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Introduction: Diagnosis related costs analyses are the subject of science and research and
are of great relevance and importance for decision makers in the hospital and for funding
bodies, but also for international health policy. Up to now, standardized costs analyses with
valid costs data have not been available for inpatient care of patients with affective and
somatoform disorders.
Background: This clinical picture presents a major challenge for the provision of outpatient
and inpatient care. An interdisciplinary approach in an inpatient setting can be beneficial
for already “chronified” patients with severe forms of progression. Because of its structural
and procedural demands, this type of care is associated with a greater expenditure of
resources.
Methods: Costs data from the years 2008 to 2012 were analyzed for a total of 17,424 hospitalized
patients in more than 200 different hospitals in Germany. The study compared the costs of treating patients with the main diagnosis affective and somatoform disorders using standardized
interdisciplinary therapy, with the costs of conventional therapy.
Results: Interdisciplinary patient care is characterized by a high proportion of the costs derived
from the structural and procedural implementation and the medical and nursing care. For
interdisciplinary therapy with a mean period of hospitalization of 15.2 days, over 60% of the
total costs were incurred by the personnel and material costs of the medical and non-medical
infrastructure. The outlay is considerably greater than would be incurred by a conventional
therapeutic approach without interdisciplinary therapy.
Discussion and conclusion: For the first time, detailed diagnosis-related costs data are
published which were generated by consistent, standardized cost unit accounting. An
interdisciplinary, holistic approach to the clinical picture results in a significant increase in
costs for the hospitals.
Keywords: inpatient costs analyses, diagnosis-related costs, somatoform disorders, affective
disorders, interdisciplinary approach, multimodal pain therapy
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Indication related costs analyses were previously performed for numerous diseases,
for example depression with the comorbidities pain and cardiovascular diseases,1 pain
in fractures caused by osteoarthritis2 and osteoporosis,3 acute coronary syndrome,4
rheumatoid arthritis,5 and end-stage cancers.6 Diagnosis related costs analyses remain
at the focus of research, especially in the context of increasingly tighter funding in
the health system.
Significant progress toward achieving the aim of care providers reducing the costs
within the health service will be possible only on the basis of results from standardized
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costs analyses. This can happen at the core process level of
providing care, for example through process optimization
using clinical pathways7–9 or case management.10,11
Diagnosis related costs analyses impose significant
economic consequences on the nation’s health care system.
These analyses provide the basis for decision-making for
establishing health policies in the context of demographic
change. Valid costs of the performance are also the basis for
management decisions.
The care provider’s main problem often lies in the lack of
an exact calculation of the costs actually incurred in patient
care. As a result of the lack of calculation data, there are still no
binding prices in Germany for some diagnosis related groups
(DRGs), although the case tariff fee system was established
there more than 10 years ago. Non-calculated case tariff fees
must be negotiated individually with the funding bodies.
Among other things, faulty costs calculations and imprecise
costs data can lead to wrong decisions in strategic hospital
management and to too low agreements with the health insurance funds – resulting in financial problems for the hospitals;
this can exert negative effects on patient care.
Today, distributed over the whole of Germany, specialized hospitals, clinical pain centers, and outpatient pain
clinics exist at which specialist doctors, psychologists, and
physiotherapists provide interdisciplinary patient care. Some
hospitals currently possess in-depth expertise and experience
in this area.
If the complexity and intricacy of the clinical picture of
an affective or somatoform disorder is taken into account,
holistic treatments12 that cover all the components of the
situation can currently deliver therapeutic success – because
of the numerous complex accompanying diseases often present that can increase the psychological strain the patient must
endure. Holistic therapy can lead to better therapy outcomes
and to greater patient satisfaction.13 On the basis of proven
evidence of the benefits of an interdisciplinary therapeutic
approach, the German Ministry of Health commissioned the
German Institute for Medical Documentation (DIMDI) to
include complex treatments in the list of therapies available
as inpatient care.
The demands made of a multimodal treatment concept
are high since, depending on the particular indications, this
could include not only medical procedures and medication,
but also psychological methods of behavioral medicine14,15
and exercise therapy adapted to the individual patient’s
physical capabilities.16
The aim of the present study is to analyze cost differences between interdisciplinary and usual care treatment and
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to achieve complete transparency about the costs incurred
by the inpatient treatment of patients with diseases in the
area of affective and somatoform disorders. In order to do
this, a comprehensive costs analysis in accordance with a
defined standard was performed using cost unit accounting.
The intention was to ascertain the costs incurred by medical,
nursing, and therapeutic personnel, by the use of medication,
and by taking advantage of the hospital infrastructure.

Clinical picture
Physical complaints for which no satisfactory somatic correlation can be found even after careful diagnosis are known
as “medically unexplained (physical) symptoms”.17
The most frequent manifestations of medically unexplained physical symptoms are pains at different locations
and functional disturbances of organs, including the vegetative
symptoms, exhaustion/fatigue. It may be assumed that the
quality of life of these patients is more strongly impaired than
is the case for those with somatic disorders.18
This type of clinical picture is responsible for a very
significant number of health service claims.19–23
Mono-causal treatments are not useful and can mask
the risk of a somatic fixation.24 The outcome of interdisciplinary therapy that is prescribed too late can also be
problematic.25
Interdisciplinary multimodal therapy appears to deliver
useful efficacy.26 No studies currently exist which evaluate
the costs using a standardized approach and which would also
enable a benchmark to be set for the providers of care.

Interdisciplinary provision
of services in the operations
and procedures code
The (Operationen- und Prozedurenschlüssel [Operations and
Procedures Code]) (OPS) is an adaptation of the International
Classification of Procedures in Medicine published by the
World Health Organization (WHO). The OPS is a version
adapted to the requirements of the German health service.
The OPS is published by DIMDI on behalf of the Federal
Ministry of Health.27 The DIMDI is commissioned to publish
the OPS by the Federal Ministry of Health.
The interdisciplinary therapy used in the present study
was multimodal pain therapy OPS 8-918.

Structural requirements
and provision of services
The code for multimodal pain therapy stipulates a minimum
of 7 days interdisciplinary treatment (by legislation) of
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patients with chronic pain conditions (including tumor pain)
with involvement of at least two specialist fields (of which
one must be a psychiatric, psychosomatic or psychological
discipline). Patients must have at least three of the following features:
• manifest or threatened impairment of quality of life
and/or capability;
• failure of previous uni-modal pain therapy, a pain-related
surgical intervention, or withdrawal treatment;
• existing medication addiction or medication abuse;
• psychological disease accompanying the pain;
• serious somatic accompanying disease.
This code requires an interdisciplinary diagnosis by at
least two disciplines (compulsory psychiatric, psychological
or psychosomatic-psychotherapeutic discipline).
In addition, at least three of the following active therapeutic methods must be used simultaneously: psychotherapy,
physiotherapy, relaxation techniques, ergotherapy, medical
training therapy, sensomotoric training, workplace training, artistic therapy (art or music therapy) or other kinds of
occupational therapy. The therapy sessions last an average
of 30 minutes. The code also includes an evaluation of the
progression of the treatment by means of a standardized
therapeutic assessment, a daily doctor’s visit or team discussion, and a weekly interdisciplinary team meeting. In group
therapy, the size of the group is limited to a maximum of
eight people. Use of this code requires the responsible doctor
to have the additional qualification, “special pain therapy”
(OPS 8-918).
The area of application in this study comprised pain
therapy with the DRG U42Z. There are four pain DRGs
in the German DRG system. Performance of multimodal
pain therapy (OPS 8-918) in association with the main
diagnosis category involves the pain DRGs I42Z, Z44Z,
B47Z, and U42Z.

Methods
Costs accounting
In order to ensure that the case costs were calculated in an
exact and comparable way, the procedure chosen was that of
the Institute for the Hospital Reimbursement System (InEK)
as described in the Costs Accounting Manual, Version 3.0.
Comparison of the patients is therefore based on a standard
method of costing.
The InEK is responsible for the further development and
maintenance of the new reimbursement system on behalf
of the autonomous partners in the German health system:
the Deutsche Krankenhausgesellschaft (German Hospitals
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Association), the central associations of the health insurance
funds, and the Verband der privaten Krankenversicherung
(Association of Private Health Insurance Funds).
When a calculation of case costs is performed according to the Costs Accounting Manual, the high quality
of the data is ensured by the InEK plausibility and conformity tests.
The significant steps in the costs accounting – as used in
the present study – are summarized in Figure 1.
First, the medical case documentation (International
Classification of Diseases, [OPS]) and the usage data
recorded directly in the cost centers were examined for
completeness and plausibility. This is also especially important regarding relevance to the case, completeness, and
differentiation, taking into account the requirements for
the individual and total cost allocation.
It was also ensured that the costs listed in the latest
totals and balances list were in agreement with the costs
stated in the profit and loss account of the annual financial
statement.
A check was also done of whether the total costs listed
in the cost center accounting and the total of the individual
costs agreed with the total expenditures in the financial
accounting.
The organization of the cost centers and the allocation
key used for the indirect cost centers were also examined.
The direct cost centers to be included in the personnel
costs allocation were determined and labeled.
In the course of the personnel cost allocation, the allocation formula found for the direct personnel costs resulted
in a reduction for the cost centers providing services and a
corresponding increase for the cost centers benefiting from
services.
In the course of cost center allocation it was ensured
that the costs of the indirect cost centers of the medical
infrastructure were allocated to cost center group 7 (personnel and material costs of the medical infrastructure) of the
direct cost centers and the costs of the indirect cost centers of
the non-medical infrastructure were allocated to cost center
group 8 of the direct cost centers.
Combined cost centers were created before performing the cost center allocation. A list of totals and balances
for the cost centers was generated before performing the
internal cost allocation. The allocation key was allocated for
every indirect cost center of the medical and non-medical
infrastructure.
The internal cost allocation was done on the basis of
mutual clearing. The costs of the indirect cost centers of the
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Figure 1 Overview of the calculation steps for determining the DRG-relevant case costs, of InEK.
Abbreviations: DRG, Diagnosis Related Group; InEK, Institute for the Hospital Reimbursement System.

medical and non-medical infrastructure were distributed
between the direct cost centers on the basis of the allocation formula found.
In addition, the non-DRG relevant share of the allocated
costs of the indirect cost centers was separated and the
separated amount booked to the separation cost center. After
completion of the internal cost allocation the list of totals and
balances was drawn up. The list of totals and balances for the
cost centers to be separated was drawn up in each case both
before and after their transfer to the separation cost center.
The cost types for each direct cost center were combined into cost type groups. In the course of the cost bearer
accounting the direct cost centers were allocated to cost
center groups.
Those costs were then determined which are allocated as
individual costs. In addition, suitable reference magnitudes
were chosen for every direct cost center for the allocation
of case-related costs.
After the generation of calculation rates for the direct
cost centers, the joint costs of the direct cost centers were
distributed using the calculation rates between the cases
receiving care. The individual costs were allocated to the
corresponding cost modules of the treatment cases in
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accordance with the consumption documentation, and the
costs data were combined into cost modules.28
Table 1 contains a presentation of case-related cost modules consisting of cost type groups and cost center groups.

Costs data
The costs data were analyzed for a total of 17,424 hospitalized
patients with diseases from the group of affective and somatoform disorders (without the application of multimodal
pain therapy). The cost data of hospitals are representative.
They are the result of a valid cost calculation in Germany.
The basis is the standardized cost accounting scheme
of the InEK.
The following main diagnosis groups were taken into
account: somatization disorder, miscellaneous somatoform
disorders, persistent somatoform pain disorder, somatoform disorder not further defined, undifferentiated somatization disorder, somatoform autonomous functional disorder
of the upper digestive system, somatoform autonomous
functional disorder of the lower digestive system.
Table 2 shows the distribution between different years of
the patients and hospitals with and without interdisciplinary
complex therapy (CwMT).
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Table 1 Cost center groups, cost category groups
Cost center groups

Cost category groups

Cost center group 1: ward

Cost category group 1: personnel costs
physician services
Cost category group 2: personnel costs
nursing service
Cost category group 3: personnel
costs, medical technical service/
function service
Cost category group 4a: material cost
medicinal products
Cost category group 4b: material costs
medicinal products, direct costs
Cost category group 5: implant and
grafts
Cost category group 6a: material costs

Cost center group 2:
intensive care unit
Cost center group 3:
dialysis station
Cost center group 4:
operating rooms
Cost center group 5:
anesthesia
Cost center group 6:
delivery ward
Cost center group 7:
cardiac diagnostics/therapy
Cost center group 8:
endoscopic diagnostics/therapy
Cost center group 9:
radiology
Cost center group 10:
laboratories
Cost center group 11:
further diagnostics/therapy

Cost category group 6b: other medical
material costs
Cost category group 7: personnel and
material costs medical infrastructure
Cost category group 8: personnel and
non-material costs medical infrastructure

Because costs data at national level have been unavailable
up to now, cost accounting was performed for the years 2008
to 2012 for 205 cases receiving multimodal pain therapy. The
procedure chosen was analogous to that of the InEK Costs
Accounting Manual Version 3.0, as already described in the
Methods section.
The patients included in the study also suffered from
diseases from the group of somatization disorder with the
same main diagnosis groups as listed above.
Both groups have the same or a similar disease picture.
The basis is the International Classification of Diseases, the
standard diagnostic tool for epidemiology, health management, and clinical purposes.

Insured persons in Germany have a right to full inpatient
hospital treatment only if the aim of the treatment cannot be
achieved by means of partial inpatient, pre- and post-inpatient
or out-patient therapy including nursing care at home.
Multimodal pain therapy can be performed only on
patients when specific path entry criteria are met (see
Structural Requirements and Provision of Services).

Results
Analysis of costs data with multimodal
pain therapy (CMT)
The analysis shows that the personnel and material costs of the
non-medical infrastructure is the largest item. This includes
the salaries and statutory social insurance contributions of the
hospital domestic staff, the trade and supply service, and the
administrative services (patient billing, personnel management and recruitment, electronic data processing). Also
included are consultation fees, costs for lawyers, insurance,
laundry, material costs of training and continuing education,
patients’ meals, and all energy costs. Cost unit accounting
revealed that an average of 34.6% of all costs are incurred
by this cost category group (CCG) 8. The average costs for a
single patient undergoing treatment amount to €1,541.49.
CCG 1 includes the personnel costs for the medical service, statutory social insurance contributions, costs incurred
by retirement provision, and fees for doctors not employed
by the hospital. Over the entire period under observation this
amounts on average to 20.4% of all costs and is therefore the
second largest item. Medical care of a single patient incurs
average costs of €918.50.
On average over the entire period, 19.4% of the costs were
due to the nursing staff (CCG 2). This includes salaries, social
insurance contributions, and retirement provision. Nursing
costs for a single patient amount on average to €866.71.

Table 2 Overview: cost data in category groups in €
Patients N

Cost category group
1

2

3

Cost data in category groups in € for an interdisciplinary approach
Year 2008
21
546.1
717.43
238
Year 2009
36
803.7
758.4
265.8
Year 2010
42
992
947.4
239.4
Year 2011
48
1,086.3
976.2
283.4
Year 2012
58
1,164
936
329.7
Cost data in category groups in € (Data basis at the federal level)
Year 2009 (218 hospitals)
6,133
274.8
275.5
185.5
Year 2010 (225 hospitals)
5,499
348.2
300.6
191.8
Year 2011 (247 hospitals)
5,587
362.4
314.6
199.1

Costs mean

LoS mean

1,166.6
1,361.6
1,610
1,880
1,689.3

3,388
4,081
4,727
4,996
5,078.3

15.1
15.8
14.7
15
14.7

388.9
425.8
431.5

1,379.3
1,576.5
1,620.7

4.8
4.7
4.7

4

6

7

8

70,71
77.2
77.4
66.2
75.1

440.8
526.5
556.5
359
396.3

248.6
287.78
303.5
338.1
488.3

31.7
32.5
27.9

120.6
143.7
142.4

102
133.9
142.6

Abbreviation: LoS, length of stay.
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CCG 6 with an average of 10.6% of all costs is the
fourth largest item. This comprises the material costs of
medical treatment, in other words, medical and nursing
material, and material requirements of physiotherapy
and hygiene management. The average costs amount to
€449.20.
The personnel and material costs of the medical infrastructure are recorded in CCG 7 and comprise an average of
7.4% of the total costs. They include the costs for transportation of patients, maintenance of medical technical equipment,
and writing off repurchased medical consumables. The average costs per patient amount to €332.26.
An average 6.2% of the costs were incurred by CCG 3
(personnel costs of medical technical service/functional
service). This includes salaries, social insurance contributions,
and retirement provision. The care of a single patient results
in an average of €271.26.
The material costs for drugs are recorded in CCG 4 and
comprise an average of 1.6% of the costs. This consists of
medicines, blood bottles, and blood plasma. The costs per
patient amounted on average to €73.30.
During the period studied, the patients remained in hospital for an average of 15.08 days.

Analysis of the costs data
at national level without
multimodal pain therapy (CwMT)
In the year 2009 the data of 6,133 patients were evaluated
(38.06% male, 61.93% female). The mean length of stay
was 4.8 days with a standard deviation of 2.9 days. The costs
incurred in CCG 1 and CCG 2 are equally high on average
while, here too, CCG 8 with 28% accounted for the greatest
share (Table 2).
The data of 5,499 patients (34.08% male, 65.92% female)
were evaluated for the year 2010. The mean length of stay
was 4.7 days with a standard deviation of 2.5 days. The largest share of costs resulted from CCG 8, followed by CCG 1
and CCG 2 (Table 2).
For the year 2011 the data of 5,587 patients were evaluated
(34.49% male, 65.51% female); the mean length of stay was
4.5 days with a standard deviation of 2.5 days. The largest
share of costs came from CCG 1 and 8, followed by CCG 2
and 3 (Table 2).
Combination of the results obtained by analysis of the
years 2009–2011 shows that the largest share of costs with an
average of 28% arises from CCG 8, followed by an average
of 22% for CCG 1, 19% for CCG 2, 13% for CCG 3, 9% for
CCG 6, 8% for CCG 7, and 2% for CCG 4.
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Discussion and conclusion
Examination of the two groups surveyed in this study
shows that CCG 8 (personnel and material costs of the
non-medical infrastructure) was the origin of the largest
expenditure for the hospital. There are several reasons why
the costs of this cost bearer group are higher for CMT.
The average time of stay in the hospital in the CMT
group during the period under observation (January 2008
to December 2012) was 15 days and was therefore an average of 10.3 days longer than in the CwMT. This resulted in
higher costs for patients’ food, energy consumption, and for
the in-house clinical personnel. The costs for patient management are also higher. High demands are placed on the
documentation, the provision of care, and on patient billing.
The complexity of the care processes associated with the
procedures involved in providing care also made an impact
as coordination costs in CCG 8.
In terms of percentage, the average cost of CCG 1 is the
second largest cost group in both groups. This can be due to
the fact that especially the procedures for admission and discharge of the patient generate the greatest costs. A longer time
of stay for the patients in the CMT group increases the demand
for resources, in particular because of the need for further medical interventions, observations of progression, and visits.
Moreover, the provision of interdisciplinary services
demanded by this procedure is associated with higher costs
for specialist medicine. In addition to the therapy management with the additional requirement of special pain
therapy, the integration of a psychiatric, psychosomatic or
psychological-psychotherapeutic discipline is required. In the
present study, a specialist for psychiatry was integrated into
the treatment process. The weekly, individual discussion with
the doctor, which is a mandatory component of multimodal
pain therapy, also contributes to the higher costs.
The costs for the nursing procedures form the third highest cost group (CCG 2) in both groups (in percentage). The
average outlay for resources is significantly higher in the
CMT group. This can, in particular, be due to the greater organizational demands on the nursing personnel, for example
as a result of the deployment of nurses specially trained in
pain management. Furthermore, the presence of complex
accompanying diseases may be assumed, which can necessitate a holistic approach to nursing.29
Percentage differences are found in both groups in respect
of CCG 6. The considerably greater therapy costs in the CMT
group derive from the requirements of multimodal pain
therapy as an interdisciplinary therapy, which requires the integration of various therapeutic specializations in the treatment
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process. The individual disciplines are also included at the
interdisciplinary team meeting, which takes place every week.
In the course of the meeting, therapeutic targets are formulated
and evaluated and the treatment progression examined and
documented,30 which can be reflected in higher costs.
The differences in the CCG 3, which, in this case, are
much higher in percentage terms in the CwMT, can be
the result of a more intensive diagnostic amount during an
extensive initial examination. In the CMT an existing, confirmed diagnosis is assumed, which can incur further costs
only as part of diagnostic monitoring of progression.
CCG 7 and CCG 4 will not be discussed in greater detail
because here there are no major percentage deviations.
There are a lot of implications for health care provision,
health policies and use. This clinical picture of affective and
somatoform disorders presents like other psychiatric diseases31
a major challenge for the provision of outpatient and inpatient
care worldwide. It is important to achieve complete transparency about the costs incurred by the inpatient treatment of
patients with diseases in the area of affective and somatoform
disorders and to analyze cost differences between interdisciplinary and usual care treatment. Diagnosis related costs
analyses are the subject of science and research and are of great
relevance and importance not only for decision makers in the
hospital and for funding bodies, but also for health policy.
Numerous studies demonstrate the superior eff icacy of interdisciplinary therapies in complex diseases
compared with conventional mono-modal therapeutic
approaches.32–36
For the care provider, interdisciplinary therapies are
associated with a higher use of resources in comparison with
uni-modal therapies.29,30
That is why in Germany, indication-related interdisciplinary care provision in the form of complex treatments has been
included in the OPS, in order to properly define a holistic
approach to complex clinical pictures. The complex treatments included in the OPS define specific minimum criteria
for the quality of organization, procedures, and outcomes.
Further costs analyses are necessary for other clinical pictures requiring interdisciplinary inpatient therapy, especially
in the context of procedure and outcome quality.
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