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Abstract
Purpose An increasing incidence of breast cancer can be observed worldwide. Since a delay of therapy can have a negative 
impact on prognosis, timely cancer care is an important quality indicator. By receiving treatment at a certified breast cancer 
center, the patient has the best chance of treatment in accordance with guidelines and the best prognosis. The identification 
of risk factors for a delay of therapy is of central importance and should be the basis for a continuous optimization of treat-
ment at breast cancer centers.
Methods This retrospective study included women with breast cancer (primary diagnosis, relapse, or secondary malignancy) 
at the University Hospital Würzburg in 2019 and 2020. Data were retrieved from patients’ records. Correlations and regres-
sion analyses were performed to detect potential risk factors for treatment delay.
Results Patients who received the histological confirmation of breast cancer at an external institution experienced a later 
therapy start than those patients who received the histological confirmation at the University Hospital Würzburg itself. (35.7 
vs. 32.2 days). The interval between histological confirmation and the first consultation at the University Hospital Würzburg 
correlated statistically significant with age, distress and distance to the hospital.
Conclusion Patients with an in-house diagnosis of breast cancer are treated more quickly than those whose diagnosis was con-
firmed in an external institution. We identified factors such as increased age, greater distance to the hospital as well as increased 
distress to prolong the time until start of oncological treatment. Intensified patient care should be offered to these subgroups.

Keywords Breast cancer · Delay of therapy · Prognosis · Quality of care

What does this study add to the clinical work 

In this study we identified risk factors for a pro-
longed time until start of oncological treatment. 
Delay of therapy can result in poorer prognosis. 
Thus, intensified patient care should be offered to 
patients with increased age, greater distance to the 
hospital as well as increased distress.

Introduction

Breast cancer is the most common malignancy in women 
and represents a high health burden for patients. Ferlay et al. 
estimate that 1.5 million women worldwide were affected 
in 2012 [1]. In Germany, approximately 40% of all women 
between the age of 35 and 59, with a new oncologic diagno-
sis, suffer from breast cancer [2]. In Europe, mammography 
screening was introduced in the 1980s [3]. Since then, there 
has been a considerable increase in incidence [4]. However, 
this varies greatly, depending on different clinical and geo-
graphical parameters [5]. The north and west of Europe 
show a higher incidence than the south and east [5]. Despite 
rising incidence rates worldwide, a decreasing mortality has 
been observed for several years [4]. The relative 5-year sur-
vival rate in Germany is currently about 87% [6].

 * Saskia-Laureen Herbert 
 Herbert_S1@ukw.de

1 Department of Obstetrics and Gynaecology, University 
Medical Centre Würzburg, Universitätsfrauenklinik 
Würzburg, Josef-Schneider-Straße 4, 97080 Würzburg, 
Germany

http://orcid.org/0000-0002-5810-9055
http://crossmark.crossref.org/dialog/?doi=10.1007/s00404-022-06666-2&domain=pdf


1098 Archives of Gynecology and Obstetrics (2023) 307:1097–1104

1 3

With rising incidence rates, adequate care of patients 
must be ensured throughout the country. This can be exam-
ined and compared using quality indicators such as safety, 
effectiveness, efficiency, patient focus, timeliness, and 
appropriateness [7]. In Germany, the regularly updated 
guideline aims to continuously optimize the quality of care 
and outcome of patients. In this regard, certified breast can-
cer centers offer the highest probability of guideline-adher-
ent therapy [8], which correlates with a significant improve-
ment of the chances of cure [9].

A quality indicator in the care of breast cancer is the 
timely onset of oncological care [10, 11]. Delay of sys-
temic therapy or primary surgical care is of great influ-
ence for prognosis [12–14]. Kupstas et al. demonstrated, 
that in breast cancer, delayed initiation of chemotherapy by 
120 days after diagnosis is associated with a worse outcome 
[10]. Risk factors for treatment delays are multifactorial. The 
National Quality Measures for Breast Cancer (NQMBC) 
examined the time between diagnosis by biopsy and initial 
surgical treatment of breast cancer. A median duration of 14 
working days was determined [7]. There are studies focusing 
on the relationship between prognosis and delay in therapy 
as well as the interval from diagnosis to initiation of therapy. 
However, the identification of risk factors for such a delay in 
therapy remain largely unexplored.

For this reason, the present retrospective study aims to 
identify factors which delayed the patients’ initial presenta-
tion to the breast cancer center or the initiation of therapy 
in women with newly diagnosed breast cancer (primary 
diagnosis/recurrence/second carcinoma). These findings 
can contribute to optimizing the quality of care for breast 
cancer patients.

Material and methods

Study design

The present retrospective study included patients with a 
diagnosis of breast cancer who were treated at the Univer-
sity Women's Hospital (UFK) Würzburg in 2019 and 2020. 
Inclusion criteria consisted of age over 18 years, female gen-
der, adjuvant situation, and evidence of invasiveness. All 
breast cancer patients with tumor relapse received as a stand-
ard procedure a histological confirmation of the metastasis 
in order to detect the discordance of hormone- and HER2-
recptors between the primary tumor and different distant 
metastases.

Primary diagnosis, recurrence or second carcinoma of the 
breast were included.

The positive confirmation of the ethics committee of the 
University of Würzburg is available (file no. 20200527 01).

Instruments

Sociodemographic and clinical data were retrieved from the 
patient's medical record. The date of the final histological 
findings was utilized to determine the time of in-house diag-
nosis at UFK itself or at an external institution.

The interval between initial diagnosis and initiation of ther-
apy or first presentation at the UFK was recorded in days. We 
selected the following parameters: date of final histological find-
ing and first presentation at the UFK as these time points were 
reliably and comparably documented in all patient records.

The Charlson Comorbidity Index (CCI) was used to 
assess morbidity and mortality caused by additional under-
lying diseases. The primary disease (in this case breast can-
cer) is not included. Depending on the CCI, different 1-year 
mortality rates resulted [15].

The stress level was determined using a distress thermom-
eter. This is a visual analog scale with values from 0 to 10 
which was given to the patients during their first inpatient 
stay at the UFK [16].

The patients’ primary residence documented in the medi-
cal record was used to calculate the distance (in kilometers) 
to the UFK. By using Google maps (Google, Silicon Val-
ley, USA), the shortest route was calculated. We could not 
exclude whether there was a temporary second residence for 
the duration of treatment.

Body mass index (BMI) was calculated as the division 
of body weight (in kilograms) by height (in meters) to the 
square.

Statistical analysis

Statistical analysis was performed using Microsoft Excel 2019 
(Microsoft, USA) and SPSS 28 (IBM, USA). The descriptive 
procedure includes the presentation of frequencies, means, 
median, and standard deviation (SD). Kolmogorov–Smirnov 
and Shapiro–Wilk test procedures were used to test the data for 
normal distribution. Mean comparison was performed using the 
Mann–Whitney U test. Pearson correlations as well as linear 
regression analyses were utilized to illustrate the correlations 
of possible factors influencing the start of therapy. Statistical 
significance was assumed at a p value of < 0.05.

Results

Sample description

This retrospective study included 340 UFK female patients 
with breast cancer. 275 (80.9%) of them presented after 
external histological confirmation (external group) and 65 
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patients (19.1%) had histological confirmation of the diag-
nosis at the UFK (internal group).

The mean age of the internal group was 58.06 years (SD 
16.25 years) and of the external group 60.06 years (SD 
13.07 years). Both groups had a mean of 1.7 children. The 
mean BMI was 26 for the internal group and 27 for the exter-
nal group. The CCI was 1.9 for both groups, corresponding to 
a 1-year mortality rate of 26%. The median probability for the 
presence of previous psychiatric illness was 0 for both groups. 
The Distress Scale score, measured by using the distress ther-
mometer, was 5.7 of 10 for the internal group and 6.2 of 10 
for the external group. At the median, the patients had a tumor 
stage of pT1. Regarding these clinical and sociodemographic 
characterizations, there were no statistically significant differ-
ences between the external and internal group.

With regard to the distance from the home address to 
the UFK, there was a statistically significant difference 
(p < 0.01): For the internal group, the median distance was 
50.1 km and for the external group it was 28.5 km (Table 1).

Time from diagnosis to the first visit and start 
of therapy

For the external group, a mean interval of 35.7 days from 
histological diagnosis to therapy initiation was observed. 
The internal group showed a significantly shorter interval of 
32.2 days (p-value < 0.03). The median interval from exter-
nal diagnosis to first presentation at the UFK is 15 days (SD 
11.2).

Factors with an impact on delayed first visit or start 
of therapy

Since analysis already showed a significant longer interval 
for the external group our main focus was identifying factors 

that could explain our findings. Therefore, we focused on 
the external group and performed further statistical analysis 
separately.

The following factors were examined as possible risk fac-
tors for delayed initial presentation or initiation of therapy 
within both groups: Age, number of children, tumor stage, 
primary therapy, BMI, CCI, previous psychiatric illness, 
distress, distance to UFK.

In the internal group there was no significant association 
between the named factors.

Within the external group there was a significant depend-
ence for the parametric correlation between the interval from 
initial diagnosis to start of therapy and age (p-value 0.05; 
r = 0.12).

The same was found for the factor distress (p-value 0.01; 
r = 0.16). Higher age as well as higher distress both correlate 
with a prolonged time to start of therapy.

A significant dependence for Pearson's parametric cor-
relation between the interval from initial diagnosis to ini-
tial presentation and age (p-value < 0.01; r = 0.19), distance 
(p-value = 0.04; r = 0.12) as well as CCI (p-value < 0.01; 
r = 0.18) could also be determined.

In the linear regression model for the time until the start 
of therapy with the factors age, distress and distance, a 
test quality of 0.037 (corrected R-squared) was received. 
For age and distress a significant positive effect could be 
found (p-value = 0.02 and p-value = 0.01). Age and distress 
appeared to correlate equally (beta = 0.15 and 0.17).

In the linear regression model for the time until first pres-
entation at the UFK with the factors age and distance, a 
test quality of 0.055 (corrected R-squared) was analyzed. 
A significant positive effect was found for age and distance 
(p-value < 0.01 and p = 0.02). Both factors proved to be 
almost equal (beta = 0.20 and 0.14).

Table 1  Patient characteristics

int internal, ext external
Statistical significance p<0.05
Distress measured from 0–10

N Mean Median SD p

int. ext. int. ext. int. ext. int. ext.

Time from diagnosis until treatment 65 275 32.23 35.7 29.00 32.00 32.00 17.10 0.026
Age 65 275 58.06 60.06 57.00 60.00 16.25 13.07 0.312
Number of children 56 257 1.70 1.74 2.00 2.00 1.09 1.08 0.692
Disease stage 65 275 1.54 1.55 1.00 1.00 0.87 0.75 0.639
BMI (kg/m2) 64 274 26.11 26.64 24.30 25.70 5.50 5.34 0.328
Charlson Comorbidity Index 65 275 1.86 1.89 2.00 2.00 1.78 1.54 0.604
Psychiatric comorbidity 65 275 0.11 0.18 0.00 0.00 0.39 0.31 0.772
Distress 51 248 5.72 6.24 5.00 6.00 2.11 2.36 0.144
Distance from home to UFK 65 275 82.77 38.40 50.10 28.50 210.71 56.42 <0.01
Time from diagnosis until 1st visit 275 16.27 15 11.17
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Discussion

The incidence of breast cancer is increasing worldwide. 
However, there are significant differences in age and geogra-
phy [17]. For the quality of patient care, a growing incidence 
represents a challenge for the healthcare system.

In order to maintain the quality of care and outcome of 
affected patients at a high level and to further improve it, the 
treatment of breast cancer in Germany is carried out accord-
ing to regularly updated guidelines. Studies have shown that 
guideline-adherent therapy, which is based on constantly 
improving scientific progress, significantly improves the 
chances of cure [9]. Scientific studies have been able to 
prove that treatment in certified breast cancer centers offers 
the best chance of guideline-compliant treatment and sur-
vival [8, 18, 19]. In Germany, approximately 80% of breast 
cancer patients are treated at one of more than 270 breast 
cancer centers distributed nationwide. A comprehensive set 
of regulations coordinates the personnel as well as structural 
and qualitative conditions of a breast cancer center, which 
are verified by regular, independent inspections [8, 18].

In order to also examine the influence of the affiliation of 
affected breast cancer patients with a certified breast cancer 
center, we investigated the effects of sociodemographic and 
structural factors on the initiation of therapy. This showed 
that patients, who received histological confirmation of 
the diagnosis outside of our certified breast center, experi-
enced a significantly later onset of therapy. The median time 
between histological diagnosis and first presentation at our 
breast center was 15 days. For this interval, both, the age of 
the patient and the distance to the UFK statistical showed 
statistically significant influence. The older the patient 
and the further the distance, the greater the time interval. 
Regarding the time interval between histologic diagnosis 
and therapy initiation, there is a significant correlation with 
the patient's age and distress at the time of hospital admis-
sion. The older the patient and the higher the stress level, the 
longer the time interval.

The “National Quality Measures for Breast Cancer” 
study describes that initial surgical care was found to take 
14 working days between needle biopsy and initial cancer 
surgery. According to this study, it took this time-period to 
obtain needle biopsy results, surgical consultation and sur-
gery scheduling [7]. In our analysis we observed, however, 
a mean interval of 35.7 days from histological diagnosis to 
therapy initiation for the external group and 32.2 days for 
the internal group.

The considerable time difference of 21 respectively 
18 days is multifactorial. First of all, Kaufman et al. calcu-
lated with working days whereas we included Saturday and 
Sunday for the time calculation [7]. Another important factor 
represents the time-period of the analysis. For our study we 

refer to the years 2019 and 2020, Kaufman et al. analysed 
a time interval between 2005 and 2007 [7]. During the last 
15 respectively 17 years therapy algorithm of breast cancer 
as well as diagnostic options have increased and individu-
alized considerably. In particular, cross-sectional imaging 
as computed tomography (CT) and magnetic resonance 
imaging (MRI) have been refined to an extent over the past 
15 years that the diagnostic process is lengthened. Moreo-
ver, the application of multigene assays like Oncotype DX® 
and neoadjuvant therapy strategies extend the time interval 
for the development of a customized, individualized therapy 
concept at the beginning of each treatment [7].

The UFK Würzburg is one of the 270 certified breast 
centers in Germany. An important criterion for these centers 
is the interdisciplinarity of experts in diagnostics, surgery, 
radiation and drug therapy. The treatment goal of this team 
was the development of a customized, individualized therapy 
concept at the beginning of each treatment. This results in 
a high quality of structure, process and outcome with close 
networking of the various departments involved in the ther-
apy process. By using patient managers and standardized, 
stringent diagnoses and therapy plans, internal processes 
in particular can be implemented in an optimized manner. 
Consequently, time loss can be reduced to a minimum. As 
described above, there still is a need for further optimiza-
tion concerning externally diagnosed patients. Expanding 
the appointment capacity and providing support in terms of 
mobility are possible options for improvement. Despite the 
pandemic, appointment scheduling for oncology patients at 
the UFK remained unchanged.

A delay in therapy can be divided according to its causes. 
It can derive from either the patient herself, or by the health-
care provider. For our study, the period between histological 
findings and therapy initiation was of particular interest, as 
this interval may reflect the quality of care. In addition, this 
period can be accurately timed by the presence of the date 
of the findings and the start of therapy.

Concerning the question of the significance of the delay 
in therapy on the further prognosis of breast cancer, Bleicher 
et al. were able to define periods within which a deterioration 
of the clinical outcome is not yet to be expected [20]. The 
interval between diagnosis and surgery should be less than 
90 days and the interval between diagnosis and chemotherapy 
should be less than 120 days. A delay of more than three 
months is associated with a worse prognosis [20–22]. Pri-
mary therapy initiation within the recommended time frame 
is shown for both groups in our study. Delays should also 
be avoided from a health economic perspective, as advanced 
disease is considered more costly in terms of care [23].

The incidence of breast cancer increases with age. While 
the estimated risk of developing breast cancer is 1/43 
between the ages of 50 to 59 years, the risk increases to 
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1/15 at ages > 70 years [24]. The median age of onset for 
breast cancer is approximately 64 years [6]. About 50% of 
patients are older than 65 years at diagnosis [25]. This age 
group accounts for more or less 60% of all breast cancer-
associated deaths [24, 26]. 20% of the population is esti-
mated to be older than 65 years by 2030 [27]. Increasing 
comorbidities are also recorded with advanced age [28, 
29]. Thus, the expansion of this age group is also medically 
significant. While triple negative breast cancer is the most 
common subgroup in the age of 50 to 59 years, luminal A 
tumors are mainly found in the age group of 60 to 69 and 
over 70 years [30]. The time interval between symptom per-
ception and physician consultation is often delayed in the 
patient group over 65 years of age [31, 32]. Hence, despite 
the less aggressive subtype, initial presentation is more fre-
quent with already advanced tumor disease [33]. Exfoliated 
breast cancer presents significantly more frequently in the 
over-75 years age group than in younger patients [34]. In 
this situation, the time factor becomes even more important 
with regard to the nursing care aspect and the assessment 
of operability. Therefore, it seems even more important to 
support this group of patients with a breast center based 
care as soon as possible. Reasons for a delayed consultation 
of older patients can be social and organizational. While 
younger patients can usually visit the breast center on their 
own, older patients often lack the necessary mobility. The 
median distance for the external group is only half of the 
distance of the internal group. The further the distance of the 
external group, the more delayed the first presentation. This 
correlation is also described in the literature. Dickens et al. 
were able to identify two factors negatively influencing the 
time to first presentation: a radius of more than 20 km to the 
health care center as well as an increased age [35]. From this 
point of view, a certain significance can be attributed to the 
factor of mobility. The support of elderly patients with spe-
cialized transport service could easily be improved. Patients 
could also be offered professional appointment coordination 
for prompt presentation at a breast center. Finally, however, 
it must be noted that little literature is available on the topic 

of care/connection of older patients and thus further studies 
are necessary.

Despite the urgency of oncological treatment, it must also 
be taken into account, that with increasing age, the extent 
of comorbidities also increases [36]. First, these comorbidi-
ties themselves may have an impact on the prognosis of the 
patient [15]. Second, this may also lead to a limitation of 
therapeutic options. Since comorbidities are independent 
risk factors for survival, it remains unclear to what extent 
mortality may be influenced.

Another risk factor we identified is the patient's stress 
level as measured by the distress thermometer. Based on a 
defined cut-off value of 5 of 10 in the distress thermometer, 
a sensitivity of 84% and a specificity of 47% is shown for 
detecting anxiety and/ or depression [37]. The median cut-
off was reached in both the internal and the external group. 
Jassem et al. showed that anxiety is a risk factor for treat-
ment delay [23]. Nevertheless, other studies could attribute 
less importance to the anxiety factor [31, 38]. However, 
because the stress level in our study was collected at the 
time of the first inpatient stay, it remains unclear how high 
the stress was when the histologic diagnosis was received. 
This fact represents a limitation of this study.

Overall, it must be noted that the adjusted R2 for all fac-
tors identified must be considered rather low. This may be 
due to the risk factors themselves basing on a multifactorial 
relationship (Tables 2, 3 and 4).

Another major limitation of this analysis is the mono-
centric character and the focus on the actual medical care 
situation in Germany. Current realities in the healthcare field 
vary heavily, depending on the national health care system. 
It would be very informative to expand this analysis to an 
international level.

In this retrospective analysis, we were able to show that 
older patients with a greater local distance to the oncology 
center, as well as patients with a high psychological burden, 
are affected by delays in the course of therapy.

With regard to the quality of care, the time interval from 
diagnosis to the start of therapy plays an important role, 
especially for these groups of patients. In order to further 
optimize the quality of care for breast cancer patients, 

Table 2  Regression model results (Adjusted R-squared = .037) with 
regression coefficients B indicating 95% confidence interval (95% 
CI), standardized regression coefficients beta and p value p 

B [95%-CI] Beta p

Constant 17,89 (6,57; 29,22) 0.002
Age 0,18 (0,03; 0,33) 0.15 0.023
Distress 1,14 (0,30; 1,98) 0.17 0.008
Distance 0,02 (− 0,01; 0,05) 0.07 0.253
R^2 0.049
Adjusted R^2 0.037

Table 3  Regression model results (Adjusted R-squared = .055) with 
regression coefficients B indicating 95% confidence interval (95% 
CI), standardized regression coefficients beta and p-value p 

B [95%-CI] Beta p

Constant 4,88 ( – 1,37; 11,12) 0.126
Age 0,17 (0,07; 0,27) 0.20 < 0.001
Distance 0,03 (0,01; 0,05) 0.14 0.019
R^2 0.235
Adjusted R^2 0.055
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special attention should be paid to these identified patient 
groups. The affiliation with certified breast cancer centers 
appears to be a promising step to optimize the stringency of 
the therapy algorithm.
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