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Abstract
The German Cancer Society (DKG) offers certi�cation of oncological centres since 2003. Meanwhile more than 260 and more than 120 certi�ed
centres for breast and prostate cancer, respectively, exist in Germany. Aim of the herein performed investigation was the identi�cation of factors
that stimulate treatment of patients with breast or prostate cancer in a certi�ed centre. This study was based on information available in the
database of the Cancer Registry of Rhineland-Palatinate, Germany. The impact of age, region of residence, tumor status, grading and presence
of metastasis on patient’s decision with respect to a certain medical facility was analyzed by adjusted logistic regression. This investigation
included data of 13,020 breast cancer and 10,904 prostate cancer patients diagnosed in the years 2016 to 2020. Overall, 59 % and 28 % of
breast and prostate cancer patients, respectively, were treated in a DKG-certi�ed centre. The analyses showed that residence in an urban region
was associated with treatment in a certi�ed centre (breast: OR 0.42, 95% CI (0.37-0.48); prostate: OR 0.46 95% CI (0.40-0.53)). In addition, older
breast cancer patients were more often treated in hospitals without certi�cate (OR 1.13, 95% CI (1.04-1.24). Prostate cancer showed no
association with age but early tumor stage (T1) were more often treated in hospitals without certi�cate (OR 1.23, 95% CI (1.03-1.46). In contrast,
patients with more advanced tumors, T2 and T3, were likely to be reported by DKG-certi�ed centres (OR 0.58, 95% CI (0.41-0.81) and OR 0.67,
95% CI (0.47-0.96), respectively). Most breast and more than a quarter of prostate cancer patients were treated in DKG-certi�ed centres. The
region of residence seemed to affect the decision for a certain facility for all patients. Whereas age at diagnosis and tumor status played a role
for breast and prostate cancer patients, respectively. 

Introduction
Cancer is a leading cause of death worldwide and there is substantial potential to reduce the burden of cancer mortality by appropriate
treatment and care of patients [1]. Meanwhile numerous campaigns have been initiated and several certi�cation programs have been developed
to ensure that state of the art of care is translated into praxis. In Germany the nationwide Cancer Care Certi�cation Program was implemented
by the German Cancer Society (Deutsche Krebsgesellschaft, DKG) in 2003. The aim of this program is the improvement of quality of cancer care
with the intention to put recommendations of clinical guidelines into praxis and provoke the establishment of multidisciplinary networks.
Meanwhile more than 1,700 DKG-certi�ed centers exist in Germany [2], although, participation in this program is voluntary [3, 4] and certi�cation
represents a time consuming and expensive process including yearly on-site audits and full re-evaluation-audits every three years [5, 6]. One
crucial evaluation criterion refers to the number of cancer cases treated annually [4]. Accordingly, it is of certain interest to understand which
factors encourage patients to visit a certi�ed center. The dataset of the Cancer Registry of Rhineland-Palatine represents a reliable basis for
such investigation, due to its comprehensive real-world setting [7]. The herein conducted study comprised parameters that might impact the
decision of breast and prostate cancer patients for or against treatment in a certi�ed center. These entities were selected because they represent
two of the most commonly occurring cancers worldwide [8]. Our analyses were focused on age at diagnosis, region of residence, tumor size,
grading and metastatic status.

Age is a crucial factor with respect to adaption of treatment modalities [9, 10] and therefore might also impact decision for a certain medical
facility. In addition, patients with age-related reduced mobility might favor treatment in the nearest facility irrespective of the certi�cation status.

Choice of a certain hospital might also be affected by the region of residence of a patient. Urban dwellers have access to variety of medical
facilities including certi�ed centers in short distance [11]. Travel to reach a certi�ed center may be costly and burdensome for inhabitants of
rural regions [12], therefore, they might prefer hospitals in close environment.

Tumor status, grading and metastatic status represent important prognostic factors which also impact the selection of the appropriate therapy
regimen [10, 9]. It is of interest to understand if patients with poor prognosis might prefer medical care in a certi�ed center.

Each of these parameters holds the potential to affect decision for treatment in a facility with or without DKG-certi�cate, beyond that multi-
factor interaction needs to be considered. For instance, elderly women with breast cancer present more frequently with advanced disease [13].
Thus, adjusted logistic regression was performed to take potential interaction between all analyzed parameters into account. To the best of our
knowledge this is the �rst study which analyzed factors that might stimulate decision of patients for treatment in a DKG-certi�ed center in
Germany.

Material And Methods
This study was based on information available in the database of the Cancer Registry of Rhineland-Palatinate, Germany. Cancer registration in
the German federal state Rhineland-Palatinate originally started on the level of epidemiological data, covering a population of approximately 4
million inhabitants. For this aim an epidemiological cancer registry was founded in 1997 [7]. Until end of 2015 basic information on incidence,
prevalence, mortality and survival of cancer patients were collected. In 2016 epidemiological cancer registration was transferred to the newly
founded clinical cancer registry. Main focus of the new facility was the collection of comprehensive data regarding diagnosis, histo-pathological
characteristics of tumors, treatment and follow-up of cancer patients, resident and/or treated in Rhineland-Palatinate. Since datasets need to be
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comparable among cancer registries in Germany, survey of data was standardized by introducing the nationwide uniform oncological dataset
[14]. As of yet, personal and medical information as well as follow-up data of more than 100,000 patients are available in the dataset of the
Cancer Registry of Rhineland-Palatinate. Moreover, each day more than 900 new reports are included into the database.

Our investigation included breast and prostate cancer cases diagnosed in the years 2016 to 2020. The impact of age, region of residence, tumor
status, grading and presence of metastasis on patient’s decision with respect to a certain medical facility was analyzed by adjusted logistic
regression.

Classi�cation of treatment in a DKG-certi�ed center or a non-certi�ed medical facility was based on the source of the diagnostic report. In case
diagnostic reports where inaccessible patients were classi�ed with respect to the source of the surgery report. Information on the certi�cation
status of each facility was gathered from the webpage OncoMap (status February 2021) [2].

Age at diagnosis was calculated on the basis of information on the date of birth and date of diagnosis. Three age classes were de�ned for each
tumor entity with respect to the respective age-speci�c incidence rate [15]. Accordingly, breast cancer patients were divided into the following
classes: age at diagnosis <50, 50-70 and older than 70 years of age. Age classes of prostate cancer patients were: age at diagnosis <60, 60-70
and older than 70 years of age. For both entities the second group included the mean age at diagnosis, therefore, this class was used as
reference in statistical analyses.

The investigation was focused on patients living in Rhineland-Palatinate. Assignment to a certain region of residence was based on postal code
of home address at time of diagnosis. Information on number of inhabitants in the respective area was retrieved from the Federal Statistical
O�ce [16]. Three groups were formed: patients living in rural regions with ≤5,000 inhabitants, small and medium-sized towns with 5,000 to
50,000 inhabitants as well as medium-sized and large towns with >50,000 inhabitants. The second group was used as reference in statistical
analyses.

Analyses with respect to tumor status (T) were based on information on tumor size and extent [17]. Classi�cation for breast tumors was: T1 =
≤2 cm, T2 = >2 cm ≤5 cm, T3 = >5 cm, T4 = involvement of skin and chest wall. Classi�cation for prostate tumors was: T1 = clinically
inapparent, not palpable, T2 = con�ned within prostate, T3 = extends through the prostatic capsule, T4 = �xed or invades adjacent structure. For
both entities the number of cases which were treated in certi�ed centers and non-certi�ed facilities was similar in the class of T4 tumors (Tables
1 and 2), therefore, this group was used as reference in statistical analyses.
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Table 1
Comparison of breast cancer patients treated in certi�ed centers vs. non-certi�ed facilities

  Breast cancer patients (N = 13,020)

Variables DKG certi�ed center

N (%)

Non-certi�ed center

N (%)

Adjusted OR (95% CI) P-value

Age at diagnosis        

<50 1,033 (13.4) 738 (13.9) 1.07 (0.95-1,21) 0.276

50-70 3,935 (51.0) 2,481 (46.8) Reference  

>70 2,748 (35.6) 2,085 (39.3) 1.13 (1.04-1.24) 0.006

Region of residence (inhabitants)        

≤5,000 3,252 (42.1) 2,596 (48.9) 0.99 (0.91-1.09) 0.880

5,000-50,000 2,214 (28.7) 1,864 (35.2) Reference  

>50,000 2,250 (29.2) 844 (15.9) 0.42 (0.37-0.47) <0.001

Tumor size        

T1 3,843 (50.5) 2,028 (51.0) 0.88 (0.75-1.04) 0.144

T2 2,850 (37.5) 1,450 (36.4) 0.89 (0.75-1.05) 0.163

T3 432 (5.7) 223 (5.6) 0.87 (0.69-1.10) 0.248

T4 483 (6.3) 279 (7.0) Reference  

Grading        

low 5,330 (70.8) 3,346 (71.3) Reference  

high 2,195 (29.2) 1,344 (28.7) 0.97 (0.89-1.06) 0.537

Metastatic status        

M0 7,004 (92.0) 3,387 (89.0) Reference  

M1 605 (8.0) 420 (11.0) 1.05 (0.90-1.21) 0.558
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Table 2
Comparison of prostate cancer patients treated in certi�ed centers vs. non-certi�ed facilities

  Prostate cancer patients (N = 10,904)

Variables DKG certi�ed center

N (%)

Non-certi�ed center

N (%)

Adjusted OR (95% CI) P-value

Age at diagnosis        

<60 337 (11.0) 765 (9.8) 1.01 (0.86-1.20) 0.877

60-70 1,055 (34.5) 2,437 (31.1) Reference  

>70 1,670 (54.5) 4,640 (59.1) 0.98 (0.88-1.09) 0.719

Region of residence (inhabitants)        

≤5,000 1,259 (41.1) 3,862 (49.3) 1.13 (1.01-1.27) 0.046

5,000-50,000 857 (28.0) 2,471 (31.5) Reference  

>50,000 946 (30.9) 1,509 (19.2) 0.46 (0.40-0.53) <0.001

Tumor size        

T1 920 (30.7) 2,994 (50.0) 1.23 (1.03-1.46) 0.022

T2 1,426 (47.5) 1,919 (32.1) 0.58 (0.41-0.81) 0.001

T3 598 (19.9) 936 (15.6) 0.67 (0.47-0.96) 0.027

T4 57 (1.9) 136 (2.3) Reference  

Grading        

low 1,610 (56.2) 3,939 (58.9) Reference  

high 1,257 (43.8) 2,753 (41.1) 0.96 (0.87-1.06) 0.427

Metastatic status        

M0 2,708 (90.6) 3,541 (89.0) Reference  

M1 280 (9.4) 436 (11.0) 0.92 (0.77-1.11) 0.382

 
With respect to histological grading tumors were classi�ed in low-grade and high-grade tumors. The class “low” included tumors designated G1,
G2, G1/2 and low, the class “high” included G3, G4, G3/4 and high. Tumors with intermediate grade or classi�ed as G2/3 did not �t to any of
these classes and were therefore excluded from the analysis. The subgroup of well differentiated tumors „low“ was used as reference in
statistical analyses.

Analyses focused on metastatic status were based on information on prevalence of distant metastases [17]. Absence of clinical detectable
metastases was designated as M0. In contrast, M1 indicates presence of metastases. The subgroup of patients with metastatic status M0 was
used as reference in statistical analyses.

For each of these factors potential impact on the choice of a certi�ed or non-certi�ed medical facility was analyzed. Adjusted logistic regression
was performed to take potential interaction between all analyzed parameters into account. Odds Ratios (ORs) with 95% con�dence interval (CI)
and P-values were calculated. ORs <1 indicated a greater proportion of patients treated in DKG-certi�ed centers. In contrast, ORs >1 indicated a
greater proportion of patients reported by medical facilities without certi�cate. The technologies R[18] and SPSS[19] were used for preparation
of datasets and statistical analysis.

Results
13,020 breast cancer and 10,904 prostate cancer patients were included in statistical analyses. It was based on epidemiological and clinical
information which was reported to the Cancer Registry of Rhineland-Palatinate and had passed internal quality control. Our study showed that
59% of breast cancer patients (Table 1) and 28% prostate cancer patients (Table 2) were treated in a DKG-certi�ed center. Subgroup analysis by
adjusted logistic regression revealed that breast cancer patients living in urban regions were more often treated in a certi�ed center (OR 0.42,
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95% CI (0.37-0.48); Table 1). In addition, an association between >70 years of age and treatment in medical facilities without certi�cate was
observed (OR 1.13, 95% CI (1.04-1.24); Table 1).

With respect to the region of residence also prostate cancer patients living in urban regions were more often treated in certi�ed centers (OR 0.46
95% CI (0.40-0.53); Table 2). Moreover, statistical analysis revealed an association between small prostate tumors (T1) and treatment in medical
facilities without certi�cate (OR 1.23, 95% CI (1.03-1.46); Table 2). In contrast, patients with more advanced tumors, T2 and T3, were likely to be
reported by DKG-certi�ed centers (OR 0.58, 95% CI (0.41-0.81) and OR 0.67, 95% CI (0.47-0.96), respectively).

For none of the other variables statistically signi�cant effects were observed.

Discussion
In 2003 the German-wide Cancer Care Certi�cation Program was initiated by the DKG and meanwhile more than 262 and more than 120 certi�ed
centers for breast and prostate cancer, respectively, exist [2]. Aim of this study was to identify factors may affecting the decision of a breast or
prostate cancer patient for or against treatment in a DKG-certi�ed center. The analyses of the real-world dataset provided by the Cancer Registry
of Rhineland-Palatinate revealed that more than twice as many breast cancer patients than prostate cancer patients were treated in a certi�ed
center in the period 2016 to 2020. However, three as many certi�ed breast cancer centers than prostate cancer centers existed in Rhineland-
Palatinate [2].

Beyond, accessibility to certi�ed centers even adherence to guideline-driven treatment may impact visiting rates to certain facilities. In particular,
all stages of breast tumors are usually resected by surgery [9] making hospitalization inevitable. In contrast, guidelines recommend active
surveillance for early staged prostate tumors [10], a procedure usually performed in an ambulatory setting. These differences in treatment
modalities were re�ected by the results of statistical analyses regarding tumor status No association between dimensions of breast tumors and
certi�cation status of medical facilities was observed. In contrast, early prostate tumors (T1) were more frequently reported to the Cancer
Registry by non-certi�ed facilities.

However, concordant effects were observed for both entities with respect to region of residence of patients. Urban dwellers seemed to prefer
certi�ed centers, an effect potentially promoted by the solely urban location of these facilities [2]. Accordingly, the probability to choose a
certi�ed center either deliberately or by chance was much higher for patients living in large towns than for those residing in rural regions. For the
latter also travel burdens might impact attention to a special healthcare facility [12]. These aspects may play a crucial role for the class of
elderly cases comprising geriatric patients with impaired mobility as well as increased need of care and support by their relatives. In this respect,
consideration of certi�cation status is may of minor interest regarding selection of an appropriate hospital because older patient as well as their
caregiving families might prefer a facility close to their home. These assumptions correspond to our �nding that older breast cancer patients
were more likely to be reported by non-certi�ed facilities.

The herein presented results were solely based on quality proven data of the Cancer Registry of Rhineland-Palatinate. Inaccurate or incomplete
reports were not considered.

In conclusion, our investigation showed that most breast and more than a quarter of prostate cancer patients were treated in DKG-certi�ed
centers. The region of residence seemed to affect the decision for a certain facility for all patients. Whereas age at diagnosis and tumor status
played a role for breast and prostate cancer patients, respectively. These results provide �rst insight into factors stimulating treatment in a
certain facility and represent a suitable basis for further studies in other federal states in Germany as well as other countries with comparable
certi�cation programs.
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