
Abstract
!

Introduction: In Germany, cost and revenue
structures of hospitals with defined treatment
priorities are currently being discussed to identify
uneconomic services. This discussion has also af-
fected perinatal centres (PNCs) and represents a
new economic challenge for PNCs. In addition to
optimising the time spent in hospital, the hospital
management needs to define the “best” patient
mix based on costs and revenues.
Method: Different theoretical models were pro-
posed based on the cost and revenue structures
of the University Perinatal Centre for Franconia
(UPF). Multi-step marginal costing was then used
to show the impact on operating profits of
changes in services and bed occupancy rates. The
current contribution margin accounting used by
the UPF served as the basis for the calculations.
The models demonstrated the impact of changes
in services on costs and revenues of a level 1 PNC.
Results: Contribution margin analysis was used
to calculate profitable and unprofitable DRGs
based on average inpatient cost per day. Nineteen
theoretical models were created. The current di-
rect costing used by the UPF and a theoretical
model with a 100% bed occupancy rate were used
as reference models. Significantly higher operat-
ing profits could be achieved by doubling the
number of profitable DRGs and halving the num-
ber of less profitable DRGs. Operating profits
could be increased even more by changing the
rates of profitable DRGs per bed occupancy. The
exclusive specialisation on pathological and high-
risk pregnancies resulted in operating losses. All
models which increased the numbers of caesar-
ean sections or focused exclusively on c-sections
resulted in operating losses.
Conclusion: These theoretical models offer a basis
for economic planning. They illustrate the enor-
mous impact potential changes can have on the
operating profits of PNCs. Level 1 PNCs require

Zusammenfassung
!

Einleitung: In der Diskussion über die Kosten-
und Erlösstruktur von Krankenhäusern mit der
Definition von Behandlungsschwerpunkten und
Identifikation von unwirtschaftlichen Leistungen
stehen auch Perinatalzentren (PNZ) vor neuen ge-
sundheitsökonomischen Herausforderungen. Ne-
ben der Optimierung der Verweildauer ist hierbei
auch der jeweilige „beste“ Patientenmix in Ab-
hängigkeit von den zu erzielenden Erlösen und
Deckungsbeiträgen für das Krankenhausmanage-
ment entscheidend.
Methodik: Am Beispiel der Kostenstruktur des
Universitäts-Perinatalzentrum Franken (UPF)
wurden theoretische Kalkulationsmodelle be-
rechnet und bei Veränderung des Leistungsspek-
trums sowie der Kapazitätsauslastung die Verän-
derungen auf die Erlössituation dargestellt. Als
Grundlage der Berechnungen diente die reale De-
ckungsbeitrags-(DB-)Rechnung des UPF. Im Rah-
men der modellhaften Deckungsbeitragsrech-
nung konnten Einflüsse auf die Kosten-Erlös-Situ-
ation bei verändertem Leistungsspektrum eines
PNZ des Level I berechnet werden.
Ergebnisse: Unter Zuhilfenahme des durch-
schnittlichen DB I pro Pflegetag kann in gewinn-
und verlustbringende DRGs unterschieden wer-
den. Insgesamt wurden 19 theoretische Modelle
erstellt. Als Bezugsmodell dienen die reale De-
ckungsbeitragsrechnung des UPF sowie das Mo-
dell bei 100%iger Bettenauslastung. Mittels Ver-
dopplung der Anteile gewinnbringender DRGs
und Halbierung der Anteile weniger lohnenswer-
ter DRGs kann das Betriebsergebnis deutlich ver-
bessert werden. Durch eine möglichst gewinn-
bringende Umverteilung der verschiedenen ge-
leisteten Prozentzahlen je DRG an der Gesamtbet-
tenauslastung auf andere DRGs kann das positive
Betriebsergebnis darüber hinaus weiter gesteigert
werden. Eine Spezialisierung auf ausschließlich
pathologische Schwangerschaften ergibt ein ne-
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high bed occupancy rates and a profitable patient mix to cover
the extremely high costs incurred due to the services they are le-
gally required to offer. Based on our theoretical models it must be
stated that spontaneous vaginal births (not caesarean sections)
were the most profitable procedures in the current DRG system.
Overall, it currently makes economic sense for level I PNCs to
treat as many low-risk pregnancies and neonates as possible to
cover costs.

gatives Betriebsergebnis. Modelle mit forcierter oder ausschließ-
licher Konzentration auf Sectiones im Leistungsangebot führen
allesamt zu einem negativen Betriebsergebnis.
Schlussfolgerung: Mittels der theoretischen Modelle sind Pla-
nungen aus betriebswirtschaftlicher Sicht möglich. Es wird deut-
lich, welchen z.T. enormen Veränderungen ein Betriebsergebnis
eines PNZ unterliegen kann. PNZ Level I benötigen insbesondere
eine hohe Auslastung ihrer Bettenkapazitäten und einen gewinn-
bringenden Fallmix, um die durch die gesetzlichen Anforderun-
gen sehr hohen Kosten decken zu können. Zudem kann auf Basis
der theoretischen Modelle konstatiert werden, dass es die vagi-
nalen Geburten (nicht Sectiones) sind, welche im aktuellen
DRG-System kostendeckend abgebildet sind. Insgesamt erscheint
es für PNZ Level I ökonomisch sinnvoller zu sein, möglichst viele
Schwangerschaften und Neugeborene mit einem niedrigen Risi-
koprofil zu behandeln, um die Kosten decken zu können.

784 GebFra Science
Introduction
!

The German healthcare system has been undergoing deep struc-
tural and cultural changes in recent years. The German legislative
body has imposed a number of new general conditions which
should make medical treatments and the costs and revenues of
hospitals more transparent as well as encouraging hospitals to
be more cost-effective and profitable. Given the increased com-
petitive pressures, the assumption is that around 30% of hospitals
in Germany will have to close in the next 10 years [1–3].
For this reason, health economic evaluations have increasingly
honed in on the finances of perinatal centres. If a centre intends
to maintain its maternity department, the first consideration
must be to determine which best level of care would best suit
the hospital (levels I–IV as defined by the criteria of the German
Joint Federal Committee) [4]. Defining the right treatment prior-
ities and making decisions about the range of profitable and un-
profitable treatments offered by the centre will become increas-
ingly important in the years to come [5].
To remain competitive and improve a centreʼs profitability it will
be necessary to optimise the time patients spend in hospital. Re-
ducing the number of acute beds is one way of dealing with the
increased cost pressures as the provision of acute beds involves
high fixed costs [6,7]. It is essential that hospital managements
are aware of the most “cost-effective” mix of patients and proce-
dures for their facility together with the revenues and contribu-
tion margins [8,9]. Numerous hospitals have become specialist
centres offering more complex procedures and “higher value”
DRGs (Diagnosis Related Groups) in the hope of achieving higher
revenues [8]. Whether this strategy can be recommended for
perinatal centres from a health economic standpoint requires
closer scientific analysis. Level I perinatal centres are centres of-
fering maximummedical care and, in principle, they are not per-
mitted to reject any cases. Nevertheless, using certain marketing
and cooperation strategies it is possible to regulate the patient
mix and influence the case numbers receiving various treat-
ments while offering the same range of services or, in the event
of a particularly loss-making patient mix, to negotiate specific
additional charges with funding agencies.
In addition to the actual numbers of cases, the type of DRG plays a
very important role for perinatal centres, as cases can be very
heterogeneous, ranging from women with preterm premature
rupture of membranes in the 28th week of gestation who require
in-hospital bed rest to spontaneous onset of labour at term fol-
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lowed by delivery without complications with the mother only
remaining in hospital for one day [10].
Perinatal centres are also obliged to comply with the require-
ments prescribed by the Federal Joint Committee and these re-
quirements involve additional resources and costs. Physicians
and nursing staff must be present at all times in delivery units
and emergency units; a neonatologist must always be on stand-
by, an obstetrician specialised in special obstetrics and perinatal
medicine must always be on call. There are also a number of
guidelines on infrastructure; for example, the neonatal intensive
care unit must be in the immediate vicinity of the delivery unit
and operating room and the neonatal intensive care unit must
have at least six intensive care beds [4,11].
These detailed and cost-intensive requirements and the current
discussion about the minimum size of facilities mean that peri-
natal medical care currently faces important challenges which
will require carefully considered planning and management de-
cisions. A detailed knowledge of the potential impact of the dif-
ferent treatments offered is essential for decision-making. The
following questions, which were investigated in the present
study using theoretical models, are of particular interest when a
hospital management is considering how to secure the long-term
survival of their hospital:
" What is the impact of different DRGs or services and treat-

ments on operating profits?
" Does it make more economic sense to treat more high-risk pa-

tients or is it better to treat more patients with a lower risk
profile?

" What economic impact do different obstetrical procedures
have; in particular, how does spontaneous birth compare to
caesarean section?

" What is the effect of fully utilising all bed capacities and oper-
ating room minutes and what will occur if some of the capaci-
ties remain unused?
Material and Methods
!

The data of the 2009 multistage contribution margin accounting
of the University Perinatal Centre for Franconia (UPF) were used
as the basis for all theoretical costing models [12].
When calculating capacity constraints, the P-DRGs (neonates)
were not included in the capacity of 36 beds available in the ob-
stetrical department of the University Hospital Erlangen. Only



785Original Article
the DRGs O01A-O40Z were included in the OP-DRGs (operative
DRGs) (l" Table 1).
Unless otherwise stated in the brief description of the individual
theoretical model, the real number of days in hospital was estab-
lished for each respective DRG and the maximum number of
cases was calculated for each DRG based on the total number of
days stayed in hospital in 2009.
The total number of days stayed in hospital and the total OR (op-
erating room) minutes were defined in the model as the capacity
constraints. The percentage each individual DRG contributed to
the total number of days in hospital and the total number of OR
minutes in 2009 was calculated. In the next step, the maximum
number of cases which could be treated if only this DRG was
Table 1 DRGs arranged according to profitable and loss-generating treatments (m
DRGswhich are less profitable for the perinatal centre, light grey█:midwayposition

DRG Brief description of the DRG

O01A Caesarean section with several complicating diagnoses, up until the en
or with intrauterine therapy or complicating constellation

O01B Caesarean section with several complicating diagnoses, 26th to 33rd c
without intrauterine therapy, no complicating constellation

O01C Caesarean section with several complicating diagnoses, > 33rd week o
no complicating constellation or with complicating diagnosis

O01D Secondary caesarean section with several complicating diagnoses, > 33
without intrauterine therapy, no complicating constellation or with com

O01E Secondary caesarean section with complicating diagnosis, > 33rd week

O01F Caesarean section without complicating diagnosis, > 33rd week of ges
no complex diagnosis

O02A Vaginal delivery with complicated OR procedure, up to 33rd week of ge
or complicating constellation

O02B Vaginal delivery with complicated OR procedure, > 33 SSW, without in
no complicating constellation

O03Z Ectopic pregnancy

O04Z Admission to hospital after delivery or miscarriage requiring OR proced

O05A Cerclage and cervical cerclage

O05B Certain OR procedures during pregnancy without cerclage, without ce

O06B Intrauterine therapy of the foetus without laser therapy

O40Z Miscarriage with dilation and curettage, aspiration curettage or hystero

O60A Vaginal delivery with several complicating diagnoses, at least one of th
or with complicating constellation

O60B Vaginal delivery with several complicating diagnoses, at least one of th
no complicating constellation

O60C Vaginal delivery with serious or moderately serious complicating diagn

O60D Vaginal delivery without complicating diagnosis

O61Z Admission to hospital after delivery or miscarriage without OR procedu

O62Z Imminent miscarriage

O63Z Miscarriage without dilation and curettage, aspiration curettage or hys

O64A Ineffective contractions, more than one day of hospitalisation

O64B Ineffective contractions, one day of hospitalisation

O65A Other pre-birth hospital admissions with extremely serious or serious C

O65B Other pre-birth hospital admissions without extremely serious or serio

P60A Neonate, died < 5 days after admission without significant OR procedu

P66C Neonate, weight at admission 2000–2499 g without significant OR pr
with other problems

P66D Neonate, weight at admission 2000–2499 g without significant OR pr
without problems or multiple births, weight at admission > 2499 g

P67B Neonate,weight at admission > 2499 gwithout significant OR procedu

P67C Neonate, weight at admission > 2499 g without significant OR procedu

P67D Newborn singleton, weight at admission > 2499 g without OR procedu
no other problem

DRG = Diagnosis Related Groups; CM = contribution margin; O01A-P67D = DRGs relevant fo

as defined by the DRG system; CC = complications and/or co-morbidities

Hi
treated was calculated for every DRG based on the average num-
ber of days spent in hospital for every individual DRG, taking the
calculated capacity constraint of 13140 hospital days into ac-
count. If it was assumed that surgical procedures were per-
formed in the operating room of the UPF delivery unit for 10
hours every weekday of the year and 4 hours per day on week-
ends and public holidays, the potential total OR capacity was cal-
culated as 176880 OR minutes. If, instead, it was assumed that
surgical procedures were carried out every day of the year, 24
hours a day, the OR capacity was 525600 OR minutes.
Subsequently the utilisation percentage for the capacity con-
straint was established for every DRG in the different theoretical
iddle grey█: DRGs which are profitable for the perinatal centre, dark grey█:
betweenprofitable and less profitableDRGs=DRGswith no effect on revenues).

Average CM I per DRG case

per inpatient day in €

d of the 25th week of gestation 193.00

ompleted week of gestation, 269.49

f gestation, without intrauterine therapy, 333.76

rd week of gestation,
plicating diagnosis

371.89

of gestation, no complex diagnosis 376.38

tation, 33rd week of gestation, 448.28

station or with intrauterine therapy 535.39

trauterine therapy, 384.85

430.05

ure 191.89

611.44

rvical cerclage 518.14

263.51

tomy 387.62

em serious, up to 33rd week of gestation 454.18

em serious, > 33rd week of gestation, 391.73

osis 376.64

416.56

re 250.26

365.45

terotomy 236.92

208.18

282.43

C 98.76

us CC 176.17

re 2041.92

ocedure, no ventilation > 95 h, 1276.11

ocedure, no ventilation > 95 h, 284.11

re, no ventilation > 95 h, with serious problem 902.76

re, no ventilation > 95 h, with other problem 449.17

re, no ventilation > 95 h, no serious problem, 203.80

r perinatal centres; OR procedure = operating room procedure, significant intervention
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models; the capacity constraint was assumed to be 100%, making
it possible to compare the models to one another.
Once the case numbers for the theoretical models had been es-
tablished, data from the calculations for the real model of the
UPF were used again. The total number of days in hospital was
calculated by multiplying the ascertained number of cases with
the average number of days in hospital per DRG case. The total
OR time for every DRG was calculated analogously. The case
numbers for every DRGwere multiplied with the average contri-
bution margin I for every DRG case; the results were then added
up and the total was the contribution margin I.
In the next step, the UPFʼs fixed costs in 2009 were included. The
calculated contribution margin II for in-hospital (DRG) services
was added to the contribution margin II for outpatient services
(prenatal outpatient clinics and pregnancy clinics of the UPF) for
2009. These figures were not modified in the theoretical models.
The general and administrative lump sum costs amounting to
19.3% of all UPF revenue were deducted from the sum of the
two contribution margins II.
This study did not examine the cost-revenue situation for outpa-
tients and outpatient services as the theoretical models only fo-
cussed on the impact of various combinations of in-hospital
treatments. The economic benefits and disadvantages of outpa-
tient management structures have been examined elsewhere in
more detail in a real model [12].
In principle, the ratio between the number of births and the
P‑DRG payments should be the same in the theoretical models
as in the real model. In 2009, there were 2143 births in the peri-
natal centre and 1615 P-DRGs; this corresponds to a ratio of
births to P-DRGs of 1.33. The number of P-DRGs in the theoretical
models was therefore calculated by dividing the number of births
in the respectivemodel by the ratio of births to P-DRGs calculated
for the year 2009.
To adjust the operating income to the potential over- or under-
utilisation of beds it was necessary to calculate how many beds
would be required for different mixes of cases. Personnel costs
are step costs which do not increase or decrease in proportion
to bed occupancy rates but increase or decrease stepwise. Never-
theless, for the purposes of simplification, in the theoretical mod-
els changes in fixed costs were calculated as proportional
changes based on the number of additional beds required.
Results
!

The average contribution margin I per inpatient day for each DRG
case can be calculated using the average contributionmargin I to-
gether with the average time spent in hospital for each DRG. Us-
ing the respective real costs, DRGs can be divided into profitable
and loss-making DRGs. This information obtained from theoreti-
cal models is highly relevant when considering which treatments
to offer.
The most profitable DRGs were spontaneous births occurring at
term and without complications (O60D), vaginal births with
complicating OR procedures (an operating room procedure was
a significant intervention as defined by the DRG system) or sev-
eral complicating diagnoses up until the 33rd week of gestation
(O02A, O60A) as well as caesarean sections (c-sections) without
complicating diagnoses performed after the 33rd week of gesta-
tion (O01F). In the UPF, the following DRGs were classified as less
profitable when the real costs were included: caesarean section
with several complicating diagnoses (O01A–O01C), vaginal deliv-
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ery with complicated OR procedure after the 33rd week of gesta-
tion (O02B) and prenatal maternal admissions to hospital (O64A,
O64B, O65A, O65B). l" Table 1 shows the respective contribution
margin I for every DRG case per inpatient day. The brief descrip-
tion provides a summary of the key points for each DRG. DRGs
classed as profitable are highlighted in middle grey, unprofitable
DRGs highlighted in dark grey. All non highlighted DRGs were
neither profitable nor definitely loss-making.
A total of 19 theoretical models were compiled (l" Table 2). Fif-
teen of these models could be compared directly with each other
as they all featured bed occupancy rates of 100%. All models were
below the potential and realistic surgical capacity limit of
176880 surgical minutes, with the exception of model O, which
was slightly higher with 194296 surgical minutes. As the ca-
pacity constraints were comparable it was assumed that the fixed
costs were also virtually identical.
The models “2009” and “2009 100%” were the reference models
(highlighted in light grey in l" Table 2). The model 2009 calcu-
lated the operating profits and losses, using the same bed occu-
pancy rates and share of bed occupancy rates per DRG as in
2009. The cost data and revenues on which the model is based
and the potential factors which influence the basic model could
have been presented and discussed elsewhere [12].
Themodel 2009 100%was particularly important as it served as a
baseline with which to compare other theoretical models with
100% bed occupancy rates. If the operating result of a theoretical
model with a 100% occupancy rate of available beds was shown
to be higher (highlighted in middle grey in l" Table 2) than the
operating result calculated for the model 2009 100%, this model
would recommend itself to the hospital management from an
economic standpoint (without taking account of the medical,
ethical and legal issues involved). However, if the operating result
of a theoretical model was much below that calculated for 2009
100% (highlighted in dark grey inl" Table 2), the range of services
provided would need to be reviewed and steps would need to be
taken to amend the range of services provided, if possible.
After adjusting the fixed costs proportionately to take account of
the over- and under-utilisation of the capacity constraint “inpa-
tient days”, an operating profit amounting to € 108665.02 was
calculated for model D, an operating loss of € −1484022.70 for
model H and an operating profit of € 3109527.44 for model Q.
Based on the operating profit of € 1742922.43 generated by
doubling the share of profitable DRGs and halving the proportion
of less profitable DRGs, the case mix of model Mwas best. The re-
distribution of the percentages of each DRG of the 2009 bed occu-
pancy rates of the UPF to other DRGs according to profitability in
Model O led to an operating profit of € 3221534.33.
As the simulations showed that the capacity constraint “inpatient
days” was the most significant factor, it was important to calcu-
late how much operating results depended on bed occupancy
rates. It was assumed that the fixed costs remained the same for
all bed occupancy rates, whether bed occupancy rates were 100%
or not. This meant that if services and treatments remained the
same, there was a linear relation between bed occupancy rates
and operating results (l" Table 3). If the bed occupancy rate was
only 50%, this generated an operating loss for the UPF of
€ −1285437.66. A bed occupancy rate of 76.66% constituted the
threshold between profit and loss with an operating profit of € 0.
If the bed occupancy rate was 79.70% (as recorded for 2009) the
UPF achieved an operating profit of € 145787.38. However, this
figure does not factor in certain costs, e.g. that 2 medical special-
ists are permanently on call to ensure 24 hour readiness includ-



Table 2 Overview of theoretical models and their results (light grey █: real reference models [real model 2009 as well as possible real operational results at full
capacity utilisation]; dark grey█: less profitable and loss-making models compared to real cost models; middle grey█: more profitable models compared to real
cost models).

Model Brief description of model Bed occu-

pancy (%)

Surgical

minutes

Operating profits

or losses (€)

2009 Bed occupancy rate the same as in 2009, samemix of cases, no P‑DRG subventions 79.70% 73090 145787.38

2009 100% 2009model with 100% bed occupancy rate 100.00% 91700 1124999.15

A No births, no P-DRGs 100.00% 80611 − 1739546.56

B All pregnancies or children who are only slightly pathological or not pathological at all
are turned away

100.00% 142465 − 769041.28

C Only less profitable DRGs carried out 100.00% 34364 − 638621.25

D Surgical capacity (176880minutes) distributed across all surgical DRGs; distribution
of DRGs according to the share of the respective DRG in the surgical minutes recorded
for 2009; no other DRGs; number of beds could be reduced by 6

84.42% 176880 − 503067.48

E Equal distribution of all bed capacities used in 2009 for deliveries across the 6 different
O01 DRGs (c-sections); bed occupancy rates for remaining DRGs remain the same

100.00% 135656 − 75948.71

F No P-DRGs 100.00% 91700 − 36074.87

G Only prenatal DRGs O64A/B and O65A/B and caesarean sections; the same proportion
of P-DRGs as in 2009

100.00% 144122 319984.76

H Surgical capacity (176880minutes) shared out completely and evenly (16.67%) across
the 6 different c-section DRGs; no other DRGs; 20 additional beds required which increases
fixed costs

155.90% 176880 555085.64

I Only non-surgical DRGs 100.00% 0 1170873.41

J Cf. models E and N; instead of the O01/O02 DRGs, this model includes O60 DRGs
(vaginal deliveries)

100.00% 13092 1204986.82

K Cf. model G; instead of the caesarean sections, this model includes O60 DRGs
(vaginal deliveries)

100.00% 0 1214574.84

L All pregnancies and children with pathologies turned away 100.00% 72956 1415465.45

M Share of bed occupancy rates of profitable DRGs are doubled, share of less profitable DRGs
are halved; adjustment of calculated proportion of 100% bed occupancy rate;
same proportion of P-DRGs as in 2009

100.00% 96038 1742922.43

N Cf. models E and J; instead of O01 and O60 DRGs, this model includes O02 DRGs
(vaginal deliveries with complicating OR procedure)

100.00% 162377 3133122.76

O Proportion per DRG of the capacity constraint “inpatient days” redistributed across
other DRGs as profitably as possible

100.00% 194296 3221534.33

P cf. model C, instead of the less profitable and loss-making DRGs this model includes only
the most profitable DRGs

100.00% 92918 5108788.48

Q 24 OR hours in the delivery room per day (525600 surgical minutes per year);
only caesarean sections and P-DRGs; total of 63 additional beds required

275.01% 525600 9532718.69

DRG = Diagnosis Related Groups; P‑DRG = paediatric DRG

Table 3 Changes in operating results depending on bed occupancy rates if the fixed costs remain the same.

Total bed occupancy

rates (%)

Total length of stay

in hospital (days)

Total surgical time

(minutes)

CM I at the

DRG level (€)

CM II at the

DRG level (€)

Operating result for

the UPF (CM III) (€)

50% 6570 45850 3172758.60 − 497636.40 − 1285437.66

70% 9198 64190 4441417.45 771022.45 − 321602.28

71% 9330 65107 4504665.14 834270.14 − 273553.65

75% 9855 68775 4759137.90 1088742.90 − 80214.04

76.66% 10074 70299 4864791.76 1194396.76 57.54

79.70% 10474 73090 5056630.76 1386235.76 145787.38

85% 11169 77945 5393837.81 1723442.81 401989.91

95% 12483 87115 6028537.73 2358142.73 884193.86

100% 13140 91700 6345503.71 2675108.71 1124999.15

105% 13797 96285 6663237.65 2992842.65 1366397.82

120% 15768 110041 7614176.04 3943781.04 2088844.95

CM = contribution margin; DRG = Diagnosis Related Groups

787Original Article
ing coverage during vacation times and other downtimes, the im-
pact of interdisciplinary case conferences, the synergies achieved
through the shared services of surgical nurses, gynaecologists
and obstetricians, etc. [12].
In general, a change in bed occupancy rates of one percentage
point resulted in a change in operating results of about € 48000.
Hi
This meant that if the UPF had a bed occupancy rate of 100%, the
operating profit for the UPF would be € 1124999.15. If the UPF
was able to utilise beds in other hospital wards of the Gynaecol-
ogy Department of Erlangen University Hospital and thus achieve
a bed occupancy rate of 120% without being saddled with the ad-
ditional fixed costs, it would be possible to achieve a profit of
ldebrandt T et al. Impact of Patient… Geburtsh Frauenheilk 2013; 73: 783–791



Relation between operating results
and bed occupancy rates
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€ 2088844.95 while offering the same services and treating the
same case mix. Such a capacity overload of bed occupancy rates
could also be achieved by discharging a patient and admitting an-
other patient on the same day for the same bed. The direct rela-
tionship between operating results, based on the real model, and
bed occupancy rates is shown in l" Fig. 1.
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Fig. 1 Relation between operating results and bed occupancy rates (PNC
= perinatal centre; CM = contribution margin).
Discussion
!

Given the financial problems the German healthcare system faces
with the constantly increasing pressures to reform and adapt, the
agreements on minimum case numbers and on the quality of
structures, processes and outcomes, the issue how the services
can be financed is becoming ever more important. Perinatal
centres must comply with the criteria determined by the Joint
Federal Committee which categorises the centres into 4 different
levels of care (levels I–IV). Because of the high demands placed on
them and the high levels of staffing and financial resources re-
quired, level I perinatal centres are under particularly high finan-
cial pressure. It is therefore important that the management can
distinguish between profitable and loss-making DRGs and,
where possible, take measures accordingly [13].
The fact that even obstetric departments with an inadequate in-
frastructure and consistently low numbers of births still continue
to operatewould appear to indicate that obstetric services are ba-
sically always profitable. However, a more careful analysis shows
that only certain services are financially viable in obstetrics, and
that the refinancing of invasive obstetric interventions within the
DRG system does not always cover costs [14]. Local political con-
siderations often also play a role by providing municipal subven-
tions for loss-making obstetric facilities to ensure their continued
existence as this can be the only way in certain districts of ensur-
ing that women can give birth locally.
The theoretical models developed for this study are based on real
figures. They show that even slight changes in bed occupancy
rates and in the types of services offered can quickly result in
considerable losses, even in previously profitable level I perinatal
centres. It is therefore important to consider the impact of some
factors which hospitals cannot control, for example the patientʼs
choice of hospital. Particularly in obstetrics, recommendations
made by the patientsʼ gynaecologist or general practitioner are
less important, and word-of-mouth comments and recommen-
dations by friends and acquaintances play a far more significant
role (“labour room tourism”) [15,16].
The theoretical models were developed as a means of examining
several issues in more detail. First of all, it was shown that the
number of cases treated and the bed occupancy rate can have an
enormous impact on revenues. In the real model, the UPF had a
bed occupancy rate of 79.70%, a figure very close to the threshold
of 77%, the point at which operating profits tipped over into
operating losses. In practice, this means that high numbers of
cases must be viewed as very important for perinatal centres.
But the range of services provided also had an enormous impact.
In the different models the operating results calculated for bed
occupancy rates of 100% ranged from operating losses of
€ −1739546.56 to operating profits of € 5108788.48. This clearly
shows how important the range of services is for costs and reve-
nues. The fact, demonstrated in this paper, that under the current
DRG system level I perinatal centres are only financially viable
under certain circumstances was already pointed out in the anal-
ysis by Seelbach-Göbel [13] which only analysed DRGs which
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ended with the birth of the baby. The level I perinatal centre was
only able to achieve an operating profit because 46.95% of births
were DRG O60D, 16.37% were DRG O60C and 4.89% were DRG
O60B. These were not caesarean sections but vaginal deliveries
without complications. They were the only obstetric services
where the figure calculated by InEK (Institute for System of Hos-
pital Remuneration) was higher than the actual costs incurred by
the perinatal centre. DRG O01A, which generates by far the high-
est losses, amounting only to 0.30% and therefore only played a
marginal role in the overall number of births recorded in the
perinatal centre.
This study also selected and combined those services which
would most increase the hospitalʼs operating profits. A number
of services currently offeredwere scrapped and the contributions
of certain services to full capacity were redistributed to achieve
the most profitable mix. Model P, for example, increased the op-
erating profit from € 1124999.15 to € 5108788.48 at a bed occu-
pancy rate of 100%.
Model A showed that the operating profits of perinatal centres
depend very much on the number of births. The 2009 case mix
of the UPF with a bed occupancy rate of 100% resulted in an op-
erating profit of € 1124999.15. Model A used the same case mix
and bed occupancy rate but excluded births or P-DRGs and gen-
erated a loss of € −1739546.56. This model did not take into ac-
count that children are born in every perinatal centre and that
certain minimum numbers of births are required for every
level I perinatal centre. But the simulation clearly showed that
DRGs which do not immediately end with the birth of the child
do not adequately cover the average costs incurred by a level I
perinatal centre. The lack of funding for perinatal centres illus-
trated in model A could constitute a serious financial threat for
German obstetric clinics if the number of births continues to
drop and obstetrical developments in Germany follow the same
path as in the Netherlands, where 30% of births in 2004 were
home births [17].
Because of the higher relative weight of c-sections and the result-
ing higher revenues it has occasionally been suggested that peri-
natal centres can only cover their costs if they increase the rates
of caesarean sections [18–20]. Heer et al. raised concerns about
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whether elective caesarean sections covered their own costs in
addition to those of vaginal deliveries [21]. The suspicion of Hor-
nemann et al. [18] that vaginal deliveries were being subsidised
by primary caesarean sections was based on the fact that their
study did not take the high stand-by costs in obstetrics into ac-
count. Only personnel costs which could be directly attributed
to the respective mode of delivery included in their analysis. As
also pointed out by Schwenzer et al. [22], even staffing costs
which arise without a specific birth event must be allocated to
the births. Seelbach-Göbel [13] also commented that disregard-
ing the costs of non-medical infrastructure distorted the picture,
as these costs generally amounted to 25–30% of the total costs of
a perinatal centre.
All over the world the numbers of caesarean sections have been
increasing for several years. Germany is in the higher midrange
with a rate of 28.5% [23,24]. One reason cited for the increased
rates is that they allow patients and physicians to plan and con-
trol the birth better. Another potential reason discussed in the lit-
erature is the questionable economic benefit compared to spon-
taneous deliveries. An analysis by the French Association of Hos-
pitals published in 2008 showed that c-section rates were higher
in private hospitals than in public hospitals, for example univer-
sity hospitals, although the latter provide care for more high-risk
pregnancies, which could be expected to lead to higher rates of
caesarean sections [25]. According to Feige [20], only 2–3% of
caesarean sections are so-called “sections on demand”, done at
the request of the patients themselves. Based on these figures
and on the fact that caesarean sections are medically indicated
in only 15–20% of cases, he deduced that around 10–15% of cae-
sarean sections are done at the request of physicians.
Based on our calculations, if all relevant DRGs were compared di-
rectly, increasing the rate of caesarean sections brought no finan-
cial benefits. We based this assessment on the average contribu-
tion margin I per DRG and inpatient day, in other words, on the
remaining sum which covers the fixed costs after all variable
costs attributable to a DRG per inpatient day have been sub-
tracted. The average figure for all caesarean sections (DRGs
O01A–F) was € 332.13, irrespective of the respective number of
cases, while the average figure for all vaginal births (DRGs O02A/
B, O60A–D) was € 426.56. After subjecting these figures to de-
tailed analysis we found that the difference remained even when
the relevant DRGs were compared directly. With an average con-
tributionmargin I per DRG case and inpatient day of € 448.28 and
given the capacity constraint “inpatient days”, caesarean sections
for neonates with a gestational age of more than 33 weeks and
without complicating diagnoses (DRG O01F) were more prof-
itable than vaginal births without complicating diagnoses
(DRG O60D), which had a contribution margin of € 416.56. In
comparison, caesarean sections for premature babies until the
end of the 25th week of gestation (DRG O01A: € 193) were eco-
nomically less profitable than vaginal deliveries with complicat-
ing OR procedures until the end of the 33rd week of gestation
(DRG O02A: € 535.39) or vaginal deliveries with at least one seri-
ous complicated diagnosis until the end of the 33rd gestation
week (DRG O60A: € 454.18). With an average contribution mar-
gin I per DRG case per inpatient day of € 448.28, DRG O01F (cae-
sarean section without complicating diagnosis > 33 weeks of ges-
tation) is, from an obstetric point of view, the only c-section DRG
which is more profitable than the individual DRGs for vaginal de-
liveries.
The economic disadvantages of c-section DRGs compared to vagi-
nal births are shown in model E. In this model, all bed occupancy
Hi
rates which were used in the real model for birth-related DRGs
(83.76%) were evenly distributed (13.96%) across the 6 different
c-section DRGs, and all other percentages of total inpatient hos-
pital days of the remaining non birth-related DRGs compared to
the calculation for 2009 were left unchanged. If a bed occupancy
rate of 100% was assumed in model E, this resulted in an operat-
ing loss of € −75948.71, which was lower than the operating re-
sult of model J by € 1280935.53. In model J, all bed occupancy
rates for birth-related DRGs were evenly redistributed (20.94%)
across vaginal births DRGs (DRGs O60A–D). If exclusively vaginal
deliveries with complicating OR procedures were posited, with a
respective share of 41.88% in the capacity constraint “inpatient
days” (DRG O02A/B), then the operating profit could even be in-
creased to € 3133122.76 as shown in model N.
Schwenzer et al. [22] also came to the conclusion that in Ger-
many caesarean sections brought no economic benefit compared
to vaginal deliveries. Focussing on elective c-sections was only
economically profitable if a birth clinic or perinatal centre carried
out c-sections only at certain times, as this reduced or eliminated
on-call costs [22]. Despite the appeal of the additional revenues
generated by c-sections it is important to remember the higher
costs involved. Moreover, it must be remembered that if the rate
of c-sections is increased, this will increase the costs of the re-
maining vaginal births as the on-call costs have to be distributed
across fewer vaginal births.
Seelbach-Göbel [13] showed that a level I perinatal centre covers
its actual costs predominantly by the revenues generated by
spontaneous births (DRG O60D) and would have an operating
loss without them. The actual costs of vaginal births for the DRGs
O60B (€ 123), O60C (€ 194) and O60D (€ 246) are below the tar-
get costs in the InEK calculation. In contrast, the actual costs of c-
sections were far from covered by the InEK calculation. The
shortfalls are shown below with operating losses characterised
by a negative sign. The costs of premature births (O01A:
€ − 2992, O01B: € − 626), births with several complicating diag-
noses (O01C: € −846, O01D: € −343) and c-sections after the
end of the 33rd week of gestation (O01E: € −332, O01F: € −233)
were not covered. This means that in a level I perinatal centre the
costs of complicated vaginal births before the 33rd gestational
week (O02A: € −398, O60A: € − 1059) and the costs of vaginal de-
liveries with complicating OR procedures after the 33rd week of
gestation (O02B: € − 96) could not be covered according to the
costs calculated by InEK [13]. However, in contrast to our study,
Seelbach-Göbel only included DRGs which ended with the birth
of the child. Thus, the remaining costs of in-hospital stays during
pregnancy were not included. When the real costs of university
hospitals were compared with the InEK calculation, only the
costs of DRG O60D were covered. All other birth-related DRGs in
university hospitals resulted in quite substantial losses [13].
An analysis of published reports for other countries comparing
the costs of the different types of births came to interesting re-
sults [22]. Henderson and colleagues [26] published a review ar-
ticle where they summarised and analysed 49 international pa-
pers with regard to the costs of vaginal deliveries without com-
plications and c-sections. The studies significantly showed that,
on average, c-sections were more expensive than vaginal births.
The cost of a spontaneous birth without complications was be-
tween £ 629 and £ 1298, while the costs of c-sections were signif-
icantly higher, ranging from £ 1238 to £ 3551.
In their analysis, Kazandjian et al. [27] came to the conclusion
that c-sections are not always more expensive than vaginal deliv-
eries. They viewed the perinatal centre as an interdependent eco-
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nomic unit and included the costs of treating neonates in addi-
tion to birth mode-related costs. The average cost for mother
and child after a vaginal delivery, including the costs of the neo-
natal intensive care unit, was thus $ 17624.38 while the costs
after a c-sectionwere only $ 13805.47. If the costs of the neonatal
intensive care unit were not included, the cost of a c-section was
$ 7529 and the cost of a vaginal delivery was $ 5012.80.
Seelbach-Göbel [13] showed that in the current DRG system
complicated cases are not adequately remunerated. This issue,
which has far-reaching consequences for level I perinatal centres,
was analysed in the theoretical models B and L. The models
showed that from a purely economic standpoint it was better to
offer care to as few high-risk pregnancies as possible and instead
to provide services for pregnancies without associated patholo-
gies.
Because of the current discussion about the minimum number of
cases perinatal centres need to treat when caring for premature
babies and very low birth weight neonates, it should be noted
that some theoretical models are not easily compatible with
maintaining the centreʼs status as a level I perinatal centre. This
particularly applies to models A and L, in which either no births
were possible or all pathological pregnancies were excluded.
Maintaining the current status of the UPF was also questionable
in the theoretical models C, D, F and H; in these models enough
extremely low birth weight neonates were born but they were
not treated; instead they were transferred to other hospitals. In
contrast, if the case mixes of the models I and K are used, the re-
quired case numbers of very low birth weight neonates will not
be achieved.
Based on our results, it would makemore sense for certain hospi-
tals to pursue a classification as a level III or IV perinatal centre
rather than as a level I or II. But it must be emphasised that such
reflections could jeopardise the comprehensive coverage of high
level perinatal centres. Offering additional incentives such as
supplementary payments or similar might be advisable from a
health economic perspective.
From a purely economic perspective, it might be expedient to
downgrade a perinatal centre as this would reduce labour costs.
This aspect was not factored into the theoretical models de-
scribed here. The fact that changes to the range of services and
treatments provided would result in the partial or entire closure
of certain cost centres was also not included in our calculations.
For the purposes of simplification it was assumed that costs
would be completely redistributed across other cost centres.
Thus, the theoretical models do not depict real scenarios; they
are theoretical marginal models which help increase the aware-
ness of certain economic aspects of healthcare. A good knowl-
edge of marketing and marketing strategies will be necessary if
changes in services and treatments are implemented. Lux et al.
[16] showed howmany multilayered and complex the factors in-
fluencing patientsʼ choice of hospital are. If the management of a
hospital does not adapt its strategies and planning over the lon-
ger term to the wishes of patients, operating profits could easily
tip over into operating losses.
The theoretical models described here are sure to prompt much
discussion and they have certain additional limitations. As the
theoretical models are all based on the results calculated for the
real operating profit of the UPF in 2009, the limitations and par-
ticularities of the UPF also apply to the theoretical models. It
should also be noted that the validity of some of the contribution
margins I used here may limited due to the low number of cases.
Because of such variations, theoretical models cannot provide a
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comprehensive financial picture. However, this is not the aim of
these theoretical models; the depiction of marginal cases con-
tributes to economic thinking and decision-making.
Because the paediatric department was not included in the calcu-
lations and because obstetrics involve a very special type of pa-
tient, only limited conclusions on the economic aspects of contri-
butionmargins can be drawn from this study. The question arises
whether examining the economic aspects of the care of prema-
ture babies, neonates and their mothers and drawing conclusions
based on economic considerations alone is ethically defensible.
Differentiating between “profitable” and “less profitable” DRGs
is not desirable, neither medically nor ethically, as this differenti-
ation focuses only on economic goals. In the theoretical models
discussed here, all ethical, medical and structural aspects and re-
quirements were subordinated to economic issues.
As level I perinatal centres are tertiary care centres, they are not
permitted to refuse any cases. When considering the range of
services provided by a centre, it should be remembered that in
obstetrics the extent and type of treatment which may be re-
quired cannot usually be planned ahead. Thus, when a patient is
admitted to hospital, it will not necessarily be immediately clear
which DRG will be used for the patient and her newborn baby at
discharge.
Moreover it would also be necessary to study whether, when the
bed occupancy rate is 100%, the fixed costs would also be higher
than that cited in the calculation of the UPFʼs operating result in
2009. In principle, fixed costs (such as personnel costs) only in-
crease if total capacity is increased. But in view of the fact that
employee resources are already spread quite thinly it is question-
able whether patients and their newborns could still be ade-
quately cared for if the department is continually working to full
capacity. In our calculations we therefore assumed that the fixed
costs would change depending on whether bed occupancy rates
were higher or lower. To simplify matters in our calculations, it
was assumed that changes in fixed costs occurred progressively
and not stepwise.
The validity of our theoretical models can currently not be veri-
fied against other comparable models for German perinatal
centres. Additional analysis, particularly for perinatal centres
providing other levels of care (levels II, III and IV), will also be nec-
essary.
Conclusion
!

The theoretical models developed in this study highlight the po-
tential consequences for planning and regulating case numbers
and services of perinatal centres.
The question about the financial viability of perinatal centres
cannot be answered with absolute certainty. While the results of
the calculation of UPFʼs operating result in 2009 indicate that lev-
el I perinatal centres can currently generate an operating profit if
bed occupancy rates are high and the case mix is profitable, the-
oretical models also highlighted a number of loss-making factors
which could quickly threaten the continued existence of a level I
perinatal centre. The study has once again emphasised the im-
portance of efficiently managing these centres.
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