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W ith 55 100 new cases per year, breast cancer is
the most common cancer in women in Ger-

many (1). According to the age standardized rate
based on the world standard population (WASR),
80 cases of breast cancer occur per 100 000 women
(2). In the German state of Schleswig-Holstein, the
annual incidence of breast cancer is slightly above the
national average (absolute number 2468 women;
WASR 92/100 000), but is at the same level as the
incidence in Denmark, where an WASR of 89/100 000
has been described (3). In addition to almost complete
registration of breast cancer cases and a hetero-
geneous distribution of risk factors across Germany,
the higher incidence in Schleswig-Holstein is also
likely to be due to initiatives in the early detection of
breast cancer. A program for quality assured breast
cancer diagnostics (QuaMaDi) was implemented in a
sample region of 25% of the Schleswig-Holstein pop-
ulation in 2001, and since 2005 this program has
covered the entire state (4, 5). This program is one of
four pillars of the network "Betrifft Brust" ("Concern-
ing: Breast") which is aiming to optimize the early
detection of breast cancer. 

Since 2003, a population-based project has studied
the oncological care in Schleswig-Holstein (OVIS
study) in women with breast cancer (n=2366) (6). In
the context of this study, cancer patients were asked 
to record details of their medical care and quality of
life in a self-filled questionnaire. For a part cohort of
1141 women, the treating doctors have also been
consulted. 

Data from the OVIS study have enabled us to con-
duct evaluative health services research and follow
two fundamentally different intentions and questions.
On the one hand, medical care can be documented and
compared from patients' as well as the doctors'
perspectives. Are the data from patients and doctors
consistent? Can patients' responses relating to their
illness, diagnosis, and therapy be used as reliable data
sources? On the other hand, can the collected data be
compared with guidelines and/or data from the Bundes-
geschäftsstelle Qualitätssicherung gGmbh (BQS; the
federal office for quality assurance)? What is the situa-
tion with regard to medical care? Are there areas whe-
re care provision is insufficient? Is there a potential or
a need for optimization? 

SUMMARY
Introduction: It is unclear whether the care of breast
cancer patients complies with the German breast cancer
guideline and achieves the appropriate standard of care.
For this reason the guideline´s requirements were
compared with the empirically determined health care
provision in the German state of Schleswig-Holstein.

Methods: The OVIS-study is based on a postal questionnaire
survey of medical care in 1927 breast cancer patients
between 02/2003 to 02/2005. Statements such as 
„should be carried out“ and „mandatory procedure“ were
cross-referenced with specific reference ranges.

Results: Locally invasive tumors were rare (pT 3/4: 8%).
Preoperatively, 95% of patients received mammography,
78% breast ultrasound, 92% a chest x-ray, and 81% 
an abdominal ultrasound. 71% of all patients had breast
conserving treatment, of whom 96% had irradiation of the
remaining breast tissue. Axilla lymph node dissection was
reported for 91%, axillary irradiation for 36%, and a systemic
therapy for 95%.

Discussion: Local quality indicators comply in general with
the German guideline. The high rate of axillary irradiation
could be viewed as inadequate provision.
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It is known from the literature that the quality of
medical care varies between states and within states,
as well as between those administering treatment
(7–11). Guidelines are set out and implemented; the
objective is to achieve evidence based, appropriate,
and economical patient care across areas – indepen-
dently of individual persons or locations. This target
can be met only when guideline recommendations are
applied in clinical practice. Some studies have shown
that medical care improves as a result of setting out
and implementing guidelines (8, 9, 11, 12), whereas
others did not find optimized care as a result of guide-
lines alone (7, 9, 10). Since mid-2004, Germany has
had a national interdisciplinary S3 guideline for the
diagnosis, therapy, and aftercare of breast cancer in
women (13). The appendix to the guideline provides
reference ranges/areas for selected indicators,
whereas for other indicators the text uses phrases such
as "mandatory procedure" or "individual decision." To
level out the care situation, these phrases need to be
transformed into reference ranges. Subsequently, the
patient data collected in the OVIS study were used to
check whether diagnosis and therapy of breast cancer
in Schleswig-Holstein were performed according to
the guideline and independently of hospital and
treating physician. 

This article describes empirically collected care data
from women with breast cancer and compares these data
with the S3 guidelines. These data have thus far not been
available at the population level. 

Methods
The OVIS study
In Schleswig-Holstein, all doctors are legally obliged to
report patients with tumor disease to the state's cancer
registry. It is up to the patients to decide whether they
are in principle willing to participate in research studies.
Those patients who agree can be identified via the can-
cer registry if the need arises and can be contacted by the
study team (14). The participants in the OVIS study had
to meet the following criteria:

� A primary tumor diagnosis meeting ICD-10
diagnosis C50 criteria (Breast cancer)

� Age at diagnosis of 18 to <85 years
� Place of residence in Schleswig-Holstein at the

time of diagnosis
� Diagnosis made between January 2002 and June

2004
� Willingness in principle to participate in research

projects.
From February 2003, potential study participants were

contacted by letter and received information about the
study, and were asked to provide written consent and to
participate. Where necessary, a reminder was sent after 4
and 8 weeks. The study questionnaire (15,16) was used to
collect data on medical care (diagnosis, therapy, aftercare,
rehabilitation) and quality of life (EORTC QLQ-C30)
(17). The study protocol was approved by the ethics com-
mittee at Lübeck University. All patients gave written
consent. 

Transformation of study phrases into reference areas
Guidelines aim to provide appropriate, scientifically
founded, current, and economical diagnosis, therapy,
aftercare, and rehabilitation, while considering the indi-
vidual patient's disease stage (13). For female breast
cancer, a national interdisciplinary S3 guideline has
existed since 2004, which was valid until December
2007 (13). Beforehand, a draft S1 guideline and differ-
ent guidelines and evidence based recommendations
had been available in Germany since 2001. These
included, for example, "Evidence based recommenda-
tions for the primary treatment of breast cancers," "Evi-
dence based recommendations for the treatment of loco-
regionally recurrent breast cancers and breast cancer
with distant metastases" from the AGO-Organkommis-
sion Mamma (AGO, Arbeitsgemeinschaft Gynäkologi-
sche Onkologie – the working group for gynecological
oncology in the breast organ committee), "Principles of
modern radio-therapy (radio-oncology from the
Arbeitsgemeinschaft Radiologische Onkologie (ARO)
der Deutschen Krebsgesellschaft (the working group for
radio-oncology of the German cancer society), and
international guidelines such as "Management of breast
cancer in women" from the Scottish Intercollegiate
Guidelines Network. The available evidence was put
together in the national S3 guideline. 

The S3 guideline gives specific targets for some
quality indicators that in some cases should be achieved
in more than 95% of cases. For other areas, phrases such
as "mandatory procedure," "the treatment aims to,"
"should be carried out," and "complementary/additional
treatment if required," or "individual decision" were
chosen (table 1). As a first step it became necessary to
transform these phrases into suitable reference ranges.
For the phrase "mandatory procedure," it was assumed
that in an ideal scenario, 100% of patients should receive
this treatment. To do justice to individual circumstances
or individual patients' wishes, however, the phrase was
assigned a reference range of >95%. The phrases
"should be carried out" and "the treatment aims to" were
interpreted as follows: if possible, these treatments
should be given (in the ideal scenario, this means
>95%), but for these recommendations, more than for
the preceding ones, individual factors such as age,
general condition, size of breast, tumor size, and the
patients' wishes should be considered. The reference
rage is therefore wide, at 50 to 95%. X-radiography of
the thorax on two levels is indicated in every case, to
exclude lung metastases; but if the patient expresses a
wish or if current radiograms from another source are
available, this is not obligatory. The phrases "comple-
mentary/additional treatment if required" and "individual
decision" were interpreted as follows: these measures
are optional measures, which can be administered
because of medical particularities or because of patients'
wishes. The range is therefore <10%. 

Statistical analysis
It has been reported that women receive different medi-
cal care depending on their age (10, 18, 19). The OVIS
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cohort was therefore subdivided into four age groups:
(�50, >50 to 60, >60 to70, and >70 years of age).

The results are described using relative frequencies,
means, and standard deviations (SD). Differences
between the age groups with regard to quantitative
variables were tested for significance using the chi square
test (two sided). Twelve tests altogether were done and
the significance level was adjusted using the Bonferroni
method (probability of error 0.05/12=0.004). Confidence
intervals for observed rates were calculated using the
traditional Altman procedure (20).

Results
For the time period in question, 5248 breast cancer
patients were included in the cancer registry. These
women are the total study population. Of these, 2366
had agreed to be contacted vis-à-vis study partici-
pation (eligible patients). Of these, 1927 responded to
the initial letter. The participation rate was 81% with
regard to the eligible patients; relative to the total
study population it was 37%. A comparison of basic
characteristics shows that women with a more favor-
able tumor, node, metastasis (TNM) grade and women

with urban residences tended to be more likely to be
eligible and also participated more often (table 2).
Table 1 shows the rates based on patient data for the
basic diagnostic tests, staging, and therapy as listed in
the S3 guideline. Deviations from the reference ranges
were found for the indicators ultrasonography,
axillary surgery, and radiotherapy after axillary
dissection. 

The latter indicator depends on the cancer stage.
Radiotherapy was given to 26% of N0 patients (no
lymph nodes affected), 54% of N1 patients (1 to 3 lymph
nodes affected), and 63% of N2 patients (4 to 9 lymph
nodes) (<0.001). No relation to year of diagnosis or year
of therapy was found. 

With regard to preoperative diagnostic measures
and staging, differences between the age groups
reached significance (all p<0.001) with respect to the
frequency of breast ultrasonography, thoracic x-radi-
ography, skeletal scintigraphy, and abdominal ultra-
sonography. With regard to therapy, differences reach
significance (all p<0.001) between age groups with
respect to breast conserving therapy, radiotherapy of
the remaining breast tissue, axillary dissection, and

Found in S3 guideline: *1 statement 1; *2 statement 3; *3 statement 8; *4 appendix 7A4.2; *5 appendix 7 A6.2; 
*6 appendix 7 A4.6; *7 statement 27; *8 appendix 7 A7.

TABLE 1

Health care indicators, reported, and deducted reference values and observed rates in the OVIS study

Health care indicator Evidence based recommendations  Phrase or reported values Deducted Observed rate in
for primary treatment of breast cancer from S3 guideline reference value OVIS study in %
(organ committee working group, breast cancer (percent) (95% confidence
consensus 2001) (version 2004) interval)

Basic diagnostics*1

Mammography Recommended Mandatory procedure >95 94.8 [94; 96]

Ultrasonography Recommended Mandatory procedure >95 78.2 [76; 80]

Magnetic resonance imaging Insufficient data to warrant To be added if required <10 4.8 [4; 6]
general recommendation

Pretherapeutic staging*2

Abdominal ultrasonography Preoperative diagnostics include . . . Should be carried out 50–95 81.2 [79; 83]

Chest x-ray on two levels Preoperative diagnostics include . . . Should be carried out 50–95 92.2 [91; 93]

Skeletal scintigraphy If required Should be carried out 50–95 87.1 [86; 89]

Therapy

Breast conserving therapy All patients should be informed about (. . .) Aim (. . .) is*3 50–95 Total: 70.9
breast conserving therapy, list of indications In pT1 and pT2-Ca > 60%*4 [69; 73]

T1: 83.9 [82; 86]
T2: 62.7 [59; 66]

Radiotherapy after breast Postoperative radiotherapy of remaining > 95%*5 T3/4: 19.6 [14; 27]
conserving therapy breast tissue is (. . .) standard 96.3 [95; 97]

Axillary surgery Obligatory component of both operative > 95%*6 90.6 [89; 92]
methods (breast conserving therapy 
and mastectomy)

Axillary radiotherapy Radiotherapy of (. . .) axillary lymph drainage Individual decision*7 <10 35.8 [34; 38]
pathways is of slight importance (. . .) If 4 or 
(more lymph nodes are positive (. . .) 
principally recommended (. . .).

Systemic therapy Standard treatment > 90%*8 95.1 [94; 96]
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systemic therapy. Diagnostic and therapeutic procedures
were used more rarely with increasing age (figure). 

Discussion
Guidelines as an instrument of medical care should pro-
vide appropriate, scientifically founded, current, and
economical diagnostics, therapy, and rehabilitation,
while considering the disease stage. Guidelines should
be the basis for medical decision processes that materi-
ally affect medical actions. The supraordinate aim of the
cited S3 guidelines is the area-wide implementation of a
multidisciplinary, quality-assured, and cross-sectoral
therapy for breast cancer, to reduce mortality in, and
improve the quality of life of, women with breast cancer
in the medium and long term (13). 

In Schleswig-Holstein, attempts have been made for
several years in the areas of detection of and delivering
medical care for breast cancer. These have recently
been combined under the umbrella "Concerning:
Breast". This includes BreastLife, a training program
for breast self examination aimed especially at young
women. The program aims to raise awareness of the
topic of breast cancer and regular participation in early
detection screening programs. QuaMaDI is a second
project, which aims to achieve curative, quality assured
breast cancer diagnostics for women of all age groups.
The mammographies are administered according to
national and European guidelines, the mammograms
are analyzed by two independent reviewers, and the
diagnostic tests are conducted in reference centers (13,

21). The mammography screening consists of nation-
wide coverage, quality assured, radiography screening
of asymptomatic women aged 50-69 according to the
European Commission guideline (21). The disease
management program (DMP) breast cancer aims to
implement multidisciplinary, quality assured, and
cross sectoral therapy. In spite of these efforts it is thus
far unknown at the population level whether the diag-
nosis and therapy of breast cancer in Schleswig-
Holstein comply with the guidelines. 

The suitability of retrospective patients' self reported
data for the purposes of health services research was
shown in the context of the OVIS study by analyzing
reliability (15) and validity (16). The most important
result of our study is the fact that patients' self reported
data reflect their medical care accurately as long as they
are not asked for medical details (for example, the type
of chemotherapy regimen). Responses to questions
whether a woman has received chemotherapy or radio-
therapy to the breast tissue, for example, showed a high
degree of consistency between patients' reports and
doctors' reports. By comparing the care situation with a
valid standard a guideline in this case areas of routine
care can be classified as adequately provided, over-
provided, underprovided, or inappropriately provided
(22). Even if these classifications are rather general,
they represent an opportunity to evaluate care in a fun-
damental way that requires little effort. If patients' self
reported data from the OVIS study are compared with
the care situation as per the S3 guideline, it transpires

*1Inclusion criteria apply, reported by name or anonymously;
*2 Inclusion criteria apply, reported by name, corresponds to eligible patients,

SD; standard deviation.

TABLE 2

Characteristic data from different study cohorts

Study cohort at baseline*1 Potential participants*2 OVIS participants
(n = 5248) (n = 2366) (n = 1927)

Age at diagnosis in years 60.7 ± 12.1 59.6 ± 11.7 58.8 ± 11.3
(Mean ± SD)

Dwelling category 

City 47.7% 51.1% 51.4%
Country 51.9% 48.9% 48.6%

Tumor, node, metastasis T (tumor)

T1 48.5% 51.3% 54.6%
T2 34.4% 35.8% 35.4%
T3 4.8% 4.6% 4.8%
T4 6.9% 4.4% 3.6%

Unknown 5.4% 3.9% 1.4%

Tumor, node, metastasis N (regional lymph nodes)

N0 53.8% 58.8% 62.0%
N1 30.4% 30.5% 30.7%
N2 3.7% 3.5% 3.5%
N3 0.4% 0.1% –

Unknown 11.8% 7.0% 3.9%

Tumor, node, metastasis M (distant metastases)

M0/Unknown 95.2% 97.1% 97.5%
M1 4.8% 2.9% 2.5%
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that medical care is adequate with regard to basic
diagnostics and pretherapeutic staging. Only ultrasono-
graphy misses the guidance standard of >95%, reaching
78%. The proportion of women who received breast
conserving therapy is in the desirable range of >60%. It
would be desirable, however, for the axillary lymph
nodes to be operated on in more cases and for radio-
therapy after axillary dissection to be administered in
fewer cases. Especially the latter indicator may be
interpreted as a sign of inappropriate care provision –
whether the S3 guideline or the evidence based recom-
mendations of the AGO organ committee are consulted.
Since the recommendation for radiotherapy was taken
out of the S3 guideline, and an "individual decision" is
the applicable phrase used instead, this indicator will
require further monitoring.

Nagel et al, in a population-based study from eastern
Thuringia, which included cohorts from 1996 and
1997, showed that 46% of patients received breast con-
serving therapy. After breast conserving therapy, 91%
received adjuvant radiotherapy (23). These results may
possible be explained with the known phenomenon of a
temporal delay between the publication of an innova-
tion and its nation-wide coverage implementation. In

the case of equivalence of breast conserving therapy
plus radiotherapy of the remaining breast tissue and
mastectomy, with regard to recurrence free survival of
patients with breast cancer, Engel et al documented a
comparable development. Five years after the first
publication in 1981, the proportion of women who had
breast conserving treatment for breast cancer was 10%;
5 years later it had risen to 20%. Another 5 years later it
was 50% (22). The current BQS quality report (24)
gives a proportion of breast conserving therapy of 83%
for 2006, with a reference range of 60-80%, for breast
cancer patients at stage pT1 or pT2.  

In the context of the study reported in this article,
almost all care indicators are age dependent – fewer
treatments are administered the older the patient. The S3
guideline, however, says only in statement 43 that older
patients should not be excluded from systemic therapy
because of their age alone. Age dependency for breast
ultrasonography may seem plausible because the density
of the breast tissue decreases with increasing age and
therefore mammograms can be interpreted more easily.
However, with regard to pretherapeutic staging, it is not
easy to understand why in older women, no investigations
are made to exclude lung, liver, and skeletal metastases.

FIGURE Age dependence 
of preoperative
diagnostics, stag-
ing, and therapy;
*p=0.001, chi-square
test, comparison of
four age groups
with respect to pro-
cedures listed
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The literature provides reports of sinking adherence to
guidelines and a lower quality of care with increasing
age of patients (18, 19, 23, 25). 

A limitation of our study is the fact that we could not
capture the reasons behind the deviation from guide-
line recommendations. Deviations from guidelines as a
rule are caused by 3 factors: Lacking knowledge of the
guideline, subjective reasons that are due to doctors' or
patients' decisions, or structural causes. Further, unknown
reasons for the deviation from the standard will have to
be considered. Another possible limitation of our study
is the population-based participation rate of 40%,
which means that selection bias of the possible study
participants with regard to guideline compatible therapy
cannot be excluded. This effect, however, can be as-
sumed to be smaller than in studies in which patients
were not recruited in a population-based manner-for
example, where recruitment took place in a hospital.
The high participation rate of 81% of contacted patients
who were treated in a multitude of hospitals makes
possible selection bias and response bias with regard to
guideline compliance unlikely. Further, the invitation
letter did not make any mention of a comparison be-
tween the care situation and treatment guidelines. It is
not inconceivable, however, that the care given to study
participants and non-study participants may be sys-
tematically different, because of hospital data such as
the UICC stage (UICC, Union internationale contre le
cancer) and origin, differentiated by city and state.
Explorative multivariate analyses, however, have not
shown a relevant influence of these variables on guide-
line compliant care.

The strengths of the study include the large, popula-
tion-based, representative sample and the additional
interviews with doctors with regard to diagnostics,
therapy, and tumor data, in 1141 patients. When the data
from the doctors are included, the quality of care is
similar. The only exception is preoperative breast ultra-
sonography, which according to the doctors was given
to merely 54% of patients. 

Conclusion 
The current care situation for women with breast cancer
in Schleswig-Holstein can be assumed to be adequate.
The nation-wide coverage implementation of the S3
guideline seems to have been successful. But the indicator
"radiotherapy after axillary dissection" should be
checked; inappropriate care provision with regard to
this indicator cannot be excluded. Particular attention
should go to the care of older women, because almost all
diagnostic and therapeutic measures are reported more
rarely in older patients.
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