %) 360 (39.5 %)
Recurrence/progression 103 (30.7 %) 190 (20.8 %)
Cancer-free 61 (18.2 %) 287 (31.5 %)
Do not know 41 (12.2 %) 75 (8.2 %)
Phase of treatment, n (%) n=335 n =908 0.027*
Not yet started 19 (5.7 %) 24 (2.6 %)
First form of treatment 57 (17.0 %) 126 (13.9 %)
At least second form of treatment 95 (28.4 %) 267 (29.4 %)
Treatment completed 101 (30.1 %) 327 (36.0 %)
Palliative/symptom-orientated 27 (8.1 %) 81 (8.9 %)
Cancellation/pause 20 (6.0 %) 33 (3.6 %)
Do not know 19 (4.8 %) 50 (5.5 %)
Number of previous cancer diseases, n (%) n =334 n =902 0.60
0 285 (85.3 %) 757 (82.6 %)
1 37 (11.1 %) 110 (12.0 %)
2 8 (2.4 %) 26 (2.9 %)
3-5 4 (1.2 %) 9 (1.0 %)
Symptoms prior to cancer, n (%) n =328 n =873 < 0.001%**

Yes
No
Do not know

237 (72.3 %)
86 (26.2 %)
5 (1.5 %)

457 (52.3 %)
409 (46.8 %)
7 (0.8 %)

n, number; SD, standard deviation; IQR, interquartile range; min, minimum; max, maximum; *: male breast cancer; * p < 0.05; ** p < 0.01
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Fig. 3. Pathways to diagnosis in patients with rare and common cancers, and the proportion of patients diagnosed and treated at each stage.

Cox regression analysis was performed to examine the effects of socio-
demographic and cancer characteristics on the time to diagnosis,
reporting hazard ratios, and 95 % confidence intervals.

Associations between care coordination scores (CCI total score and
sub-dimensions) and patient or healthcare characteristics were assessed
using multivariate linear regression models. The predictors were
selected using forward selection.

Urban and rural classifications were based on the Federal Institute
for Research on Building, Urban Affairs, and Spatial Development in
Germany as of 31 December 2022 using postal codes and residential area
size. Preference for involvement in medical decision-making was
grouped into three categories: patient-led (items 1 and 2), shared (item
3), and physician-led (items 4 and 5) decision-making.

For all analyses, a significance level of a = 0.05 was considered
statistically significant. Data analyses were conducted using RStudio
(version 4.3.3) and IBM SPSS Statistics (version 29.0.2.0).

3. Results
3.1. Study population

A total of 1764 participants participated in this study. After
excluding respondents with missing information on cancer type or
duplicate responses, 1254 patients were included in the final analysis
(Fig. 2). The sociodemographic and cancer characteristics of 338 pa-
tients with RC (27.0 %) and 916 patients with CC (73.0 %) are shown in
Table 1.

3.2. Routes and times to diagnosis and treatment

The route for cancer diagnosis is shown in Fig. 3. On average, pa-
tients with RC consulted significantly more physicians before receiving a
diagnosis (2.67 [SD: 1.36] vs. 2.08 [SD: 1.05], p < 0.001) and treatment
(3.68 [SD: 1.71] vs. 3.46 [SD: 1.55], p = 0.050) than those with CC.
Patients with RC consulted on average 1.99 (SD: 1.23) different office-
based physicians before diagnosis (CC: 1.66 [SD: 0.90], p < 0.001)
and 0.68 hospitals [SD: 0.69] (CC: 0.42 [SD: 0.58], p < 0.001). Notably,
43.2 % of patients with RC (CC: 62.2 %) never visited a hospital before
diagnosis. The GP was the first point of contact in the diagnostic process
for 65.6 % of patients with RC (CC: 28.1 %, p < 0.001), whereas pa-
tients with CC consulted specialists more often. Notably, 54.4 % of the
patients with RC were diagnosed in hospitals, including 33.3 % in

university hospitals (CC: 35.9 % and 11.2 %, respectively; p < 0.001).
Among those diagnosed in hospitals, the majority visited one hospital
(RC: 82.1 %; CC: 91.4 %), while smaller proportions visited two (RC:
15.4 %; CC: 7.9 %) or three hospitals (RC: 2.5 %; CC: 0.7 %). Overall,
73.1 % of patients with RC were diagnosed or treated at a university
hospital (CC: 38.5 %, p < 0.001), and 83.4 % were treated in a hospital
(CC: 84.2%, p=0.75). The detailed diagnostic pathways for the
selected RCs are shown in Fig. 4.

The events that led to cancer diagnosis, the number of preliminary
diagnoses, received supportive care from other healthcare providers,
and information on second opinions are presented in Table 2.

Patient, diagnostic, and treatment intervals are shown in Fig. 5. The
median time from awareness of the first symptom to the start of treat-
ment was 109 days (IQR: 35-326) for patients with RC and 70 days (IQR:
35-185) for patients with CC (p < 0.001). After 100 days, 24.1 % of
patients with RC still had no diagnosis compared with 10.8 % of patients
with CC (p < 0.001). The median diagnostic intervals were 21 days
(IQR: 7-60) in rural areas and 14 days (IQR: 7-42) in urban areas
(p < 0.001). A multivariate Cox regression analysis confirmed that pa-
tients with RC had longer diagnostic intervals than those with CC
(p < 0.001), and patients with cancer in rural areas had longer diag-
nostic intervals than those in urban areas (p = 0.025; Table 3).

In hindsight, 35.8 % of all the patients preferred different cancer care
pathways. The specific preferences for change are illustrated in Fig. 6.

3.3. Assessment of care coordination from the patients’ perspective and
information needs

The mean perceived care coordination score in the CCI was 48.51 out
of 84 (SD: 15.06) overall, 30.60 out of 48 (SD: 9.31) in dimension 1
"communication/information", and 25.57 out of 51 (SD: 8.73) in
dimension 2 "need-based inter-professional navigation". Perceptions of
care coordination varied according to the cancer type (Fig. 7). Patients’
overall perceptions of care coordination were associated with disease
stage (cured better than during initial illness), sex (men better than
women), type of physician consulted (worse with university hospital or
GP), and number of physicians consulted (Table 4).

Overall, 57.7 % of patients with cancer (RC: 62.9 %, CC: 55.9 %,
p = 0.047) expressed a desire for more information. The specific needs
for information are illustrated in Fig. 8. To improve navigation, 22.6 %
of all patients (RC: 22.9 %, CC: 22.5 %, p = 0.40) expressed the need for
a designated care coordinator (oncology navigator).
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b) Muliple myeloma (n=59)
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Fig. 4. Sankey diagrams illustrating patient pathways to diagnosis for rare cancers: a) leukaemia, b) multiple myeloma, c) other lymphoma, d) head and neck cancer,

e) neuroendocrine tumour, and f) sarcoma.

3.3.1. Involvement in medical decision-making

Patients’ preferences regarding their involvement in key medical
decisions varied across decisions and was highest in the decision to
involve family member and lowest for medication choice (Fig. 9).
Regarding the choice of treatment location, patients with RC were less
likely to prefer a patient-led decision (51.4 %, physician-led: 12.6 %)
than patients with CC (58.6 %, physician-led: 7.6 %, p = 0.008). How-
ever, in practice, only 34.4 % of patients with RC selected their hospital
(57.3 % physician-led) and only 30.5% chose their office-based
specialist themselves (59.6 % physician-led).

4. Discussion

This is the first study in Germany to systematically examine and
compare routes and times to cancer treatment, care coordination, in-
formation needs, and involvement in medical decision-making among
adult patients with RC and CC in a large survey. Our findings highlight
disparities in healthcare access, with patients with RC relying more
often on GPs as their initial points of contact and receiving a diagnosis
and/or treatment in university hospitals. The time to diagnosis depends

on the type of cancer and the patient’s place of residence, and is
approximately twice as long for patients with RC. This study underscores
the need for improved cross-sectional care coordination, particularly
regarding patient navigation and communication between GPs, spe-
cialists, and university hospitals. It also revealed discrepancies in pa-
tients’ preferred involvement in medical decision-making, along with a
strong demand for more cancer-related information.

4.1. Routes and times to diagnosis and treatment

GPs play a central role in the care of patients with RC, with 71.8 % of
patients consulting a GP first. As the first point of contact, GPs are often
responsible for initiating diagnostic clarification and referring patients
to specialists. This mirrors similar trends in other European countries
but also highlights the increasing pressure on primary care services,
particularly given the aging population and growing GP shortage in
Germany [11,27]. With 37 % of GPs in Germany being over 60 years old
and a (potential) under-provision in nearly 40 % of districts by 2035
[28,29], ensuring adequate oncological care across regions requires
strategic workforce planning, more attractive working conditions for
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Table 2
Events leading to diagnosis, preliminary diagnoses, second opinions, and supportive care from other healthcare providers by cancer type (total n = 1254).
Rare cancer n = 338 (27.0 %) Common cancer n = 916 (73.0 %) P value
Events that led to diagnosis, n(%) n =314 n =837 < 0.001**
Symptoms — first visit to physician 149 (47.5 %) 395 (47.2 %)
Symptoms — first visit to emergency room 24 (7.6 %) 26 (3.1 %)
Symptoms — first visit to physician, later to emergency room 14 (4.5 %) 14 (1.7 %)
As part of other examinations 107 (34.1 %) 161 (19.2 %)
Cancer routine screening 15 (4.8 %) 221 (26.4 %)’
Do not know 5 (1.6 %) 20 (2.4 %)
Receiving other preliminary diagnoses before final cancer diagnosis, n(%) n =297 n=1735 p=0.46
Yes 140 (47.1 %) 321 (43.7 %)
No 147 (49.5 %) 394 (53.6 %)
Do not know 10 (3.4 %) 20 (2.7 %)
Seeking a second opinion, n(%) n =296 n =740 p = 0.003**
Yes 102 (34.5 %) 221 (29.9 %)
No 189 (63.9 %) 518 (70.0 %)
Do not know 5 (1.7 %) 1 (0.1 %)

If yes: Time of second opinion, n(%)

Before diagnosis

After diagnosis before treatment

During treatment

After treatment

If yes: Reasons for seeking a second opinion, n(%)
Confirm diagnosis

Explore (alternative) treatment options

20 (19.6 %)
59 (57.8 %)
27 (26.5 %)
9 (8.8 %)

40 (39.2 %)
69 (67.7 %)

34 (15.4 %)
111 (50.2 %)
67 (30.3 %)
28 (12.7 %)

58 (26.2 %)
155 (70.1 %)

Management of side effects 10 (9.8 %) 16 (7.2 %)

Participation in clinical studies 8 (7.8 %) 24 (10.9 %)

Other 18 (17.6 %) 42 (19.0 %)

Supportive care from other healthcare providers after diagnosis, n(%) n =281 n = 660 0.71
None 57 (20.3 %) 141 (21.4 %)

Psycho-oncological or psychological services
Physiotherapy

Nutritional counselling

Complementary medicine

Alternative practitioners

Self-help groups and patient organisation
Cancer counselling centres

Social services

113 (40.2 %)
89 (31.7 %)
75 (26.7 %)
37 (13.2 %)
38 (13.5 %)
97 (34.5 %)
64 (22.8 %)
58 (20.6 %)

261 (39.6 %)
230 (34.9 %)
123 (18.6 %)
106 (16.1 %)
87 (13.2 %)

151 (22.9 %)
146 (22.1 %)
168 (25.5 %)

Pastoral care 5 (1.8 %) 9 (1.4 %)
Medication analyses in pharmacies 4 (1.4 %) 7 (1.1 %)
Apps for disease management - 6 (0.9 %)
Other 5 (1.8 %) 23 (3.5 %)

n, number; 1 highest proportion for cervical (61.5%) and prostate cancer (51.1%); * p < 0.05; ~ p < 0.01.

young physicians, improved remuneration models, and targeted relief
measures for GPs. Oncology patient navigators could help ease the
initial coordination burden by supporting patients and accelerating the
diagnostic and referral process, particularly in complex or ambiguous
cases [30].

University hospitals or specialised centres are crucial for diagnosing
and treating RCs because of their specialised expertise. International
evidence suggests that such referrals can improve patient outcomes. For
example, a study from France has linked treatment in sarcoma reference
centres to improve survival rates [31], and data from Germany show
lower rates of mortality when the initial treatment occurs in certified
cancer centres [32]. Therefore, efforts should be made to ensure that the
remaining 26.9 % and 16.6 % of patients with RC, who have not yet
been treated in a university hospital or hospital, respectively, are
referred to such an institution.

The study confirmed that patients with RC, particularly in rural
areas, experienced substantial delays during their route to diagnosis.
This reflects the often-non-specific symptoms observed in RC and
diagnostic uncertainty in primary care [8,33]. Previous international
studies have shown that prolonged diagnostic intervals are associated
with a lower quality of life, more advanced disease stages at diagnosis,
and a higher psychological burden for patients [34-36]. This un-
derscores the need for increased awareness of RCs in primary and
specialist care as well as among patients to improve oncological care
networks, particularly in rural areas.

4.2. Care coordination

Understanding patients’ perceptions of care coordination are essen-
tial for adapting healthcare systems in a targeted, patient-centered
manner. As shown in our analysis, cancer type specific differences
must be considered. In our study, patients who consulted a GP or uni-
versity hospital rated care coordination more negatively. Further,
numerous patients reported a strong demand for more cancer related
information. Strategies to improve care coordination could include the
broader adoption of shared digital patient records, such as electronic
health records, to facilitate information exchange [37]. Low-threshold
contact platforms at specialised treatment centres could also enable
faster access to specialists and clinical trials, thereby enhancing care
coordination. Additionally, patient navigators improved satisfaction and
quality of life in previous studies and could help streamline care path-
ways [38]. Approximately a quarter of our survey respondents expressed
a need for such services.

4.2.1. Involvement in medical decision-making

Our findings align with a recent study in Germany showing differ-
ences in patients’ preferred involvement in decision-making [39]. More
than half of the patients in our study reported that the selection of the
treatment location was primarily made by the physician. However,
when asked about their preferred level of involvement, most patients
favoured shared or patient-led decision-making. Similar discrepancies
have been observed in previous German studies, particularly among
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Fig. 5. Kaplan-Meier representation of a) the patient interval (time to first consultation with healthcare provider), b) the diagnostic interval (time from first
consultation with healthcare provider to diagnosis), and c) the treatment interval (time from diagnosis to start of treatment) for patients with rare and common

cancers, as well as d) the diagnostic interval for patients with various rare cancers.

Table 3

Multivariate Cox regression analysis of the time to diagnosis.
Variable Hazard ratio P value

[95 % CI]

Rare cancer (common as ref.) 0.72 [0.61 - 0.85] < 0.001
Age at diagnosis 1.00 [1.00 - 1.01] 0.69
Female (male as ref.) 0.87 [0.73 - 1.04] 0.135
Highest educational level 0.072
University ref.
Vocational training 1.27 [1.05 - 1.53] 0.013
High school 1.06 [0.84 —1.35] 0.61
10th grade 1.07 [0.87 - 1.32] 0.52
8th/9th grade 1.22 [0.92 - 1.60] 0.166
No qualification 0.50 [0.21 — 1.23] 0.133
Rural area (urban as ref.) 0.85 [0.73 — 0.98] 0.025
Health insurance 0.70
Statutory ref.
Statutory with private supplementary insurance 0.95 [0.74 - 1.21] 0.67
Private 1.02 [0.82 - 1.27] 0.85
Other/not insured 0.53 [0.17 - 1.66] 0.27
Current phase of the disease 0.088
Initial disease Ref
Recurrence/progression 1.08 [0.90 - 1.31] 0.42
Cancer-free 1.20 [1.02 - 1.41] 0.028
Event that led to diagnosis 0.104
Symptoms — first visit to physician ref.
Symptoms — first visit to emergency room 1.19 [0.83 - 1.70] 0.35
Symptoms — first visit to physician, later to emergency room 0.87 [0.57 - 1.33] 0.51
As part of other examinations 0.84 [0.70 — 0.99] 0.048
Cancer screening 1.07 [0.89 - 1.29] 0.48
Number of previous cancer diseases 0.95 [0.81 - 1.10] 0.47

CI, confidence interval
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Fig. 6. Preferences for chance in the cancer pathway among patients with rare and common cancers.

patients who indicated a preference for a shared role in the
decision-making process [39,40]. In Germany, all patients have the
formal right to choose their office-based physicians and hospitals. Oc-
casionally, patient choice can be limited by regional availability, ca-
pacity constraints of healthcare providers, and insurance status. For
instance, some office-based physicians exclusively treat privately
insured patients and limited capacity can disproportionately affect ac-
cess for statutorily insured patients due to physicians’ remuneration and
volume constraints. Limited awareness of these rights among patients,
combined with insufficient elicitation of preferences by healthcare
providers, may further contribute to the observed gap between preferred
and actual involvement [41,42]. To better match decision-making pro-
cesses to individual needs, routine screening of patient preferences using
tools, such as the CPS, as proposed by Schuler et al. [43], could be used
in routine care to identify and respect patients’ desired level of
involvement.

4.2.2. Limitations

The survey was not representative of the entire cancer population,
and participation bias could not be ruled out. Although diverse patient
groups and a large number of participating patients were recruited
through different channels, patients with breast cancer were over-
represented and patients with prostate cancer were under-represented
in the survey compared to population-based cancer registries [3].
Their exclusion did not alter the results. The survey also had a higher
participation rate among younger (in Germany, the median onset age of
cancer was 69 years for women and 70 years for men) [3] and higher
educated individuals, which is common in online surveys [44]. The
participants’ responses were self-reported and may be subject to recall
bias, although no differences were observed between patients diagnosed
within or outside the past year. Finally, patients self-reported their
cancer types, which were then categorised as rare or common. However,
previous studies have indicated that self-reported cancer types are
generally accurate [45].

5. Conclusions

The findings of this study underscore the urgent need to enhance
patient-centred and cross-sectoral care models and improve patient in-
formation in Germany. By analysing the patient perspective to identify
system inefficiencies and structural barriers, these insights can inform
improvements in cancer care and drive targeted interventions at both
the national and European levels. In this study, the use of digital
communication channels, including social media, proved to be a fast and
effective tool for gathering real-world data on care pathways, and could
be further explored in future research.

Future research should focus on developing and evaluating targeted
interventions to reduce diagnostic delays, enhance communication be-
tween healthcare providers, and optimise patient-centred care models.
Regional disparities — such as those between urban or rural areas or
potential East-West differences within Germany — should be further
investigated to better understand and address structural inequities in
care delivery. International comparisons of care coordination strategies
could identify the best practices for optimising cancer pathways across
healthcare systems, ultimately reducing the disparities in cancer care
and ensuring equitable, timely, and high-quality care for all patients.
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Table 4
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Analysis of factors influencing care coordination (total care coordination instrument (CCI), dimension 1: “communication/information®, and dimension 2: “need-based
inter-professional navigation‘) using multivariate linear regressions after forward selection (n = 892).

Variable CCI - total CCI - dimension 1: CCI - dimension 2: need-
communication/ based inter-professional
information navigation

B [95 % CI] Pvalue $ [95 % CI] Pvalue f [95 % CI] P value

Intercept 54.52 [50.76 — < 0.001 34.74 [32.43 — < 0.001 28.97 [26.75 — < 0.001

58.29] 37.06] 31.12]
Rare cancer (common as ref.) 1.64 [-1.10 — 0.24 1.46 [-0.23 — 0.091 0.6 [-0.96 — 2.23]  0.43
4.38] 3.14]
Female (male as ref.) -3.66 [-6.43 — 0.010 -2.90 [-4.60 — < 0.001 -1.76 [-3.37 — 0.033
-0.89] -1.19] -0.14]
Current phase of the disease (initial disease as ref.)
Recurrence/progression 2.23 [-0.44 — 0.101 1.71 [0.07 — 3.35] 0.042 0.91 [-0.64 — 0.25
4.90] 2.46]
Cancer-free 4.03 [1.50 — 6.56] 0.002 2.57 [1.02 — 4.13] 0.001 2.11 [0.64 — 3.58] 0.005
Outpatient office-based oncologist visited on the route to diagnosisand  2.21 [-0.42 — 0.100 1.31 [-0.31 — 0.112 1.05[-0.49-2.58] 0.181
treatment (no as ref.) 4.85] 2.94]
GP visited on the route to diagnosis and treatment (no as ref.) -2.62 [-5.06 — 0.035 -1.60 [-3.09 — 0.037 -1.54 [-2.96 — 0.033
-0.18] -0.10] -0.12]
University hospital visited on the route to diagnosis and treatment (no  -2.49 [-4.75 — 0.032 -2.05 [-3.49 — 0.004 -1.00 [-2.31 — 0.138
as ref.) -0.22] -0.66] 0.32]
Number of different hospitals visited before diagnosis -0.48 [-2.24 — 0.60 -0.53 [-1.61 — 0.34 -0.16 [-1.18 — 0.76
1.28] 0.55] 0.87]
Number of different office-based physicians visited before diagnosis -1.61 [-2.75 — 0.006 -0.88 [-1.58 — 0.015 -1.02 [-1.69 — 0.003
-0.47] -0.17] -0.36]

CCI: Care coordination instrument; CI, confidence interval
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