
Abstract
!

Aim: International studies have shown that the
performance of a direct (or immediate) recon-
struction (DR) after mastectomy is associated
with patient (e.g., socio-economic status, insur-
ance status, age) and hospital (number of cases,
teaching status) characteristics. The present ar-
ticle addresses the question if such relationships
also exist in Germany.
Material and Methods: The results of a nation-
wide questionnaire to the patients of certified
breast cancer centres were coupled with the clin-
ical features of the patients and the characteris-
tics of the hospital. Predictors for receiving a DR
(vs. delayed or no reconstruction) were estimated
by means of a logistic multilevel model for a sam-
ple of 1165 patients from 105 certified locations.
Results: Substantial differences between the
treating hospitals were found (intraclass correla-
tion coefficient null model: 0.195) which can in
part be explained by the total model (total model:
0.169). Patients with the following features are
more likely to receive a DR: younger age, private
health insurance, secondary school leaving certif-
icate (vs. primary school leaving certificate), low-
er stage and acquisition of more information
about reconstruction. ASA and partnership status
are not statistically significantly related with DR.
DR is more likely to be performed in hospitals
with higher caseload of patients with primary
breast cancer. Teaching status, operations per sur-
geon and urbanity of the location are not related
to receiving a DR.
Conclusions: Non-clinical features of the patients
and the primary case number are associated with
the performance of a DR, this poses questions
concerning reasons and the equality of health
care.

Zusammenfassung
!

Ziel: Internationale Studien zeigen, dass die
Durchführung einer direkten Rekonstruktion
(DR) nach Mastektomie mit Patientinnen- (z.B.
sozioökonomischer Status, Versicherungsstatus,
Alter) und Krankenhausmerkmalen (Fallzahl,
Lehrstatus) assoziiert ist. Diese Arbeit untersucht,
ob sich derartige Zusammenhänge auch für
Deutschland zeigen lassen.
Material und Methode: Ergebnisse einer bundes-
weiten Patientinnenbefragung in zertifizierten
Brustkrebszentren werden mit klinischen Merk-
malen der Patientinnen und Merkmalen der
Krankenhäuser verknüpft. Prädiktoren des Er-
halts einer DR (vs. spätere/keine Rekonstruktion)
werden mittels logistischer Mehrebenenmodelle
für eine Stichprobe von 1165 Patientinnen aus
105 zertifizierten Standorten geschätzt.
Ergebnisse: Es zeigen sich erhebliche Unterschie-
de zwischen den behandelnden Krankenhäusern
(Intraklassenkorrelationskoeffizient Nullmodell:
0,195), die teilweise durch das Gesamtmodell er-
klärt werden können (Gesamtmodell: 0,169). Pa-
tientinnen mit folgenden Merkmalen erhalten
wahrscheinlicher eine DR: geringeres Alter, pri-
vate Krankenversicherung, Realschulabschluss
(vs. Haupt-/Volksschulabschluss), niedrigeres Sta-
dium und Erhalt von mehr Informationen über
Rekonstruktion. ASA und Kohabitationsstatus
sind nicht statistisch signifikant mit DR assoziiert.
DR wird mit steigender Primärfallzahl pro Kran-
kenhaus wahrscheinlicher durchgeführt. Lehrsta-
tus, Operationen pro Operateur und Urbanität des
Standorts hängen nicht mit dem Erhalt einer DR
zusammen.
Schlussfolgerung: Nichtklinische Merkmale der
Patientinnen und die Primärfallzahl sind mit der
Durchführung einer DR assoziiert, was Fragen
nach den Ursachen und der Versorgungsgerech-
tigkeit aufwirft.
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Introduction
!

About one third of the estimated 72000 women diagnosed in
Germany for the first time with breast cancer each year [1,2]
undergo amastectomywhichmay be followed by a direct (imme-
diate) reconstruction (DR) to restore the body image. The deci-
sion for a direct or a delayed reconstruction is in principle depen-
dent on the patientʼs situation [3]. Studies point to positive emo-
tional effects of the DR for the patient, however as yet there are
no (randomised) trials [4–6]. Begum et al. in a qualitative study
identified, among others, misgivings regarding body image and
the burden of only a single operation as the expressed reason for
a DR from the patientʼs side [7]. Among others, a delayed onset of
postoperative therapy may be a reason against DR [8–13]. In the
case of a planned radiotherapy subsequent to the mastectomy,
for example, a later reconstruction with autologous tissue may
be undertaken. The proportion of patients receiving a DR is in-
creasing, this is especially evident in USA and Canada [9,14].
According to the German S3 guidelines, all patients should be in-
formed about the possibilities for a primary or secondary recon-
struction [3]. The requirements for certification by the German
Cancer Society (Deutsche Krebsgesellschaft [DKG]) and the Ger-
man Society for Senology (Deutsche Gesellschaft für Senologie
[DGS]) call for comprehensive counselling of the patients by the
treating centres [15]. This is based on studies that confirm for
those patients who actively decide for a secondary reconstruc-
tion there is often a rather unclarified patient situation which
can be recognised in the decision-making background. This is
possibly also accompanied by anxiety which then leads to the de-
cision against a direct reconstruction [16]. As demonstrated by
Fernandez-Delgado et al. [4] in a study on satisfaction with and
the mental consequences of a direct reconstruction, many wom-
en who have experienced other treatments would retrospec-
tively have preferred the direct reconstruction (87.27% of those
who underwent later reconstruction). The S3 guidelines recom-
mend that without exception the patient should be informed
about all advantages and disadvantages with regard to recon-
struction options and that the patientʼs subsequent decision as
well as the actually performed reconstruction be documented.
There is no target value for the number of reconstructions or re-
quirements with regard to the time point of the reconstruction
[2,15].
Foreign studies have reported that the decision for or against a
DR is not only related to clinical factors but also to other charac-
teristics of the patient and that there are, in part, large differ-
ences between the treating institutions. Thus, a British study
came to the conclusion that the performance of a DR varies con-
siderably between hospitals and that the operation is more fre-
quent among white women and women from more affluent dis-
tricts [17]. Data from the USA reveal, among others, a higher rate
of DR for younger or privately insured women, those from urban
residential areas and from residential areas with higher average
household incomes or higher average levels of education as well
as patients who are treated in teaching hospitals [18–20]. In Aus-
tralia, besides the clinical features, among others a higher social
status, a private health insurance and surgeons with a higher
number of cases are predictors for receiving a DR [21].
Finally, an investigation in the USA presented by Hershman et al.
in 2012 demonstrated associations between the performance of a
DR and the hospital and patient characteristics. Accordingly, in a
multivariate model, Afro-American, older, or married women,
women living in rural districts and women more affected by co-
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morbidities underwent a DR less frequently. Privately and Medi-
care insured women (as opposed to self-payers) received a DR
more often as did patients in hospitals with a higher yearly num-
ber ofmastectomies and higher number of mastectomies per sur-
geon and those treated in hospitals with a larger number of beds
[22].
In spite of the high academic interest in this topic, as yet no such
studies have been carried out in Germany. Our contribution sup-
plements the predictors considered in the study of Hershman et
al. with information regarding reconstruction and self-help
groups, contact to self-help groups and further patient character-
istics (ASA, education, grading, uni-/bilateral findings). With the
help of survey data from certified breast cancer centres, we have
investigated which factors are associated with the performance
of DR in Germany.
Materials and Methods
!

Data acquisition
The data evaluated in this study originated from a patient ques-
tionnaire coupled with a survey of centres regarding structural
and procedural characteristics (so-called “key informant survey”)
(l" Fig. 1). The surveys and the data protection concept were ap-
proved by the Ethics Commission of the medical faculty of Co-
logne University. The data were supplemented by population fig-
ures of the towns or cities in which the participating hospitals
were located [23].

Patient survey
The patient data used in this contribution were collected be-
tween March and November 2010 by means of a questionnaire
sent by post to women who had previously been inpatients in
breast cancer centres certified according to the criteria of DKG
and DGS [24]. During the acquisition period the agreement dec-
larations of all their patients who had previously been informed
about the survey (inclusion criteria: operation during the hospi-
tal stay, primary malignant finding, ICD code of the confirmed di-
agnosis C50.x or D05.x) together with the clinical characteristics
of the respective patients were submitted weekly to the institu-
tion performing the survey. The survey was oriented on the Total
Design Method according to Dillman [25] with two written re-
minders. We used the Cologne Patient Questionnaire for Breast
Cancer (CPQ‑BC), which assesses key dimensions of inpatient
care and has been in use in a practically identical version since
2006, also in centres certified according to the requirements of
the province North Rhine-Westphalia [26].

Key informant survey
The key informant survey, from which information on the hospi-
tal characteristics originate was also performed in the breast can-
cer centres certified according to the criteria of DKG and DGS
[27]. The aim of the survey performed in 2011 was to investigate,
beside the already acquired patient perspectives, also perspec-
tives of the health-care supplier and thus to enable comparisons
to be made of the structures and processes in the breast cancer
centres. The questionnaire contains items on the implementation
status of the centre concept as well as structural characteristics of
the hospital. They are mostly factual questions. The person in the
breast centre to whom the questionnaire was addressed (mostly
the coordinator or head of the centre) was requested to consult
his/her colleagues if he/she was unable to answer individual
ampf J et al. Influence of Patient… Geburtsh Frauenheilk 2014; 74: 1128–1136



Data from certified breast cancer centres

Sociodemography Severity of illness
and therapy

Information about
reconstruction

Level 1 Level 2

Information about
self-help

Patient survey
and clinical data

(n= 1187)

Key informant
survey (n= 107

hospitals)

Contact with self-help

Hospital structures
and processes

Urbanity

Fig. 1 Data sources.
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questions. This voluntary survey was also performed following
the Total Design Method according to Dillman (1978).

Variables
All variables used in the analysis were categorised when they
were not already available as categorical variables. The data on
the dependent variable “direct reconstruction” (yes/no) were ob-
tained from the answers on the type of operation in the clinical
characteristics of the patient. The age of the patient was consid-
ered as a continuous variable for the bivariate analysis and was
categorised into six classes (18–39, 40–49, 50–59, 60–69, 70–79
and over 80 years) for the regression model. The data on health
insurance were summarised into three groups (statutory insur-
ance, private insurance, and statutory insurance with additional
private insurance). The variable cohabitation status has two re-
sponse traits (living together with spouse or partner: yes, no).
The highest school leaving certificate was represented with four
categories (no leaving certificate, junior school certificate, sec-
ondary school certificate, technical college/high school certifi-
cate). From the data on tumour size, lymph node attack and me-
tastases (TNM classification) taken from the patientʼs clinical
findings, the staging according to UICC [28] was deduced with
five categories (stage 0 to IV). The grading (I, II, III) taken from
the clinical findings was treated in unchanged form as a categori-
cal variable. The five categories of the ASA classification [29] to
assess the general physical condition were summarized into
three categories (1, 2, 3–5) for the regression model, but not for
the bivariate analysis. The information on the afflicted breast
was recoded into one variable with two categories (both sides,
only one side affected). To check the relationship of the informa-
tion about the reconstruction with the dependent variables, the
following items were used: “to what extent did the physician in
the hospital give you information about the following topics: on
removal of the breast (mastectomy); about possibilities for re-
construction of the breast”. The five answer categories in the
questionnaire ranged from “no information” to “very much infor-
mation”. Information about self-help groups and contact to self-
help groups were recorded as variables on the basis of the follow-
ing questions in the patient questionnaire: “Did anyone in the
hospital inform you about self-help groups?”; “Did you during
Hartrampf J et al. Influence of Patient… Geburtsh Frauenheilk 2014; 74: 1128–113
your hospital stay come into contact with self-help groups?” (re-
sponse format: yes, no).
From the key informant survey, details about the hospital charac-
teristics were retrieved. The teaching status of the hospital was
represented with a dichotomous variable (yes, no). The number
of operations of primary cases per year was categorised into four
groups (up to 100, 101–200, 201–300, more than 300). The ratio
of the number of main surgeons and the number of operations on
primary breast cancers formed the basis for the variable opera-
tions per surgeon which encompassed the averaged experience
of the surgeons at those locations. The determined ratio of the
hospitals were categorised into “less than 50”, “50 to 99” and
“100 or more” operations per year. To determine the urbanity of
the hospital location, the numbers of residents in the communi-
ties of the participating hospitals were acquired. The numbers
were taken from the municipal directories of the Federal Statisti-
cal Office on the basis of the 2011 census [22] and grouped into
four characteristics (small towns [< 20000 population {pop}],
medium-sized towns/cities [20000 to 100000 pop], large cities
[> 100000 to 1000000 pop] and million people cities
[> 1000000 pop]).

Statistical analysis
To analyse the relationships between the variables, a bivariate
correlation analysis was undertaken as the first step. Variables
that did not reveal any significant relationships with DR were ex-
cluded from further analyses. As prerequisite for the regression
analysis the remaining variables were subjected to a multicolin-
earity test by a variance inflation factor (VIF) in order to exclude
multicollinearity.
In a second step logistic multilevel models with DR as dependent
variable were estimated. Themultilevel analysis is an appropriate
analytical method for the present hierarchical data structure (pa-
tients belonging to different hospitals). We used the full maxi-
mum likelihood estimation procedure. The maximum likelihood
method (ML) is one of the most frequently used methods in mul-
tilevel analyses and, especially for large samples, is robust against
minor violations of the prerequisites [30].
At first a null model was calculated in which, apart from the de-
pendent variable, no other factors were included. From the var-
iance component determined in this model the intraclass correla-
6
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tion coefficient (ICC) can be calculated with the help of the for-
mula proposed by Snijders and Bosker for hierarchical logistic re-
gression models [31]. In a first model the independent variables
at the patient level (level 1) were included and in a second model
the independent variables at the hospital level (level 2) were
added. All variables were taken uncentred into the model. Sub-
sequently, as a measure of variance explanation, R2

2 was calcu-
lated on the basis of the ICC of model 2. The larger R2

2 is, the more
can the variance in the dependent variable be explained by the
model.
No imputations were undertaken for missing values. Cases with
missing values in the dependent variables were excluded from
the analyses. In order to avoid listwise deletion in the regression
models, the models included dummy variables for missing val-
ues, for the sake of parsimonity these are not represented in the
results. The descriptive and bivariate analyses were done with
the help of the statistical software IBM SPSS Version 22. Calcula-
tions on the multilevel analysis were done with HLM 6.05.
Results
!

Sample
160 of the 251 of at that time certified operation locations (from
128 of 195 certified breast cancer centres) participated in the pa-
tient questionnaire. The locations that did not participate did not
differ from the participating ones with regard to ownership,
teaching status and case numbers [32]. 1128 of 9354 patients en-
rolled by the hospitals (12%) refused to participate. 7301 of the
8226 patients who agreed to participate and to whom the ques-
tionnaire was sent by post returned the completed questionnaire
(88.76%) [24]. 111 of 160 locations participating in the patient
Table 1 Distribution of sociodemographic characteristics of the patients and the

Characteristic Number P

in

Age
" 18–29 years 14
" 30–39 years 52
" 40–49 years 201 1
" 50–59 years 253 2
" 60–69 years 286 2
" 70–79 years 268 2
" 80 andmore years 99
" missing 14

Insurance status
" only statutory health insurance 973 8
" statutory health insurance with additional

private insurance
101

" private health insurance 89
" missing 24

Partner/spouse
" yes 788 6
" no 381 3
" missing 18

School education
" no leaving certificate 32
" junior school leaving certificate 518 4
" secondary school leaving certificate 335 2
" technical college/high school leaving certificate 244 2
" missing 58

Total 1187

Hartr
survey also took part in the key informant survey (69.4%). In this
survey again there were no significant differences between the
participating and the non-participating hospitals with regard to
ownership, size and teaching status [32]. 5024 patients who par-
ticipated in the survey were treated in these 111 hospitals. 1219
of the 5024 (24.3%) underwent a mastectomy. The 19 male pa-
tients were excluded as alsowere 13 questionnaireswithmissing
information as to gender. The remaining 1187 were treated at a
total of 107 surgical locations and served as the sample for the
subsequent analyses.

Descriptive results – differences
in patient characteristics
Of the 1187 patients who underwent mastectomies, 249 received
a DR (21.0%). l" Table 1 to 3 show the frequency distributions of
patient characteristics for all the mastectomy patients and sepa-
rately for those who underwent a DR. l" Table 4 shows the fre-
quency distributions for the hospital characteristics of all 107
participating surgical locations.
55.6% of all mastectomy patients were 60 or more years old, in
the bivariate analysis the rate of patients undergoing direct re-
construction declines with increasing age. Among those with pri-
vate insurance, 31.5% underwent a DR, for those with statutory
insurance only, the corresponding rate was 19.5%. In bivariate
analysis the DR rate for patients living alone was 15.2%, for those
living with a partner it was 24.1%. Among patients with second-
ary school leaving certificates and those with high school leaving
certificates, the DR rate was almost three times higher than those
for patients with junior school or no leaving certificates. In bi-
variate analysis the DR rate decreased with increasing stage and
was highest with 29.6% for patients with ASA 1.
rates of direct reconstruction.

roportion

sample (%)

Number of direct

reconstructions

Rate of direct

reconstructions (%)

1.2 7 50.0

4.4 23 44.2

7.1 78 38.8

1.6 71 28.1

4.4 49 17.1

2.8 17 6.3

8.4 1 1.0

3.7 190 19.5

8.7 29 28.7

7.7 28 31.5

7.4 190 24.1

2.6 58 15.2

2.8 4 12.5

5.9 61 11.8

9.7 97 29.0

1.6 76 31.1

249 21.0

ampf J et al. Influence of Patient… Geburtsh Frauenheilk 2014; 74: 1128–1136



Table 2 Distribution of patient characteristics regarding findings and severity of disease as well as rates of direct reconstruction.

Characteristic Number Proportion

in the sample (%)

Number of direct

reconstructions

Rate of direct

reconstructions (%)

Stage (UICC)
" 0 96 9.3 37 38.5
" I 224 21.7 80 35.7
" II 385 37.3 69 17.9
" III 253 24.5 30 11.9
" IV 74 7.2 5 6.8
" missing 155

Grading
" G1 97 8.7 23 23.7
" G2 644 57.7 126 19.6
" G3 375 33.6 79 21.1
" missing 71

ASA classification
" 1: normal, healthy patient 433 37.0 128 29.6
" 2: minor general illness 544 46.5 103 18.9
" 3: severe general illness 191 16.3 11 5.8
" 4: life-threatening general illness 2 0.2 0 0.0
" 5: moribund patient 1 0.1 0 0.0
" missing 16

Bilaterally affected breast
" yes 51 4.3 9 17.6
" no 1134 95.7 239 21.1
" missing 2

Table 3 Distribution of patient characteristics regarding information about reconstruction as well as information on and contact with self-help groups and rates
of direct reconstruction.

Characteristic Number Proportion

in the sample (%)

Number of direct

reconstructions

Rate of direct

reconstructions (%)

Information about reconstruction
" no information 92 10.0 3 3.3
" very little information 64 6.9 6 9.4
" little information 133 14.4 30 22.6
" much information 192 20.8 54 28.1
" very much information 442 47.9 131 29.6
" missing 264

Information about self-help groups
" yes 580 59.0 136 23.4
" no 403 41.0 80 19.9
" missing 204

Contact with self-help groups
" yes 82 8.7 15 18.3
" no 857 91.3 179 20.9
" missing 248
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The DR rate was higher for those patients who reported to have
received more information than among those who reported to
have received little or no information. 59% of all mastectomy pa-
tients received information about self-help groups. For 8.7% of
the patients contact to a self-help group was realised during the
hospital stay. The reconstruction rate of thosewho had contact to
self-help groups was 18.3%, and thus somewhat lower in bivari-
ate analysis than that for those who had no contact.

Descriptive results – differences
in hospital characteristics
Of the 107 hospitals 85% were teaching hospitals. In most of the
hospitals between 101 and 200 primary cases were operated
each year, 13 hospitals treated less than 100 cases per year. The
number of operations per senior surgeon per year was between
Hartrampf J et al. Influence of Patient… Geburtsh Frauenheilk 2014; 74: 1128–113
50 and 99 in two thirds of the hospitals, in 25 hospitals it was less
than 50 operations per surgeon and in 10 hospitals it was 100 or
more. The largemajority of the hospitals were located in towns or
cities with populations of 20000 to 100000 residents, 42 hospi-
tals are in large city locations, 9 in small towns and 7 in Ger-
manyʼs million people cities.

Correlations with patient characteristics
l" Table 5 shows the relationships between the independent var-
iables at the patient level and the dependent variables. For young
age, statutory health insurancewith additional private insurance,
private health insurance (each in comparison with statutory
health insurance), living in a partnership, higher educational lev-
el and receiving more information about breast reconstruction,
significantly positive relationships with receiving a DR were
6



Table 4 Hospital characteristics: structures, processes and urbanity.

Nature of the characteristic Number

(n = 107)

Valid (%)

Teaching hospital
" yes 91 85.0
" no 16 15.0
" missing 0

Operations per year
" up to 100 13 12.4
" 101–200 50 47.6
" 201–300 30 28.6
" 301–400 7 6.7
" 400 andmore 5 4.8
" missing 2

Surgeon case numbers (operations per year)
" less than 50 25 23.8
" 50–99 70 66.7
" 100 andmore 10 9.5
" missing 2

Urbanity of hospital location (population)
" small town (< 20000) 9 8.4
" medium-sized town/city

(20000–100000)
49 45.8

" large city (< 100000–1000000) 42 39.3
" million people city (> 1000000) 7 6.5
" missing 0

Table 5 Correlations between patient characteristics and undergoing direct
reconstruction.

Variables Performance of a

direct reconstruction

correlation (significance)

Age 0.341** (0.000)

Insurance status
" only statutory health insurance − 0.076** (0.009)
" statutory health insurance +

additional private insurance
0.058* (0.046)

" private health insurance 0.073* (0.020)
" missing − 0.045 (0.124)

(Marital) partnership 0.102** (0.000)

School education 0.212** (0.000)

Stage (UICC) − 0.251** (0.000)

Grading 0.000 (0.992)

ASA classification − 0.201** (0.000)

Bilaterally affected breast − 0.017 (0.556)

Information about reconstruction 0.172** (0.000)

Information about self-help groups 0.043 (0.180)

Contact to self-help groups − 0.018 (0.579)

significant at * level 0.05, ** level 0.01
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found. Higher stages and higher ASA classifications had signifi-
cant negative correlations with DR. It is seen that obtaining infor-
mation about self-help groups and contact to self-help groups are
not significantly associated with DR. Thus, these variables were
excluded from the further analyses. The same is true for the vari-
able uni- or bilateral findings. Correlation analyses of the remain-
ing independent variables among each other did not reveal any
relationships that could be considered as critically high (> 0.6)
(data not shown). Also the VIF values did not provide any indica-
tion for multicollinearity.

Results of the multilevel analysis –
differences between the hospitals
Due to the absence of data about case numbers, two hospitals
were excluded from the further analysis so that in total 1165 pa-
tients from 105 hospitals were taken into consideration in the
multilevel analysis. l" Table 6 shows the results of the logistic
multilevel analysis. In the null model the ICC amounted to 0.19.
A relatively large portion of the variance in the dependent vari-
ables can thus be attributed to differences between the hospitals.
In model 1 statistically significant relationships with DR are seen
for young age, private insurance status (compared to statutory in-
surance), secondary school leaving certificate (compared to jun-
ior school leaving certificate), lower stage and more information
about reconstruction. This was not the case with regard to living
with a partner and the general health condition (ASA).
Hospital characteristics are included in model 2 in order to deter-
mine possible relationships between the hospital characteristics
with receiving a DR concomitantly to relationships at the patient
level. All significant relationships in model 1 were also found in
model 2. Among the newly included variables a significant result
is seen for the two categories concerning the number of operated
breast cancer patients in the hospital. For patients in hospitals
with over 200 up to 300 operations per year there is an approxi-
mately two-fold higher chance to receive a DR in comparison to
Hartr
the reference group (101–200 operations). For patients in hospi-
tals with more than 300 operations the probability is substan-
tially higher. There are no significant relationships for teaching
status of the hospital, the surgeonʼs yearly case numbers and the
urbanity of the hospitalʼs location. The degree of variance expla-
nation by the factors included in model 2 (R2

2) amounted to 0.131.
Discussion
!

A direct reconstruction after a mastectomy is significantly more
frequently undertaken in Germany for women with a first diag-
nosis of breast cancer for younger, privately insured and less se-
verely ill patients (lower stage). In addition, patients with sec-
ondary school leaving certificates receive a DR significantly more
often than those with junior school leaving certificates. This is
not statistically significant for patients with high school leaving
certificates compared to those with junior school leaving certifi-
cates. These results essentially agree with those of the study by
Hershman and colleagues [22] as well as those of older studies
from the USA on DR and should be viewed against the back-
ground of other studies in which the performance of a recon-
struction after mastectomy was associated not only with severity
of disease and age [8,33–37], but also, for example, with educa-
tion [8,38] and insurance status [35,36] and thus is socially un-
equally distributed. Comparisons between different countries,
however, are of limited use due to differences in the insurance
and education systems. No relationships were found in themulti-
variable model for cohabitation status and ASA classification. An
explanation of the age effect could be that older patients, as as-
sumed by Roder et al. (2013), are more willing to accept a change
of their body image. However, Sisco et al. (2012) observed over
the course of time a decreasing relationship with age which is
suggestive of an increasing relevance of body image also in ad-
vanced age. The relationships with insurance status, education
and income point to a differentiated utilisation due to social sta-
tus and pose the questions about the equality of health care and a
universalistic treatment [39] by health-care providers. Similar
ampf J et al. Influence of Patient… Geburtsh Frauenheilk 2014; 74: 1128–1136



Table 6 Results of the multilevel analysis – relationships between the probability for receiving a direct reconstruction and the characteristic at the patient and
hospital levels.

Model 1

OR (95% CI)

Model 2

OR (95% CI)

Intercept 0.16 (0.09; 0.29) 0.12 (0.05; 0.30)

Patient level (n = 1165)

Age (ref.: 60–69 years)
" 18–39 years 4.36 (2.09; 9.09) 4.45 (2.12; 9.32)
" 40–49 years 1.07 (0.25; 4.51) 1.01 (0.24; 4.27)
" 50–59 years 1.95 (1.18; 3.24) 1.97 (1.18; 3.28)
" 70–79 years 0.39 (0.20; 0.78) 0.38 (0.19; 0.77)
" ≥ 80 years 0,07 (0,01; 0,57) 0,07 (0,01; 0,56)

Insurance status (ref.: statutory insurance only)
" statutory insurance + additional private insurance 1.01 (0.55; 1.87) 0.92 (0.49; 1.72)
" private health insurance 2,07 (1,07; 3,99) 1,97 (1,01; 3,81)

(Marital) partnership (ref.: yes)
" no 0.98 (0.65; 1.49) 0.96 (0.63; 1.46)

School education (ref.: junior school leaving certificate)
" no leaving certificate 0.97 (0.24; 3.91) 1.05 (0.26; 4.24)
" secondary school leaving certificate 1.58 (1.00; 2.48) 1.62 (1.02; 2.56)
" technical college/high school leaving certificate 1.39 (0.83; 2.35) 1.36 (0.81; 2.30)

stage (UICC) (ref.: stage II)
" 0 3.08 (1.68; 5.65) 3.07 (1.67 (5.65)
" I 2.25 (1.41; 3.59) 2.26 (1.41; 3.61)
" III 0.46 (0.26; 0.79) 0.45 (0.26; 0.78)
" IV 0.44 (0.15; 1.29) 0.42 (0.14; 1.23)

ASA classification (ref.: ASA 2)
" ASA 1 0.90 (0.59; 1.37) 0.86 (0.56; 1.31)
" ASA 3–5 0,55 (0,24; 1,26) 0.55 (0.24; 1.26)

Information about reconstruction (ref.: very much information)
" no information 0.18 (0.05; 0.62) 0.17 (0.05; 0.62)
" very little information 0.23 (0.09; 0.63) 0.23 (0.08; 0.64)
" little information 0.56 (0.32; 0.97) 0.56 (0.32; 0.98)
" much information 0.81 (0.51; 1.28) 0.82 (0.51; 1.30)

Hospital level (n = 105)

Teaching hospital (ref.: no) 0.93 (0.45; 1.93)

Operations per year (ref.: 101–200)
" up to 100 1.28 (0.49; 3.38)
" 201–300 2.09 (1.08; 4.04)
" more than 300 2.81 (1.04; 7.59)

Surgeonʼs case number (ref.: 50–99 OPs per year)
" less than 50 1.37 (0.65; 2.89)
" 100 andmore 0.44 (0.15; 1.29)

Hospital location according to urbanity (ref.: 20000–100000 pop)
" small town (< 20000) 0.47 (0.14; 1.64)
" large town/city (20000–100000) 1.05 (0.58; 1.88)
" million people city (< 1000000) 1.79 (0.62; 5.16)

ICC (null model 0.195) 0.201 0.169

R2
2 0.131

Statistically significant results are printed in bold type.
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relationships, by the way, can also be found in national health-
care systems, for example, the Canadian system [14].
However, caution is required in the interpretation. The observed
differences according to social status and age may be due to dif-
ferent preferences, also according to social status and age, for par-
ticipation in therapeutic decision making. Studies have shown
that better educated and younger patients wish to be involved
more in the therapeutic decision making [40,41], whichmay also
be attributed to their higher health literacy [42]. Thus, the youn-
ger patients and those with higher social status in our study
eventually rather make a claim for primary reconstruction be-
cause they are better informed, more strongly express their wish-
es and have a desire to be more involved. The performance of a
DR also depends on the preference of the patient for reconstruc-
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tion with autologous tissue or a reconstruction using a prosthe-
sis/expander: Whereas the latter operation is associated with a
shorter duration of operation and, with the exception of a
planned radiotherapy, can be done as a DR, reconstruction using
autologous tissue is a protracted process and is thus usually
undertaken as a secondary procedure. To date, to the best of our
knowledge, no studies have examined the relationships between
receiving a DR and the, from the patientʼs side, perceived amount
of information on reconstruction. In the present study the per-
formance of a DR is associatedwith the receipt of a larger amount
of information. This result is suggestive of the major importance
of the physician in the decision-making process [7], but cannot be
interpreted causally. In future, the relevance of individualised
therapy decisions and a corresponding counselling will increase
6
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further [43,44]. Against the background of documentation re-
quirements [45], in which ultimately the physician is also in-
volved, it should be examined to what extent resources can be
made available for this task. Studies could, by the way, also show
that practically all patients who decided for a DR were retrospec-
tively satisfied with their decision [46] and that especially the
younger patients felt the need for a further operation after mas-
tectomy to improve the cosmetic result [47]. In general, it must
be taken into consideration that patients may decide, even after
intensive counselling and for personal reasons, against a DR and
also a secondary reconstruction, this must of course be respected.
Among the hospital characteristics merely the number of opera-
tions performed annually was associated with the performance
of a DR: patients in hospitals where more than 200 primary cases
per year were operatedmore frequently underwent a DR in com-
parison to patients in hospitals where 101–200 patients were op-
erated annually. In analogy to the results of Hershman et al.
(2012) the treatment volume is thus positively related to the
probability of receiving a DR, whereby three other characteristics
were also examined, namely the total number of beds in the hos-
pital, the number of mastectomies per surgeon and the number
of mastectomies per hospital. Relationships with the other exam-
ined characteristics and, in part, characteristics for the perform-
ance of DR reported in the literature such as teaching status [18,
22,35–37], operations per surgeon [22] and urbanity [18,19,22,
37] of the hospitalʼs location could not be detected. This result is
not surprising against the background of the high homogeneity
of the investigated hospitals (all are DKG/DGS certified) and this
can be considered as a positive influence of the German centre
structure. Even so, a considerable proportion of variance be-
tween the hospitals in the model remains unexplained and poses
the question as towhat further factors play a role here at the hos-
pital level (e.g., culture, qualification, QM). However, it must be
conceded that the variable number of operations per surgeon
considers solely the “main surgeons” and not all surgeons in the
numerator and that, especially in academic teaching hospitals,
assistant surgeonsmay also operate (albeit under the supervision
of an experienced surgeon).
As in many previous studies the results of the analysis of data ac-
quired retrospectively and in cross-section do not permit any di-
rect causal conclusions to be drawn. On interpretation of the re-
sults it must be considered that they refer to specialised and cer-
tified breast cancer centres and that possibly the observed results
may not be transferrable to less standardised facilities, whereby
in Germany the latter are in the meantime in a clear minority. A
comparison with not certified clinics would be interesting but is
not possible on the basis of the present data. Furthermore, the
transferability of results from Germany to other health-care sys-
tems is limited because of the reimbursement of hospital services
via case-based flat rates. The authors of a cost-revenue analysis of
direct reconstruction in Germany explain that, in the German di-
agnosis-related group (G‑DRG) system, emphasis is on reim-
bursement-based incentives for separate interventions instead
of a cost-covering financing of the direct reconstruction recom-
mended in the guidelines [48]. The present investigation is more
precise with regard to the time point of reconstruction than
many of the previous studies because the necessary information
was gathered from the treating hospital personnel and not as is
often the case from quarterly claims data. The data provided by
the hospital personnel about the clinical findings offer the advan-
tages that not only stage but also the ASA classification are avail-
able. American studies, in contrast, usually consider only one of
Hartr
these characteristics. The response rate from the patient side
was remarkably high and also the responses from key informants
were above average. In spite of the comment in the questionnaire
that, in the lack of personal knowledge, if necessary, colleagues
should be consulted, evaluation of the apparently objective key
numbers should be treated with caution. Altogether, previous
studies can only be compared with one another and with our re-
sults with limitations due to the differing inclusion criteria and
definition of DR.
Implications for practice and research
!

Even if the demonstrated inequalities in health care appear to be
less than those in other countries there is still potential for im-
provement of equality in the management of mastectomy pa-
tients in Germany. Whereas the result that those with private in-
surance possibly have a better chance to receive a DR, perhaps
due to financial incentives, should animate health-care politics
to take appropriate action, the revealed relationship on the
amount of information provided by physicians in hospitals sug-
gests that also the health-care providers could contribute to a
fairer supply. Higher case numbers are related to a higher proba-
bility to receive a DR, which can be interpreted as an argument in
favour of minimum numbers.
Future studies should take the availability of plastic surgeons in
the clinics more strongly into consideration. This was not possi-
ble in the present study. Furthermore, more attention should be
paid to the reasons for a decision as well as to the question of who
is to what extent involved in the decision-making process about
the reconstruction time point, for example, by review of the pa-
tient records and under consideration of discussions of the tu-
mour board. Thus, for example, it is not clear if older patients
more frequently decide against a reconstruction or if the sur-
geons deliberately withhold information about the option or ac-
tively advise against it. In addition, a follow-up examination
should be performed to accompany patients without DR. In this
way it could be analyzed if they have not merely chosen a differ-
ent time point for reconstruction or if they have possibly decided
not to undergo any reconstruction.
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