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Abstract

Background Cancer is the second most common cause of death in Germany, and treatment in certified cancer
networks is recommended to ensure high-quality care. This study sought to (1) determine the percentage of all
primary tumors that might potentially have been treated in certified cancer networks and (2) assess the development
and current state of quality-assured cancer care for all cancer patients from a locally defined region in Upper Franco-
nia, Germany.

Methods This study was a population-centered retrospective cohort analysis based on data from the Bavarian
Cancer Registry (2017-2023). First, we determined all potentially available cancer network certifications and calcu-
lated the percentage of cancer care that could potentially have been conducted in certified cancer networks. Second,
we considered the certification status of the involved healthcare providers and analyzed whether or not cancer care
was actually carried out in certified cancer networks.

Results Overall, 90.1% (62,119/68,973) of all primary tumors, from a total of 63,372 patients, might potentially have
been treated in certified cancer networks. The percentage of patients actually receiving care in certified cancer center
networks was 40.7% for initial diagnosis, 59.0% for surgery, 53.2% for chemotherapy, and 50.7% for radiotherapy;

the weighted mean was 50.3%. The results thus ranged between 46.9% (2023) and 52.8% (2022). The highest pro-
portions of patients who received quality-assured treatment in certified cancer center networks were determined

for breast cancer (79.5%), colon cancer (73.1%), and lymphoma (60.1%); in contrast, the lowest results were shown

for lung cancer (2.7%), anal cancer (0.0%), and mesothelioma (0.0%). Female patients as well as younger patients were
significantly more likely to receive care in certified care networks compared with their counterparts. In addition, we
did not find a clear trend whether patients in different tumor stages were more or less likely to receive care in certified
care networks.
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Conclusions We found meaningful differences in the proportion of patients who received quality-assured treatment
in certified cancer center networks. Following this, patients should receive comprehensive information about receiv-
ing care in certified cancer center networks and consider longer travel distances, especially for those cancer types

without locally available certified cancer networks.
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Background

Cancer plays a significant role in healthcare practice
and is a leading cause of death worldwide. In 2022,
almost 10 million people died from cancer worldwide
and approximately 20 million people were newly diag-
nosed with cancer [1]. Oncological diseases are also a
very common cause of death in Germany, where cancer
is the second most common cause of death after cardi-
ovascular diseases. In 2022, the number of people who
died from cancer was reported to be 239,948, account-
ing for 21.7% of all deaths in Germany [2]. More spe-
cifically, lung cancer was the most frequently diagnosed
cancer causing death in men, while breast cancer was
the most frequent cancer causing death in women [3].
Almost 1.5 million patients were treated for cancer in
hospitals in 2021 [4]. Regarding the incidence of can-
cer, the number of new cases was 493,200 in 2020, with
slightly higher numbers in men (261,800) than women
(231,400) [5]. In 2020, the costs of illness caused by
cancer amounted to almost 44 billion euros, accounting
for slightly more than 10% of the total costs of illness
(432 billion euros) in Germany [6].

The complexity of the disease, the relatively long and
intensive treatment, and the accompanying symptoms
require an increased need for interdisciplinary onco-
logical treatment across existing care sectors. The con-
tinuous improvement of oncological care structures is of
particular relevance to increase the likelihood for a high
level of treatment quality [7]. In this context, the German
National Cancer Plan from 2008 is considered a mile-
stone for strengthening and further developing the onco-
logical care landscape in Germany [8]. Both the statutory
cancer registration in Germany (Cancer Early Detection
and Registry Act, § 65c German Social Code Book V) as
well as the certification of oncological treatment facilities
are therefore of major importance [8]. Regarding the lat-
ter, the participation of oncological care facilities in Ger-
man Cancer Society certification programs requires the
fulfilment of entity-specific quality requirements, the
implementation of evidence-based treatment guidelines
(“S3-guidelines”), among others [8]. In short, “certified
cancer centres are tumour-specific networks of inpatient
and outpatient facilities in which all medical specialties
involved in the treatment of cancer patients work closely
together and guarantee continuity of care” [9].

The concept of certified cancer centers is fundamen-
tally based on a three-level certification model [10]. The
first level is represented by organ cancer centers, which
make up the broad basis to cover cancer care for highly
prevalent tumor entities (e.g., breast cancer, colorectal
cancer, prostate cancer) [9]. Here, the implementation
of organ cancer centers is generally nationwide; to date
(March 2023), Germany currently has 1,213 organ cancer
centers (1,153 locations) [11]. The second level includes
oncology centers that extend to several organs, including
non-common cancers. To date (March 2023), Germany
currently has 146 oncology centers (155 locations) [11].
At the top of the pyramid are Comprehensive Cancer
Centers (CCCs), which have the highest degree of spe-
cialization; their focus is particularly on research and
teaching in oncology. In Germany, the current 15 CCCs
are located directly at university hospitals [12]. (Please
note that module and focus options can also be subject to
the certification process for certain organs or oncologi-
cal diseases; see Supplemental Material 2.) With the first
certifications of breast cancer centers in 2003 by the Ger-
man Cancer Society (Deutsche Krebsgesellschaft, DKG),
the certification system was implemented in German
healthcare practice and has been continuously devel-
oped since then [10]. From 2016, cancer centers outside
of Germany can be certified as an “European Cancer
Centre” through the European Cancer Centre (ECC)
Certification Programme [9]. So far, 184 organ cancer
centers and 13 oncology centers haven been certified in
China, Italy, Luxembourg, Poland, Switzerland, and Aus-
tria [13]. To guarantee quality-assured care for certain
cancer patients, the patient guidelines of the German
Association of Scientific Medical Societies recommend
treatment in certified cancer centers (e.g., breast cancer
(14]).

So far, evidence has mostly shown clinical benefits for
those being treated in certified cancer networks [15-29],
while fewer studies have shown contradictory results
(e.g., [30, 31]). Nevertheless, an important editorial on
the evaluability of the effect of oncology center certifica-
tion has highlighted some important issues which should
be mentioned as well. For example, the author high-
lighted the still weak evidence base on the importance
of center certification compared with other factors, such
as hospital case volume or surgeon volume. Also, most
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studies on the effect of center certification are designed
as observational studies which are more susceptible to
systematic errors, especially with regard to clinical issues
(e.g., selection and information bias, confounding due to
unmeasured confounders, poorly measured confound-
ers). Besides this, the impact of a change of the cancer
patient’s health care provider might also lead to a certain
level of uncertainty [32].

Compared to other diseases, cancer treatment is
highly complex and lengthy. The oncological treatment is
divided into several sequences (e.g., diagnostics, surgery,
chemotherapy, and radiotherapy). Ideally, the course of
therapy is tailored to the individual course of the disease
and can be ensured or used across several care sectors
[7, 33]. Based on the current state of research, however,
there is only one pilot study for breast cancer treatment
assessing the proportions of care across the individual
care sequences being provided in certified and non-cer-
tified care networks [34]. This study therefore sought to
(1) determine the percentage of all primary tumors that
might potentially have been treated in certified can-
cer networks and (2) assess the development and cur-
rent state of quality-assured cancer care for all cancer
patients from a locally defined region in Upper Franco-
nia, Germany.

In more detail, we sought to address the following four
research questions: (1) What percentage of cancer care
could potentially have been conducted in certified cancer
networks in Upper Franconia, Germany? Are there dif-
ferences between the different (2) treatment sequences
(i.e., diagnostics, surgery, chemotherapy, radiation) and
(3) cancer types (i.e., breast cancer, prostate cancer, lung
cancer)? (4) Which patients are more likely to receive
treatment in certified cancer center networks (e.g., gen-
der, tumor stage, cancer type)? The results might help us
learn more about regional quality deficits in cancer care.

Methodology

This study sought to evaluate the potential and actual
level of treatment provided in certified cancer networks
in Upper Franconia, Germany, which is one of seven
administrative districts in Bavaria, Germany, and covers
an area of 7,230 km? with about one million inhabitants
[35]. According to data from the Bavarian Cancer Regis-
try, approximately 6,500 people are newly diagnosed with
cancer each year [36]. In Upper Franconia, these patients
may be treated in 32 local hospitals (number of beds:
minimum 12, maximum 967), with six hospitals provid-
ing certified cancer centers, although there is no CCC in
the region of Upper Franconia. However, it is important
to mention that patients in Germany are free to choose
any hospital without any regional constraints [37, 38];
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following this, patients from Upper Franconia might also
choose hospitals outside of the region (see also [39, 40]).

In total, this study comprised five steps. The first two
steps are related to the first part of this study, while steps
three to five are related to the second part of the analysis.
In the first part, we determined all of the available can-
cer network certification options and calculated the per-
centage of cancer care which could potentially have been
conducted in certified cancer networks (i.e., we evaluated
whether there were any certifications available for the
different cancer types at the time of treatment). In the
second part, we considered the certification status of the
involved healthcare providers and analyzed whether or
not cancer care was actually carried out in certified can-
cer networks (see Supplemental Material 1).

First, we provide an overview of certification options
according to the German Cancer Society between 2017
and 2023 (see Supplemental Material 2) [13]. We thus
determined all possible certificates (e.g., organ cancer
centers, oncology centers, modules, focus) for all tumor
entities (i.e., organs). For example, the certification
“breast cancer center” or “lung cancer center” was avail-
able during the entire study period (see above). Based on
this, we determined the percentage of cancer care that
could potentially have been conducted in certified cancer
networks (referred to in this paper as “potential CertCan-
Net-Patients”) in Upper Franconia in the second step. We
thus compared cancer-related diagnosis and treatment
data from the Bavarian Cancer Registry with potentially
available certification networks. The data set from the
Bavarian Cancer Registry contains information on the
diagnoses and treatments of cancer patients with a pri-
mary residence in Upper Franconia, as well as the health-
care providers involved. For example, 100% of treatment
related to breast cancer or lung cancer could potentially
have been carried out in certified breast/lung cancer net-
works, because the corresponding certificates were avail-
able during the entire study period.

In the third step, we developed an overview of all hos-
pitals and associated cancer networks (e.g., correspond-
ing physicians from the outpatient sector), including
corresponding certifications, in Upper Franconia. All
hospitals were thus differentiated according to the main
areas of cancer care as well as to certification status [13,
41, 42]. The data were based on public statistics and data-
bases, such as the Bavarian State Office for Statistics and
the Bavarian State Ministry of Health and Care [41, 43].
The main part of the search for certified cancer centers
and their network partners was based on the OncoMap
database of the Institute for Quality Assurance and Data
Management in Medicine OnkoZert, which acts as the
mandate holder for the German Cancer Society [42].
We also used data from the German Cancer Society
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[13], surveyed all corresponding hospitals, and used data
from the Hospital Quality Reports [44]. It is important
to mention that this overview considers all time periods
in which each hospital was certificated by any certificate
during our study period (4/2017-12/2023). For exam-
ple, we determined interruptions in the certification of
certain tumor types for three hospitals. Based on this,
we were able to determine whether or not participating
health care providers (e.g., hospitals, outpatient prac-
tices) were certified at the moment of the health care
delivery.

The fourth step of the analysis was based on a ret-
rospective cohort analysis of healthcare data from the
Bavarian Cancer Registry, with a focus on all cancer
patients residing in the administrative district of Upper
Franconia. Based on our previous steps, we calculated a
binary variable (1 =receiving cancer care in certified can-
cer structures; 0=not receiving cancer care in certified
cancer structures) for each single diagnosis or treatment
(i.e., surgery, chemotherapy, radiotherapy). Following
this, we analyzed whether or not each diagnosis or treat-
ment was carried out in a certified cancer network. In
the fifth step, we determined the percentage of patients
receiving cancer care in certified cancer networks by
treatment sequences, cancer type (ICD 10 classification),
cancer stage, and other characteristics.

In sum, our inclusion criteria referred to patients with
any cancer-related diagnosis or treatment information
during our study period (4/2017-12/2023). We did not
exclude certain subtypes of cancer but included the full
range of corresponding ICD 10 codes (C00-D48) since
our aim was to provide a comprehensive overview of the
full range of cancer-related diagnosis or treatment. How-
ever, we excluded patients aged 18 or below since The
German Childhood Cancer Registry (GCCR) performs
recording the essential data for this group [45]. In addi-
tion, we excluded cases with unknown locations of diag-
nosis or treatment.

Statistical analysis was performed using SPSS (IBM
Corp. Released 2019. IBM SPSS Statistics for Windows,
Version 26.0. Armonk, NY: IBM Corp) and R Statisti-
cal Software (Version 4.2.2; R Foundation for Statistical
Computing, Vienna, Austria). Descriptive statistics (i.e.,
means for continuous variables, percentages for cat-
egorical variables) were used to examine demographic
and tumor-related variables. Both absolute and relative
frequencies, as well as the arithmetic mean and stand-
ard deviation, were specified. Case segmentation (e.g.,
gender, age groups, tumor stage) formed the basis of
tabular presentations. In addition, we computed confi-
dence intervals for every level of each category to exam-
ine group differences [46, 47]. This approach allows us to
compute confidence intervals for multinomial variables

Page 4 of 14

and also ensures that the intervals remain in the range of
[0,1] even for small observed cell frequencies.

Results
Overall, the study sample comprised 63,372 patients suf-
fering from 68,973 primary tumors (Table 1). As shown,
90.1% (62,119/68,973) of all primary tumor-related treat-
ments (i.e., diagnosis, treatment) might potentially have
been treated in certified cancer networks (potential Cert-
CanNet-Patients). In contrast, 9.9% (6,854/68,973) of all
primary tumor-related treatments could not potentially
have been treated in certified cancer networks, because
there were no certifications available at the time of treat-
ment (non-potential CertCanNet-Patients). Potential
CertCanNet-Patients tended to be older (67.4 years
vs. 58.8 years), more likely to be male (52.6%; 95% CI:
52.1%—53.1% vs. 31.7%; 95% CI: 30.3%—33.0%), and to
suffer from less advanced tumor states. Here, we did not
observe an overlap of confidence intervals for any level
between both groups. Approximately one third of the
registered carcinomas among potential CertCanNet-
Patients were diagnosed at stages I (19.4%) or II (12.4%);
4.7% of the tumors had already spread at the time of
diagnosis (UICC stage IV); while no information on the
UICC stage was available for around half of all tumors
(52.2%). Regarding the different treatment sequences,
we could detect a documented diagnosis for 47,858
(84.5%) of potential CertCanNet-Patients during the
study period. (Please note: the remaining patients were
diagnosed before the beginning of our study period, i.e.,
April 2017, but received treatments afterwards.) In addi-
tion, 30,712 (54.2%) of these patients underwent surgery
procedures, 23,236 (41.0%) received chemotherapy, and
15,143 (26.7%) were treated with radiotherapy.
Supplemental Material 3 presents an overview of (non)
potential CertCanNet-Patients differentiated by ICD
10 categories. As shown, certification was available for
the following ICD 10 categories during the entire study
period: C00-C14 (lip, oral cavity and pharynx), C50
(breast), C60—C63 (male genital organs), and C81-C96
(lymphoid, hematopoietic, and related tissue). Based
on this, all corresponding cases might thus potentially
have been treated in certified cancer networks. Regard-
ing all potential CertCanNet-Patients, we were able
to detect 157,871 pieces of diagnosis- or treatment-
related information (Fig. 1). Overall, the percentage of
patients receiving care in certified cancer center net-
works was 40.7% (95% CI: 40.2%—41.2%) for initial diag-
nosis (21,131/51,948), 59.0% (95% CI: 58.5%—59.5%) for
surgery (25,081/42,520), 53.2% (95% CI: 52.7%—53.7%)
for chemotherapy (23,671/44,475), and 50.6% (95% CI:
49.8%—-51.5%) for radiotherapy (9,583/18,928). In sum,
slightly more than half (50.3%; 95% CI: 50.1%—50.5%) of



Emmert et al. BMC Health Services Research (2024) 24:1453 Page 5 of 14
Table 1 Description of the study sample; patients with or without the potential to be treated in certified cancer networks
(CertCanNet-Patients; n=63,372 patients suffering from 68,973 primary tumors)
Potential Non-potential
CertCanNet-Patients® CertCanNet-Patients®
(n=56,641) (n=6,731)
Mean or n SD or % 95% CI Mean or n SD or % 95% CI
Gender
Female 26,866 47 4% 46.9% 47.9% 4,598 68.3% 66.9% 69.7%
Male 29,773 52.6% 52.1% 53.1% 2,132 31.7% 30.3% 33.0%
Missing 2 0.0% 0.0% 0.0% 1 0,0% 0.0% 0.1%
Age*
Mean* (in years) 67.39 14.11 58.82 19.80
—-50 years 5,580 9.9% 9.5% 10.2% 2,392 35.5% 34.0% 37.1%
50 to 59 years 9,330 16.5% 16.1% 16.9% 873 13.0% 12.0% 14.1%
60 to 69 years 14,886 26.3% 25.8% 26.8% 1,073 15.9% 14.8% 17.1%
70 to 79 years 14,983 26.5% 26.0% 26.9% 1,158 17.2% 16.1% 18.4%
80 +years 11,862 20.9% 20.5% 21.4% 1,235 18.3% 17.2% 19.6%
Place of residence
City (urban districts) 12,843 22.7% 22.3% 23.1% 1,577 23.4% 22.3% 24.6%
Country (rural districts) 43,798 77.3% 76.9% 77.7% 5154 76.6% 22.3% 24.6%
Tumor stage
Stage 0 1,482 2.4% 2.2% 2.6% 117 1.7% 1.3% 2.2%
Stage | 12,050 19.4% 19.0% 19.8% 1,042 15.2% 14.1% 16.4%
Stage ll 7677 12.4% 12.0% 12.7% 1,144 16.7% 15.5% 17.9%
Stage lll 5,547 8.9% 8.6% 9.2% 1,060 15.5% 14.3% 16.7%
Stage IV 2914 4.7% 4.5% 4.9% 881 12.9% 11.8% 14.0%
Missing 32,449 52.2% 51.7% 52.8% 2,610 38.1% 36.5% 39.6%
Number of primary tumors (n=68,973)
1 51,895 91.6% 91.3% 91.9% 6,613 98.2% 97.8% 98.6%
2 4,228 7.5% 7.2% 7.7% 107 1.6% 1.3% 2.0%
3+ 518 0.9% 0.8% 1.0% Il 0.2% 0.1% 0.3%
Overall 62,119 90.1% na n.a 6,854 9.9% na n.a
Treatment sequences (subpopulations)®
Diagnosis 47,858 84.5% 84.1% 84.8% 6,464 96.0% 95.5% 96.5%
Surgery 30,712 54.2% 53.8% 54.7% 3,323 49.4% 48.0% 50.7%
Chemotherapy 23,236 41.0% 40.6% 41.5% 665 9.9% 9.1% 10.7%
Radiotherapy 15,143 26.7% 26.3% 27.2% 404 6.0% 5.4% 6.7%

§ Patients which might potentially have been treated in certified cancer networks
& Ppatients without the potential to have been treated in certified cancer networks
" Date of initial diagnosis

# Arithmetic mean

$ Number and percentage of patients with at least one treatment in each treatment sequence

all cancer-related treatments (79,466/157,871) were con-
ducted in certified structures.

Table 2 presents the results regarding cancer care
in certified cancer networks by stage and treatment
sequences. Here, we did not find a clear trend whether
patients in different tumor stages (i.e., I to IV) were more
or less likely to receive care in certified care networks.
For example, the percentage of patients who received

cancer care in certified networks varied between 58.6%
(95% CIL: 57.8%—59.4%) for stage III and 63.0% (95% CL:
62.2%—63.7%) for stage II, respectively. Please see also
Supplemental Material 4 for a comprehensive overview
of patients receiving cancer care in certified and non-
certified cancer structures. Here, it could be shown that
the percentage of patients receiving cancer care in cer-
tified care networks decreased with an increasing age;
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Fig. 1 Patients receiving cancer care in certified cancer structures by treatment sequences (in percentage, including 95% Cls) (n=157,871) in Upper

Franconia, Germany between 2017 and 2023

this means that younger patients were significantly more
likely to receive care in compared with those in higher
age groups. In addition, it could be shown that female
patients (59.7%; 95% CI: 59.3%—60.1%) were more likely
to receive cancer care in certified care networks com-
pared with male patients (41.3%; 95% CI: 40.9%—41.6%).
More in detail, Fig. 2 also shows that female patients were
statistically significantly more likely to be treated in cer-
tified cancer networks across all therapy sequences (i.e.,
diagnosis, treatment).

Finally, the highest proportion of patients who received
quality-assured treatment in certified cancer center net-
works in Upper Franconia, Germany, between 2017
and 2023 was determined for breast cancer (79.5%;
95% CI: 79.0%—80.0%), colon cancer (73.1%; 95% CI:
72.3%—73.8%), lymphoma (60.1%; 95% CI: 58.7%—61.5%),
and leukemia (58.8%; 95% CI: 57.1%—60.4%) (Fig. 3); in
contrast, the lowest results were shown for liver cancer
(5.9%; 95% CI: 4.6%—7.5%), lung cancer (2.7%; 95% CI:
2.4%—-3.0%), anal cancer (0.0%; 95% CI: 0.0%—3.2%), and
mesothelioma (0.0%; 95% CI: 0.0%—1.5%) (Supplemen-
tal Material 5 presents the results aggregated by ICD 10
classification). Regarding developments over time (Sup-
plemental Material 6), the results ranged between 46.9%
(2023) and 52.8% (2022) of patients receiving quality-
assured treatment in certified cancer center networks,
but no clear trend was discernible.

Discussion

The aim of this study was to (1) determine the percentage
of all primary tumors which might potentially have been
treated in certified cancer networks and (2) assess the
development and current state of quality-assured cancer

care for all cancer patients from a locally defined region
in the administrative district of Upper Franconia, Ger-
many, between 2017 and 2023. We therefore examined
the proportion of patients who could potentially have
been treated in certified cancer networks and, among
those, how many were actually treated in certified cancer
networks during the individual treatment sequences (i.e.,
diagnosis, surgery, chemotherapy, and radiotherapy).
First, it is important to mention that our study assumes,
at least to some extent, that cancer care in certified can-
cer networks shows favorable results compared to care
in non-certified cancer networks. As mentioned above,
the evidence so far predominantly shows more favorable
outcomes if cancer care is conducted in certified cancer
networks [16, 19-22, 48—51]. For example, the recently
published German WiZen study (Effectiveness of Care
in Certified Cancer Centers) [48, 52] showed consist-
ently longer overall survival times for patients who had
received initial treatment in a certified cancer center for
all entities studied [52]. This result is in line with previ-
ous evidence from other studies demonstrating a favora-
ble outcome (i.e., overall survival) for patients in certified
breast cancer centers [19, 20, 50], pancreatic cancer cent-
ers [21], colon and rectal cancer centers [22], or other
certified cancer-related centers (see above) in Germany.
One reason for the predominantly positive effect of certi-
fied cancer centers can be assumed to be that the quality
specifications in certified facilities lead to improvements
in structural and process quality, which are linked to
guideline-based and entity-specific quality indicators
and thus have a positive effect on patient care [21, 49].
However, it should be mentioned that there have also
been studies that could not prove the positive impact of
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Fig. 2 Patients receiving cancer care in certified cancer structures by treatment sequences and gender (in percentage, including 95% Cls)

(n=157,871) in Upper Franconia, Germany between 2017 and 2023

certifications on quality of care. For example, a study by
Schrodi [30] concluded that certification did not have an
effect on the survival of younger breast cancer patients.
In addition, a systematic review that analyzed the effects
of treatments in certified centers did not draw any clear
conclusions regarding patient care or treatment effec-
tiveness [31]. As stated above, a recent editorial has also
highlighted some factors which should be considered
when analyzing the effect of oncology center certifica-
tion. Here, the author highlighted the still weak evidence
base on the center or certification effect compared with
other factors, such as hospital case volume or surgeon
volume. Also, most studies on the effect of center certi-
fication (e.g., such as the above mentioned WiZen study
[48, 52]) are designed as observational studies which are
more susceptible to systematic errors, especially with
regard to clinical issues (e.g., selection and informa-
tion bias, confounding due to unmeasured confounders,
poorly measured confounders). Finally, the impact of a
change of the cancer patient’s health care provider might
also lead to a certain level of uncertainty [32]. The litera-
ture has also mentioned the high financial costs result-
ing from tasks required for the certification of a certified
cancer center [29]. For example, one study estimated the
costs for a Comprehensive Cancer Center (CCC) totaled
up to €4.9 million and those for an organ cancer center to
reach approximately €0.2 million per year (in 2016 Euros)
[53].

Second, we showed that 90% of all primary tumor-
related treatments might potentially have been treated
in certified cancer networks. In contrast, 10% could not
potentially have been treated in certified cancer networks
due to the non-availability of the necessary certificates at
the moment of diagnosis or treatment. This means that a
large proportion of patients could theoretically have been
treated in quality-assured networks; this demonstrates
the availability of certificates for the most important
tumor entities in terms of quantity. It can also be seen
that most cancer cases without theoretically available
certified care networks are related to early stages of can-
cer. For example, most of those cases can be assigned to
the IDC group D00-DO09 (in situ neoplasms; 4,232/6,854
or 62%) representing a “malignant epithelial neoplasm
which is confined to the epithelial layer without evidence
of further tissue invasion” [54]. In case, we would only
consider malignant neoplasms (i.e., C00-C97), the per-
centage of all primary tumor-related treatments which
might potentially have been treated in certified cancer
networks would increase to 96.3% (57,290/59,522).

Nevertheless, it should be noted that the availability of
certificates should not be equated with the ability to fulfill
all requirements of individual certificates from a regional
perspective. For example, to be certified as a lung cancer
center, the center must—besides other requirements—
treat at least 200 patients a year with a primary diagno-
sis of “lung cancer” (ICD, C34.0-34.9) [55]. According to
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Fig. 3 Patients receiving cancer care (i.e, diagnosis, therapy) in certified cancer structures by cancer type (in percentage, including 95% Cls)

(n=157,871) in Upper Franconia, Germany between 2017 and 2023

data from the Bavarian Cancer Registry, the total number
of lung cancer cases in Upper Franconia varied between
600 cases in 2019 and 687 cases in 2016 [56]; the num-
ber of cases treated in the five largest hospitals in Upper
Franconia varied from 71 to 165 cases in 2021 and from
56 to 162 cases in 2022. Therefore, despite theoretical
availability in a rural region such as Upper Franconia,
it seems very challenging to establish a corresponding
lung cancer center; it should be mentioned that there
is still no lung cancer center in Upper Franconia due to
the high requirements. Theoretically, this could only be
achieved through appropriate cooperation agreements, if
the requirements allow for those, or by actively guiding
patients to the relevant centers. As stated previously, this
might have a high potential to improve outcomes [51].
Third, we were able to demonstrate that slightly more
than half of all cases that might potentially have been
treated in certified cancer networks were actually con-
ducted in certified structures (50.3%). This result is
slightly higher than was found in previous studies, which
showed that more than 40% of all cancer patients did
not receive initial cancer treatment in certified cancer
center networks in Germany [52]. However, it has to be
mentioned that our study focused on the time period
between 2017 and 2023, while the WiZen study observed
the time period between 2009 and 2017; this may explain
(at least to some extent) the differences in the findings.

Furthermore, we also included all tumor entities and
thus extended the WiZen study, which focused on 11
cancer entities (e.g., colon, rectum, pancreas). Another
difference can be found in the study design; while our
study relates to the initial diagnosis and three treatment
sequences (i.e., surgery, chemotherapy, and radiother-
apy), the WiZen study calculated their findings based on
whether the initial treatment of patients was conducted
in a certified cancer center [51, 52]. Our results there-
fore provide even more detailed insights into oncological
healthcare delivery and go beyond those of the WiZen
study. We can show, for example, that the percentage
of patients receiving care in certified cancer center net-
works was 40.7% for initial diagnosis, 59.0% for surgery,
53.2% for chemotherapy, and 50.6% for radiotherapy.
In contrast to the WiZen study, we did not detect an
increase over time in the proportion of patients treated in
certified cancer centers [37]; our results ranged between
46.9% (2023) and 52.8% (2022), without showing a clear
trend.

Next, we saw relatively large differences in the propor-
tion of patients who received quality-assured treatment
in certified cancer center networks between single tumor
entities, which confirms previous findings [22]. For exam-
ple, the highest proportion was determined for breast
cancer (79.5%), colon cancer (73.1%), and lymphoma
(60.1%), while the lowest results were shown for liver
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cancer (5.9%), lung cancer (2.7%), anal cancer (0.0%), and
mesothelioma (0.0%). This is in line with previous evi-
dence showing both the highest and similar results in the
proportion of patients treated in certified cancer center
networks for breast cancer (70% [52], 87% [57], and 83%
[58]). Studies have also shown lower results for colorec-
tal cancer patients (e.g., 47% [59], 53% [52], 33% [26])
and similar results for skin cancer (59%) and gyneco-
logical tumors (51%) [57]. In addition, Werthemann and
Weifsbach [57] as well as Riickher and colleagues [58]
demonstrated a relatively large spread in the proportion
of cancer cases treated in certified cancer centers across
individual tumor entities.

Nevertheless, we could also see that cancer care in
Upper Franconia indeed shows potential for improve-
ment for very prevalent entities; for example, only 2.7% of
lung cancer patients from Upper Franconia were treated
in certified cancer center networks. This is lower than in
the WiZen study, where approximately 30% of all lung
cancer patients were initially treated in certified hos-
pitals and is lower than in another study that showed a
proportion of around 24% of lung cancer patients treated
in a certified lung cancer network [60]. However, the low
result for Upper Franconia here is not surprising, because
both the total number of lung cancer patients and the
distribution of these patients across hospitals make it
very challenging to establish a certified lung cancer net-
work (see above). The data from the Bavarian Cancer
Registry show that almost all lung cancer patients who
were treated in a certified lung cancer network travelled
around 100 km to reach the nearest certified center,
which is located in Nuremberg, Middle Franconia.

Finally, we found that female patients were statisti-
cally significant more likely to be treated in certified can-
cer networks across all diagnosis and treatment-related
sequences. For example, 63.0% of all female patients
received chemotherapy in certified cancer networks, but
only 43.0% of all male patients did so (p <0.001). To a cer-
tain extent, this finding is not surprising, because gender-
focused certified cancer networks in Upper Franconia
are more likely to be related to the treatment of female
tumors (e.g., breast cancer, gynecologic cancers) than to
the treatment of male tumors (e.g., prostate cancer). For
example, six certified breast cancer networks had been
established over the entire study period in Upper Fran-
conia, but only two certified prostate cancer networks.
In addition, we determined that older patients were less
likely to receive cancer care in certified structures. In this
regard, we could see a constant decrease in the percent-
age of patients who received care in certified cancer net-
works with an increasing age. This finding is mostly in
line with other studies which have also demonstrated that
patients receiving cancer treatment in certified structures
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could be shown to be younger than patients receiving
cancer treatment in non-certified structures [19, 24, 30,
61]; for example, Beckmann and colleagues showed that
patients receiving treatment in certified breast cancer
structures were on average two years younger (60.6 vs.
62.9 years; p<0.00001) [19]. However, it should also be
mentioned that other studies did not find meaningful
age-related differences between both patient groups [21,
22, 26, 29].

Our findings should be considered in light of some lim-
itations. First, it is important to mention that this study
was conducted in Germany and might be of limited rel-
evance for other countries. Nevertheless, the results pre-
sented in this paper are of interest for all countries with
similar certification programs. As mentioned above, the
certification program of the German Cancer Society has
been applied outside of Germany from 2016 by means
of the ECC Certification Programme (e.g., Italy, Luxem-
bourg, Poland, Switzerland, Austria) [9, 13]. It should be
mentioned that research from other countries has also
explored the impact of cancer accreditation on outcomes
(e.g., survival). For example, a recent study from the
United States has shown that the Commission on Can-
cer (CoC) accreditation had a significant impact on sur-
vival in 5 of 59 solid organ cancers [61]. It is important to
mention, that the Commission on Cancer (CoC) accredi-
tation may differ in some aspects from the ECC Certifi-
cation Programme. Nevertheless, both initiatives aim to
set comprehensive standards for cancer care; for exam-
ple, accreditation by the CoC means that patients receive
comprehensive, patient-centered care through a multidis-
ciplinary team-approach, access to information on clini-
cal and new treatment options, ongoing monitoring of
care, psychosocial support, as well as continuous quality
improvements in care [62]. Thus, even though our study
focused on data from the German setting, it might also
be of interest for other countries. Second, the research
design of the present study is based on secondary data
analysis. Due to the retrospective approach of this study,
missing and erroneous data in the data set could not be
excluded. For example, the UICC stage was only available
for around half of all tumors (52.2%); this is especially
true regarding non-certified structures (here, the per-
centage of missing UICC stage information was deter-
mined to be 57.2%). Following this, the corresponding
results should be interpreted with caution. Basically, the
registration process for incoming reports to cancer regis-
tries is accompanied by various sources of error that can
occur at different points in time. These include spelling
and typing errors in the processing and documentation
of reports received by the cancer registry or errors in the
content when filling out the report form [7]. The extent of
these effects is compensated for by, among other things,
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the high demands on quality assurance within the frame-
work of German cancer registration. Nevertheless, it
should also mentioned that our analysis is characterized
by detailed information on the entire course of diagnosis
and therapy that allowed differentiation between surgery,
chemotherapy, and radiation. It can also be assumed
that the described care situation in Upper Franconia is
very likely to provide a realistic picture, as the database
is characterized by a high degree of completeness due to
the legally anchored reporting system (between 2017 and
2021, the completeness of the reports in Upper Franconia
varied between 92 and 100%) [63]).

Conclusions for health policy makers

In sum, our results show that 90% of cancer patients in
Upper Franconia, Germany, could potentially be treated
in certified cancer networks. However, the availability of
specific certificates should not be equated with the abil-
ity to fulfill all the requirements of the individual cer-
tificates from a regional perspective; the total number
of patients, as well as the distribution of patients across
hospitals in a region, can make it unlikely that certain
certifications might be realistic. Slightly more than half
of all cases (50.3%) that might potentially have been
treated in certified cancer networks were actually treated
in certified structures. Although the results of the pre-
sent study appear positive at first glance, they also show
an enormous need for action. Overall, the predominantly
convincing results for more favorable outcomes if can-
cer care is provided in certified cancer networks care
[16, 19-22, 48-51], as well as the National Cancer Plan
in Germany, make it seem necessary to further increase
the proportion of patients receiving high quality-assured
care. More specifically, it seems necessary to narrow the
gap regarding the proportion of patients who receive
treatment in certified cancer networks across single
tumor entities. Possible regional cooperation agreements
or actively guiding patients to relevant networks—even
those associated with longer travel distances—might
have the potential to improve outcomes. It should at least
be assured that patients receive comprehensive informa-
tion about possible certified cancer networks and their
specific advantages so they can make an informed choice.

Abbreviations

CCC Comprehensive Cancer Center

DKG Deutsche Krebsgesellschaft (German Cancer Society)

ECC European Cancer Centre

CertCanNet  Certified cancer network

ICD International Statistical Classification of Diseases and Related

Health Problems
uICC Union Internationale Contre le Cancer
Acknowledgements
The authors thank their colleagues at the Bavarian Cancer Registry and all staff
of the reporting hospitals contributing to this study.

Page 12 of 14

Authors’ contributions

All authors contributed to the study conception and design. Data collection,
analysis, and interpretation were performed by M.E, D.B, AK, JM.-N., and
SR..The first draft of the manuscript was written by M.E. and S.R. All authors
commented on previous versions of the manuscript. All authors read and
approved the final manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. This study did
not receive any financial funding.

Data availability

The data that support the findings of this study are available on request from
the corresponding author [ME]. The data are not publicly available due to
privacy restrictions.

Declarations

Ethics approval and consent to participate
Ethics approval for this study was obtained from the University of Bayreuth
Ethics Board (24-049).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Bavarian Cancer Registry, Bavarian Food and Health Safety Agency, Bayreuth,
Germany. *Business & Economics; Quality Management, Health Economics &

Preference Research in Oncology, University of Bayreuth, Prieserstra3e 2, Bay-

reuth 95444, Germany. 3Klinikum Bayreuth GmbH, Medical Clinic IV, Bayreuth,
Germany. “Bavarian Cancer Registry, Bavarian Food and Health Safety Agency,
Munich, Germany.

Received: 5 August 2024 Accepted: 19 November 2024
Published online: 22 November 2024

References

1. Ferlay J, Ervik M, Lam F, Laversanne M, Colombet M, Mery L, et al. Global
Cancer Observatory: Cancer Today. 2024. https://gco.iarcwho.int/media/
globocan/factsheets/cancers/39-all-cancers-fact-sheet.pdf.

2. The German Federal Statistical Office. Health: Causes of death. 2024.
https.//www.destatis.de/EN/Themes/Society-Environment/Health/
Causes-Death/_node.html.

3. The German Federal Statistical Office. Causes of death: Number of deaths
has fallen by 1.6% in 2019. 2024. https://www.destatis.de/EN/Themes/
Society-Environment/Health/Causes-Death/number-of-deaths.html.

4. The German Federal Statistical Office. World Cancer Day: record low of
in-patient cancer treatments in 2021. 2023. https://www.destatis.de/EN/
Press/2023/02/PE23_N007_231.html.

5. Robert Koch-Institut (RKI). Krebs in Deutschland fir 2019/2020. 14th ed.
Berlin; 2023.

6. The German Federal Statistical Office. Health: Cost of illness. 2024. https.//
www.destatis.de/EN/Themes/Society-Environment/Health/Cost-lliness/_
node.html#267098.

7. Stegmaier C, Hentschel S, Hofstddter F, Katalinic A, Tillack A, Klinkham-
mer-Schalke M, editors. Das Manual der Krebsregistrierung. Miinchen: W.
Zuckerschwerdt; 2019.

8. Bundesministerium fir Gesundheit. Ziele des Nationalen Krebsplans.
2022. https://www.bundesgesundheitsministerium.de/themen/praev
ention/nationaler-krebsplan/handlungsfelder/ziele-des-nationalen-krebs
plans.html. Accessed 19 Aug 2022.

9. German Cancer Society. Certification System. 2024. https://ecc-cert.org/
certification-system/certification-system/.


https://gco.iarc.who.int/media/globocan/factsheets/cancers/39-all-cancers-fact-sheet.pdf
https://gco.iarc.who.int/media/globocan/factsheets/cancers/39-all-cancers-fact-sheet.pdf
https://www.destatis.de/EN/Themes/Society-Environment/Health/Causes-Death/_node.html
https://www.destatis.de/EN/Themes/Society-Environment/Health/Causes-Death/_node.html
https://www.destatis.de/EN/Themes/Society-Environment/Health/Causes-Death/number-of-deaths.html
https://www.destatis.de/EN/Themes/Society-Environment/Health/Causes-Death/number-of-deaths.html
https://www.destatis.de/EN/Press/2023/02/PE23_N007_231.html
https://www.destatis.de/EN/Press/2023/02/PE23_N007_231.html
https://www.destatis.de/EN/Themes/Society-Environment/Health/Cost-Illness/_node.html#267098
https://www.destatis.de/EN/Themes/Society-Environment/Health/Cost-Illness/_node.html#267098
https://www.destatis.de/EN/Themes/Society-Environment/Health/Cost-Illness/_node.html#267098
https://www.bundesgesundheitsministerium.de/themen/praevention/nationaler-krebsplan/handlungsfelder/ziele-des-nationalen-krebsplans.html
https://www.bundesgesundheitsministerium.de/themen/praevention/nationaler-krebsplan/handlungsfelder/ziele-des-nationalen-krebsplans.html
https://www.bundesgesundheitsministerium.de/themen/praevention/nationaler-krebsplan/handlungsfelder/ziele-des-nationalen-krebsplans.html
https://ecc-cert.org/certification-system/certification-system/
https://ecc-cert.org/certification-system/certification-system/

Emmert et al. BMC Health Services Research

20.

21.

22.

23.

24.

25.

26.

27.

28.

(2024) 24:1453

Krebsgesellschaft D, (DKG). Jahresbericht,. der zertifizierten Onkologis-
chen Zentren. Berlin. 2021;31(12):2020.

. Krebsgesellschaft D, (DKG). Jahresbericht,. der zertifizierten Onkologis-

chen Zentren. Berlin. 2023;9(6):2023.

Stiftung Deutsche Krebshilfe. Netzwerk Onkologische Spitzenzentren:
Das Netzwerk. 2023. https://www.ccc-netzwerk.de/das-netzwerk/mitg|
iederhtml.

OnkoZert GmbH. OncoMap. 2022. https://www.oncomap.de/centers?
selectedOrgan=Brust. Accessed 11 Dec 2022.

Albert U, Fehm T, Fey H, Gebhardt M, Hibner J, Jurmeister P, et al. Patien-
tinnenleitlinie: Brustkrebs im frihen Stadium. Berlin; 2018.

Kowalski C, Wesselmann S, Kreienberg R, Schulte H, Pfaff H. The patients’
view on accredited breast cancer centers: strengths and potential for
improvement. Geburtshilfe Frauenheilkd. 2012;72:137-43. https://doi.
org/10.1055/5-0031-1280475.

Kowalski C, Ferencz J, Brucker S, Kreienberg R, Wesselmann S. Qual-

ity of care in breast cancer centers: results of benchmarking by the
German Cancer Society and German Society for Breast Diseases. Breast.
2015;24:118-23. https://doi.org/10.1016/j.breast.2014.11.014.

Lux M, Hildebrandt T, Beyer-Finkler E, Bani M, Loehberg C, Jud S, et al.
Relevance of health economics in breast cancer treatment - the view of
certified breast centres and their patients. Breast Care (Basel). 2013;8:15-
21. https://doi.org/10.1159/000347098.

Herbert S-L, Hirzle P, Bartmann C, Schlail T, Kiesel M, Curtaz C, et al.
Optimized process quality in certified breast centers through adherence
to stringent diagnostic and therapeutic algorithms effects of structural
as well as socio-demographic factors on start of therapy. Arch Gynecol

Obstet. 2023;307:1097-104. https://doi.org/10.1007/500404-022-06666-2.

Beckmann M, Brucker C, HanfV, Rauh C, Bani M, Knob S, et al. Quality
assured health care in certified breast centers and improvement of the
prognosis of breast cancer patients. Onkologie. 2011;34:362-7. https://
doi.org/10.1159/000329601.

Heil J, Gondos A, Rauch G, Marmé F, Rom J, Golatta M, et al. Outcome
analysis of patients with primary breast cancer initially treated at a
certified academic breast unit. Breast. 2012;21:303-8. https://doi.org/10.
1016/j.breast.2012.01.009.

Roessler M, Schmitt J, Bobeth C, Gerken M, Kleihues-van Tol K, Reissfelder
C, etal. Is treatment in certified cancer centers related to better survival
in patients with pancreatic cancer? Evidence from a large German
cohort study. BMC Cancer. 2022,22:1-10. https://doi.org/10.1186/
512885-022-09731-w.

Bierbaum V, Bobeth C, Roessler M, Gerken M, Tol KK, Reissfelder C, et al.
Treatment in certified cancer centers is related to better survival in
patients with colon and rectal cancer: evidence from a large German
cohort study. World J Surg Oncol. 2024;22:11. https://doi.org/10.1186/
$12957-023-03262-9.

Richter M, Sonnow L, Mehdizadeh-Shrifi A, Richter A, Koch R, Zipprich
A. German oncology certification system for colorectal cancer - relative
survival rates of a single certified centre vs. national and international
registry data. Innov Surg Sci. 2021,6:67-73. https://doi.org/10.1515/
i5s-2021-0002.

Butea-Bocu MC, Muller G, Pucheril D, Kréger E, Otto U. Is there a clinical
benefit from prostate cancer center certification? An evaluation of
functional and oncologic outcomes from 22,649 radical prostatec-
tomy patients. World J Urol. 2021;39:5-10. https://doi.org/10.1007/
500345-020-03411-9.

Ruckher J, Utzig M, Stilgenbauer S, Loquai C, Gutzmer R, Wesselmann
S.Was nutzt die Zertifizierung aus Sicht eines Zentrums? Forum.
2023;38:123-7. https://doi.org/10.1007/512312-022-01158-5.
Trautmann F, Rei3felder C, Pecqueux M, Weitz J, Schmitt J. Evidence-
based quality standards improve prognosis in colon cancer care. Eur J
Surg Oncol. 2018;44:1324-30. https://doi.org/10.1016/j.ej50.2018.05.013.
Modabber A, Schick D, Goloborodko E, Peters F, Heitzer M, Bock A, et al.
Impact of quality certification of multidisciplinary head and neck tumor
centers. Cost Eff Resour Alloc. 2021;19:20. https://doi.org/10.1186/
$12962-021-00273-9.

Kranz J, Grundmann RT, Steffens JA. Resultiert aus Struktur- und Prozess-
qualitat zertifizierter Prostatakarzinomzentren eine bessere medizinische
Versorgung? [Does structural and process quality of certified prostate
cancer centers result in better medical care?]. Urologe A. 2021,60:59-66.
https://doi.org/10.1007/500120-020-01321-7.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.
43.

45.

46.

47.

48.

49.

50.

51.

Page 13 of 14

Cheng C-Y, Datzmann T, Hernandez D, Schmitt J, Schlander M. Do certi-
fied cancer centers provide more cost-effective care? A health economic
analysis of colon cancer care in Germany using administrative data. Int J
Cancer. 2021;149:1744-54. https://doi.org/10.1002/ijc.33728.

Schrodi S, Tillack A, Niedostatek A, Werner C, Schubert-Fritschle G, Engel J.
No survival benefit for patients with treatment in certified breast centers-
A population-based evaluation of German cancer registry data. Breast J.
2015;21:490-500. https://doi.org/10.1111/tbj.12444.

Keinki C, Ruetters D, Liebl P, Schroth S, Prott F-J, Micke O, Fuxius S. Is there
evidence for better health care for cancer patients in certified centers?

A systematic review J Public Health. 2016;24:351-61. https://doi.org/10.
1007/510389-016-0728-5.

Stang A. Evaluability of the Effect of Oncology Center Certification. Dtsch
Arztebl Int. 2023;120:645-6. https://doi.org/10.3238/arztebl.m2023.0184.
Deutsche Gesellschaft fir Hdmatologie und Medizinische Onkologie,
editor. Deutschlandweite Prognose der bevolkerungsbezogenen Morbid-
itdtserwartung fur haufige Krebserkrankungen. 2nd ed. Berlin; 2020.
Friebel S, Thater A, Volkel V, Klinkhammer-Schalke M, Miller-Nordhorn

J, Emmert M. Qualitdtsgesicherte Behandlung in zertifizierten Ver-
sorgungsnetzwerken von Patientinnen mit Mammakarzinom in der
Region Oberfranken: Eine Analyse auf Basis von Bayerischen Krebsreg-
isterdaten. [Quality-assured treatment in certified breast cancer centre
networks in Upper Franconia, Germany: An analysis based on data of the
Bavarian Cancer Registry]. Gesundheitswesen 2024. https://doi.org/10.
1055/a-2251-5564.

District Government of Upper Franconia. Information in English; 2024.
Bavarian Health and Food Safety Authority. Database Bavarian Cancer
Registry; 2024.

de Cruppé W, Geraedts M. Hospital choice in Germany from the patient’s
perspective: A cross-sectional study. BMC Health Serv Res. 2017;17:720.
https://doi.org/10.1186/512913-017-2712-3.

Busse R, Blimel M, Knieps F, Barnighausen T. Statutory health insurance in
Germany: a health system shaped by 135 years of solidarity, self-govern-
ance, and competition. Lancet. 2017,390:882-97. https://doi.org/10.1016/
S0140-6736(17)31280-1.

The German Federal Ministry of Health. The German healthcare system:
Strong. Berlin: Reliable. Proven; 2020.

The German Federal Ministry of Health. Hospital Treatment. Berlin; 2022.
Bayerisches Staatsministerium fur Gesundheit und Pflege. Krankenhaus-
plan des Freistaates Bayern. 2022.

OnkoZert GmbH. Unternehmen: OnkoZert. 2023. Accessed 26 Apr 2023.
Landesamt B, flr Statistik. Statistische Berichte, Einwohnerzahlen am 31.
Dezember,. Gemeinden. Kreise und Regierungsbezirke in Bayern, Basis:
Zensus. 2021;2011:2022.

Institute for Quality Assurance and Transparency in Health Care (IQTIG).
Quiality Report 2020. 2021. https:/iqtig.org/downloads/berichte/2019/
|QTIG_Qualitaetsreport-2020_2021-02-11.pdf.

Spix C, Erdmann F, Grabow D, Ronckers C. Childhood and adolescent
cancer in Germany - an overview. J Health Monit. 2023;8:79-94. https://
doi.org/10.25646/11438.

May WL, Johnson WD. A SAS macro for constructing simultaneous confi-
dence intervals for multinomial proportions. Comput Methods Programs
Biomed. 1997,53:153-62. https://doi.org/10.1016/50169-2607(97)01809-9.
Goodman LA. On simultaneous confidence intervals for multinomial pro-
portions. Technometrics. 1965;7:247-54. https://doi.org/10.1080/00401
706.1965.10490252.

Schoffer O, Klinkhammer-Schalke M, Schmitt J. WiZen-Studie: Uberle-
bensvorteile bei Behandlung in zertifizierten Krebszentren. GGW - Das
Wissenschaftsforum in Gesundheit und Gesellschaft. 2022;22:7-15.
Kreienberg R, Wockel A, Wischnewsky M. Highly significant improvement
in guideline adherence, relapse-free and overall survival in breast cancer
patients when treated at certified breast cancer centres: An evaluation of
8323 patients. Breast. 2018;40:54-9. https://doi.org/10.1016/j.breast.2018.
04.002.

Holleczek B, Brenner H. Provision of breast cancer care and survival

in Germany - results from a population-based high resolution study

from Saarland. BMC Cancer. 2014;14:757. https://doi.org/10.1186/
1471-2407-14-757.

Bierbaum V, Schmitt J, Klinkhammer-Schalke M, Schoffer O. Potenzialab-
schatzung fur die Konzentration der Versorgung von Krebspatientinnen
in Kliniken mit DKG-Zertifizierung mittels Uberlebenszeitanalyse.


https://www.ccc-netzwerk.de/das-netzwerk/mitglieder.html
https://www.ccc-netzwerk.de/das-netzwerk/mitglieder.html
https://www.oncomap.de/centers?selectedOrgan=Brust
https://www.oncomap.de/centers?selectedOrgan=Brust
https://doi.org/10.1055/s-0031-1280475
https://doi.org/10.1055/s-0031-1280475
https://doi.org/10.1016/j.breast.2014.11.014
https://doi.org/10.1159/000347098
https://doi.org/10.1007/s00404-022-06666-2
https://doi.org/10.1159/000329601
https://doi.org/10.1159/000329601
https://doi.org/10.1016/j.breast.2012.01.009
https://doi.org/10.1016/j.breast.2012.01.009
https://doi.org/10.1186/s12885-022-09731-w
https://doi.org/10.1186/s12885-022-09731-w
https://doi.org/10.1186/s12957-023-03262-9
https://doi.org/10.1186/s12957-023-03262-9
https://doi.org/10.1515/iss-2021-0002
https://doi.org/10.1515/iss-2021-0002
https://doi.org/10.1007/s00345-020-03411-9
https://doi.org/10.1007/s00345-020-03411-9
https://doi.org/10.1007/s12312-022-01158-5
https://doi.org/10.1016/j.ejso.2018.05.013
https://doi.org/10.1186/s12962-021-00273-9
https://doi.org/10.1186/s12962-021-00273-9
https://doi.org/10.1007/s00120-020-01321-7
https://doi.org/10.1002/ijc.33728
https://doi.org/10.1111/tbj.12444
https://doi.org/10.1007/s10389-016-0728-5
https://doi.org/10.1007/s10389-016-0728-5
https://doi.org/10.3238/arztebl.m2023.0184
https://doi.org/10.1055/a-2251-5564
https://doi.org/10.1055/a-2251-5564
https://doi.org/10.1186/s12913-017-2712-3
https://doi.org/10.1016/S0140-6736(17)31280-1
https://doi.org/10.1016/S0140-6736(17)31280-1
https://iqtig.org/downloads/berichte/2019/IQTIG_Qualitaetsreport-2020_2021-02-11.pdf
https://iqtig.org/downloads/berichte/2019/IQTIG_Qualitaetsreport-2020_2021-02-11.pdf
https://doi.org/10.25646/11438
https://doi.org/10.25646/11438
https://doi.org/10.1016/s0169-2607(97)01809-9
https://doi.org/10.1080/00401706.1965.10490252
https://doi.org/10.1080/00401706.1965.10490252
https://doi.org/10.1016/j.breast.2018.04.002
https://doi.org/10.1016/j.breast.2018.04.002
https://doi.org/10.1186/1471-2407-14-757
https://doi.org/10.1186/1471-2407-14-757

Emmert et al. BMC Health Services Research (2024) 24:1453

52.

53.

54

55.

56.

57.

58.

59.

60.

61.

62.

63.

[Assessment of the Potential of Concentrating Cancer Care in Hospi-
tals With Certification Through Survival Analysis]. Gesundheitswesen.
2023;85:5197-S204. https://doi.org/10.1055/a-2132-6797.

Schmitt J, Klinkhammer-Schalke M, Bierbaum V, Gerken M, Bobeth C,
RoRler M, et al. Initial Cancer Treatment in Certified Versus Non-Certified
Hospitals. Dtsch Arztebl Int. 2023;120:647-54. https://doi.org/10.3238/
arztebl.m2023.0169.

Holterhoff M, Klein R. Endbericht: Nutzen, Mehraufwand und Finan-
zierung von Onkologischen Spitzenzentren, Onkologischen Zentren und
Organkrebszentren. Berlin/Dusseldorf; 2017.

National Cancer Institute. Definition of carcinoma in situ - NCI Dictionary
of Cancer Terms. 2024. https://www.cancer.gov/publications/dictionari
es/cancer-terms/def/carcinoma-in-situ. Accessed 22 May 2024.

German Cancer Society. Catalogue of Requirements: Lung Cancer Cen-
tres. Berlin; 2024.

Bavarian Health and Food Safety Authority. Cancer Registry: Database.
2024. https//www.lgl.bayern.de/gesundheit/krebsregister/auswertung_
forschung/datenbank/index.htm?Region=09400000&Diag_group%5B8%
5D=C33-C34&Method=CASESWITHDCO&Year_from=2015&Year_to=
2019#result. Accessed 23 May 2024.

Werthemann P, Wei3bach L. Zertifizierte Tumorzentren in Deutschland

— auf Spurensuche. Uro-News. 2018;22:42—7. https://doi.org/10.1007/
500092-018-1832-3.

Ruckher J, Bokemeyer C, Fehm T, Graeven U, Wesselmann S. Das Zertifi-
zierungssystem der Deutschen Krebsgesellschaft Onkologe. 2021;27:969—
79. https://doi.org/10.1007/500761-021-01002-w.

Berger E, Reichebner C, Eriksen A, Hildebrandt M, Kuklinski D, Busse R.
Spezialisierte Behandlung von Darmkrebs in zertifizierten Krebszen-
tren: MUssen Patient*innen wirklich weitere Wege auf sich nehmen?
[Specialised treatment of colorectal cancer in certified cancer centres: Do
patients really have to travel further?]. Gesundheitswesen. 2023;85:657—
66. https://doi.org/10.1055/a-2055-9599.

Schirrmacher R, Rieger B, Justenhoven C. Behandlung in zertifizierten
Lungenzentren (DKG) - Entscheidungsfaktoren von Patienten mit
Lungenkrebs. [Treatment in Certified Centres (DKG): Decision Factors of
Lung Cancer Patients]. Pneumologie. 2022;76:547-51. https://doi.org/10.
1055/a-1877-4332.

Ahmed A, Whittington J, Shafaee Z. Impact of Commission on Cancer
Accreditation on Cancer Survival: A Surveillance, Epidemiology, and
End Results (SEER) Database Analysis. Ann Surg Oncol. 2024;31:2286-94.
https://doi.org/10.1245/510434-023-14709-4.

American College of Surgeons. Commission on cancer: Standards and
Resources; 2024.

Bayerisches Landesamt fur Gesundheit und Lebensmittelsicherheit (LGL).
Information des Bayerischen Krebsregisters (Newsletter Mdrz 2023):
Ubersicht Vollzshligkeit der Meldungen nach Regierungsbezirken in den
Jahren 2017-2021. 2023. https://www.lgl.bayern.de/downloads/gesun
dheit/krebsregister/detailansicht.htm?ID=A%2Bs3RgSTi2RWSBLTQ%
2FWu5g%3D%3D.

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

Page 14 of 14


https://doi.org/10.1055/a-2132-6797
https://doi.org/10.3238/arztebl.m2023.0169
https://doi.org/10.3238/arztebl.m2023.0169
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/carcinoma-in-situ
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/carcinoma-in-situ
https://www.lgl.bayern.de/gesundheit/krebsregister/auswertung_forschung/datenbank/index.htm?Region=09400000&Diag_group%5B%5D=C33-C34&Method=CASESWITHDCO&Year_from=2015&Year_to=2019#result
https://www.lgl.bayern.de/gesundheit/krebsregister/auswertung_forschung/datenbank/index.htm?Region=09400000&Diag_group%5B%5D=C33-C34&Method=CASESWITHDCO&Year_from=2015&Year_to=2019#result
https://www.lgl.bayern.de/gesundheit/krebsregister/auswertung_forschung/datenbank/index.htm?Region=09400000&Diag_group%5B%5D=C33-C34&Method=CASESWITHDCO&Year_from=2015&Year_to=2019#result
https://www.lgl.bayern.de/gesundheit/krebsregister/auswertung_forschung/datenbank/index.htm?Region=09400000&Diag_group%5B%5D=C33-C34&Method=CASESWITHDCO&Year_from=2015&Year_to=2019#result
https://doi.org/10.1007/s00092-018-1832-3
https://doi.org/10.1007/s00092-018-1832-3
https://doi.org/10.1007/s00761-021-01002-w
https://doi.org/10.1055/a-2055-9599
https://doi.org/10.1055/a-1877-4332
https://doi.org/10.1055/a-1877-4332
https://doi.org/10.1245/s10434-023-14709-4
https://www.lgl.bayern.de/downloads/gesundheit/krebsregister/detailansicht.htm?ID=A%2Bs3RgSTi2RWSBLTQ%2FWu5g%3D%3D
https://www.lgl.bayern.de/downloads/gesundheit/krebsregister/detailansicht.htm?ID=A%2Bs3RgSTi2RWSBLTQ%2FWu5g%3D%3D
https://www.lgl.bayern.de/downloads/gesundheit/krebsregister/detailansicht.htm?ID=A%2Bs3RgSTi2RWSBLTQ%2FWu5g%3D%3D

	Quality-assured treatment in certified cancer center networks in upper Franconia, Germany: a population-centered retrospective cohort analysis based on data of the Bavarian cancer registry
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methodology
	Results
	Discussion
	Conclusions for health policy makers
	Acknowledgements
	References


