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Abstract 
Introduction: In general, incentive tools like pay for performance (P4P) have positive effects regarding treatment 
quality and financial outcomes. As they are applicable to the clinical management of chronic conditions like 
asthma and diabetes, this article analyses their potential for multimodal complex treatment of chronic rheumatic 
diseases.  
Methods: Cost data for chronic rheumatic diseases with and without specified complex treatments and their 
respective remuneration are compared to permit specific statements regarding incentive aspects in a DRG setting. 
Moreover, several standardized Patient-Report-Outcome-Measures (PROMs) are considered in the context of 
complex treatment to allow not only for efficiency, but also effectiveness evaluation.  
Results: In total, 375 patients with complex treatment for rheumatic conditions were surveyed from 2013 to 2018. 
The incentive is slightly below (4,821.05 €) the costs incurred for complex treatments (4,972.44 €). The results of 
the used PROMs are positive as pain intensity decreased considerably (p <.001, r=0.75) and mental state 
complaints were reduced (p <.001).  
Conclusions: PROMs are valid instruments to capture changes in patient well-being. They also help to improve 
clinical operations and can be used for benchmarking. The P4P approach should cover the costs incurred to ensure 
the incentive structure.  
Keywords: chronic care, incentive, multimodal treatment, patient-report-outcome-measure, pay for performance, 
rheumatic and musculoskeletal diseases 
1. Introduction 
It has been estimated that around 2 billion people worldwide suffer from rheumatic diseases (Vos et al., 2012). 
More than 200 of these conditions are currently known (Van Der Heijde et al., 2018). Many of these are chronic 
and affect patients’ quality of life (Anyfanti et al., 2016; Van Der Heijde et al., 2018) and the cost structure of the 
healthcare system for a long time. 
Healthcare policy makers and service providers are therefore required to provide for adequate and efficient care. 
While efforts to improve the quality of care have long been debated, service providers are offered few incentives to 
improve the quality delivered due to limited resources. This reduces the likelihood of implementation of 
innovative and improved care management. Being problem-oriented and applied to the specific patient (DiPiero & 
Sanders, 2005), it is more effective, but more costly.  
Incentive tools like pay-for-performance (P4P) or pay-for quality (P4Q) are discussed and analysed worldwide in 
this context (Van Herck et al., 2010; Ryan & Doran, 2012). The Quality and Outcomes Framework (QOF) 
currently introduced in the UK is one of the key P4P projects (Ryan & Doran, 2012). P4P is linked to the quality of 
structure, processes, and results. Thus, health service is provided in accordance with specified quality criteria 
while taking into account the financial burden (Ryan & Blustein, 2012). In general, it can be assumed that 
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optimized structure and processes will have an impact on the quality (Donabedian, 1966). 
However, the implementation of P4P programs is often difficult because incentive structures designed to achieve 
quality targets and improve care structures are complex (Kondo et al., 2016, Mendelson et al., 2017). This is one of 
the reasons why P4P are often diagnose-related and only focus on specific diseases. Thus, they cannot adequately 
take into account individual needs of chronically ill, multimorbid patients (Boyd et al., 2005; Barnett et al., 2012). 
Inflexible linking of P4P programs and clinical practice guidelines or quality initiatives has been the subject of 
critical discussions (Commonwealth Fund international health policy survey, 2010).  
As instruments for specific indications, P4P initiatives are being used in the treatment of chronic diseases such as 
asthma and diabetes (Levin-Scherz et al., 2006; Scott et al., 2009). Extensive analyses in both outpatient and 
inpatient settings tend to show positive effects of P4P in the treatment of these (Van Herck et al., 2010), suggesting 
the utilization of P4P for further chronic conditions like rheumatic diseases. Nevertheless and despite the trend to 
develop P4P instruments for specific indications, remuneration schemes that are linked to quality have not been 
widely used in the field of rheumatology (Harrison et al., 2016). In addition, their effectiveness in promoting 
higher quality of care needs scientific inquiry and evaluation (Bombardier & Mian, 2013). The aim of this article is 
thus twofold. Taking the German DRG system as basis, which allows distinguishing between treatments of 
rheumatic diseases with and without multimodal complex treatment (MRT), we analyse the P4P effect of MRT and 
its effectiveness based on Patient Reported Outcomes. Moreover, we add to the literature on P4P in the context of 
multimorbidity. MRT cover a very broad range of individualized interventions and their combination because of 
the diverseness of the illness. This mimics the situation of chronically ill, multimorbid patients.  
1.1 The Multimodal Rheumatologic Complex Treatment (OPS 8-983) (MRT) 
Hospitals receive different remunerations depending on whether they treat (rheumatic) diseases in a classical way 
or using complex treatments. For the latter, specific treatment codes (so called complex treatment codes) were 
developed to make costly and specialised treatments billable in the German diagnosis related groups (G-DRG) 
system. With regard to the remuneration and the costs incurred, cost-unit accounting determines the total costs of 
complex treatment for each patient. In DRG contexts, payments for cases are flat-rates calculated based on the 
average base rate times a cost weight.  
This study investigates the multimodal rheumatologic complex treatment, which is classified in the German 
procedure classification (OPS) (OPS 8-983). This complex treatment was selected because it ensures holistic care 
of patients with chronic rheumatic conditions according to guidelines for quality assurance of inpatient services. 
The German Institute of Medical Documentation and Information (DIMDI) publishes the OPS procedure 
classification on behalf of the German Federal Ministry of Health. It lists all complex treatment codes. OPS is an 
adaptation of the International Classification of Procedures in Medicine (ICPM) of the World Health Organisation 
(WHO).  
An implementation of MRT places stringent requirements on the structure and procedural organization of a 
hospital and requires specialist rheumatologic supervision. Specific quality criteria that concern the structure, 
process and result quality must be ensured for the MRT. The specification of head physician qualifications, 
provision and implementation of physiotherapy, occupational therapy, pain treatment, cognitive behavioural 
therapy, and psychotherapy are structural quality criteria. At least three of the following treatment modes must be 
used: “physiotherapy”, “occupational therapy”, “pain treatment”, “cognitive behavioural therapy”, and 
“person-centred psychotherapy”. Achieving a specific treatment density per week and performing assessments at a 
specific time relate to process quality. At least 11 hours of treatment per week are required per patient. An 
immediate start of multimodal treatment also affects processes. It must be guaranteed that pain treatment and 
physiotherapy are started without delay. Outcome quality indicators are defined by specifying assessment 
parameters. In addition to a standardized assessment, it is also necessary to measure the disease activity, functional 
impairment, and the pain extent at the beginning and end of hospitalization.Treatment results are evaluated 
according to patients’ assessment of changes in pain intensity, mental state, subjective evaluation of impairment 
due to physical and general complaints, and physical mobility. The examination of outcome quality should provide 
information about the effect of structure and process quality on treatment results. Furthermore, these plus the costs 
incurred need to be compared with the higher remuneration for the performed service.  
1.2 Patient-Report-Outcome-Measure (PROM) 
Despite advances in the pharmacological treatment of rheumatic diseases and its positive impact on disease 
activity and inflammatory parameters, patients often report that their condition negatively affects their well-being 
due to symptoms such as pain, fatigue, morning stiffness, or depression (Fautrel et al., 2018). Medical technology 
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cannot or not sufficiently measure many patient-related data. This concerns, for example, depression, perceived 
strength or frequency of symptoms (such as headaches), or the effect of the disease on performing everyday tasks. 
Data from routine self-assessment of a patient’ s state of health, called Patient-Report-Outcome-Measure (PROM), 
alleviate this issue. PROMs allow patients to answer questions about their state of health independently, without 
any interference from the outside. Patients record the impact of their illness from their own point of view (Dawson 
et al., 2010), which together with medical data leads to a comprehensive assessment of treatment benefits (Black 
2013). This is helpful to better focus on the needs of the individual patient Greenhalgh et al., 2017), to treat the 
symptoms more efficiently (Food and Drug Administration, 2009; Chin & Lee, 2008), and to monitor the course of 
treatment (Rotenstein et al., 2017). Furthermore, Patient Reported Outcomes (PROs) have the potential to improve 
patient-physician communication and to increase satisfaction through active patient involvement (Valderas et al., 
2008). From a scientific point of view, PROs can help to better account for patient perspectives when taking 
treatment decisions (Haywood, 2006). This creates the basis for patient-oriented care.  
However, even though they can help to make precise, efficient and flexible (Cella et al., 2010) statements about the 
quality of treatment (Castrejon & Pincus, 2012), quality measurement instruments such as PROM are rarely used 
for patients with chronic conditions. By including standardized PROMs, this article helps closing this research gap. 
The next section describes the approach employed. 
2. Material Studied 
In total, 375 patients were surveyed using PROMs to assess their state of health on admission and on discharge (see 
3.1.). The retrospective study includes all patients with close to complete datasets on PROMs. Missing data thus 
does not represent a sufficient risk of bias (Sloan et al., 2007). The primary diagnosis was confirmed by a specialist 
in rheumatology and identified, according to the German coding guidelines, as “the diagnosis which, after analysis, 
has been established as the principal reason for admitting the patient” (Deutsche Kodierrichtlinien). Only patients 
with degree 2 and 3 of chronicity were included. The basis was the Mainz Pain Staging System (MPSS), which 
considers temporal aspects (pain progression), spatial aspects (pain localization), medication-taking habits, and 
occupation of the patient. The MPSS is considered a valid measuring instrument (Frettlöh et al., 2003, Wurmthaler 
et al., 1996). This created a homogeneous group of patients that could be used to evaluate the PROMs and to 
calculate treatment costs. 
All patient data is anonymised as only the diagnosis, degree of chronicity and PROM outcomes are of relevance for 
the analysis. The study was approved by the Research Committee for Scientific Ethical Questions of UMIT - 
University of Health Sciences, Medical Informatics and Technology, Hall in Tirol, Austria. 
3. Methods 
Descriptive and inductive statistical calculations were generated using the statistical software package SPSS 
Statistics 25.0 (IBM, 2017). We employed dependent t-tests in cases of normal distribution and the Wilcoxon test 
to verify if there are significant differences between two measurements where normal distribution was violated. 
This method is also very resistant to outliers and uses two paired samples to check whether the central tendencies 
of the underlying paired populations are equal (Siegel & Castellan, 1956). Below, the PROMs and cost data 
analysed are described.  
3.1 Patient-Report-Outcome-Measure (PROM) 
Patients were surveyed using PROMs on admission and on discharge from the hospital. The MRT specifies 
requirements for staff qualification, evidence-based use of treatment modes, treatment intensity, processes, and 
surveying by means of PROs. It does not yet prescribe which PRO values should be achieved until the patient is 
discharged. This section presents the instruments used in this study. 
3.1.1 Visual Analogue Scale (VAS) 
This study employed the VAS to measure pain. VAS has been widely used for many years, also for patients with 
rheumatic conditions (Downie et al., 1978). It can be done in less than a minute (Downie et al., 1978), is therefore 
economical and requires few resources plus is well accepted by patients (Huskisson, 1974). It consists of a 100 mm 
horizontal line on which respondents mark the point that matches the amount of pain they feel. “No pain” equals 0 
and “unbearable pain” equals 10 on the scale (Burckhardt & Jones, 2003). The advantage of VAS is its very high 
degree of resolution (possibility of finest gradations) (Flynn et al., 2004). VAS values are rationally scaled and 
allow the application of parametric tests, assuming normal distribution. Reliability and validity of measurements 
with VAS have been confirmed by many studies (Bond & Lader, 1974; Gift, 1989). The test-retest reliability is 
very high with r = .98.  



gjhs.ccsenet.org Global Journal of Health Science Vol. 12, No. 8; 2020 

130 

 

3.1.2 Patient Health Questionnaire (PHQ) 
The Patient Health Questionnaire (employed in the German Version PHQ-D) is used to evaluate patients with 
acute pain exacerbations due to a chronic rheumatic disease, as these patients often develop a depression. The 
PHQ-D, also known as “PHQ-9”, has established itself as a psycho-diagnostic tool in the clinical practice and 
science (Spitzer et al., 1992; Gilbody et al., 2007; Kroenke et al., 2001) not only in treatment, but also for 
follow-up (US Preventive Services Task Force, 2002). The tool can be used in inpatient settings (Stafford et al., 
2007) and is recommended by the American Psychiatric Association working group. The following values can be 
assigned to answers: 0 (“not at all”), 1 (“on some days”), 2 (“on more than half of the days”), and 3 (“nearly every 
day”). Values below 5 indicate absence of a depressive disorder. Values between 5 and 9 correspond to a mild or 
persistent depressive disorder. Moderate depressive episodes are present at 10-14 points. 15 to 19 points indicate a 
moderately severe, and 20-27 points a major depressive disorder. A meta-analysis demonstrated high sensitivity 
and specificity of the studies, with 80% and 92%, respectively (Gilbody et al., 2007). The internal consistency of 
this tool is very high (Cronbach’ s α = 0.88 and α = 0.89) (Gräfe et al., 2004; Kroenke et al., 2001). The same is true 
for its test-retest reliability. 
3.1.3 Zerssen 
The “Von Zerssen complaint list” is used to assess the extent of the subjective impairment caused by physical and 
general symptoms (Zerssen & Koelle, 1976; Zerssen & Petermann, 2011). It has been selected because it can be 
used in patients with advanced chronicity and comorbid mental conditions. The tool consists of 24 items that 
designate the respective symptoms. The scores of the individual items (0 = not at all, 1 = rarely, 2 = moderately, 3 
= strongly) are added up. The internal consistency is α = .94. The split-half reliability is high with r = .93. With 
regard to the validity, a value of r = .62 results in correlation with the criterion of belonging to a clinical or control 
group (Fahrenberg et al., 2001).  
3.2 Calculation of Treatment Costs 
There are direct and indirect cost centres. Direct cost centres provide services that are directly related to the patient. 
These are nursing, examination, and treatment services. Indirect cost centres, on the other hand, provide services to 
direct cost centres without a relation to patients. These are, for example, “pharmacy”, “bed maintenance”, 
“provision of goods and services”, and “administration”. Costs of these indirect cost centres must be charged to the 
direct cost centres using appropriate distribution keys. 
Costs are calculated in accordance with the specifications of the Calculation Manual (version 3.0) by the German 
Institute for the Hospital Remuneration System (InEK). This manual must be used for the further development of 
the German DRG system. Patient-related treatment cost calculations include all treatment cases, services, and 
costs of the hospital that fall under the DRG system’s compensation framework under the applicable regulatory 
requirements. This includes the collection of case-related data and cost data (approximately 41,250 data for this 
study). The calculation of the cost of treatment, for all cases, uses a total cost approach on an actual cost basis. In 
both – cost element accounting and cost centre accounting – the total hospital costs are adjusted for cost 
components that are not related to services included in the DRG system. In addition, a breakdown of costs should 
ensure consistency between cost and service volumes reported for each cost centre. Table 1 shows the key cost 
calculation steps of the total calculation. The key steps of cost centre accounting and cost unit accounting are 
summarized in Tables 2 and 3. Cost elements are grouped into cost element groups according to the specifications 
of the Calculation Manual (Table 4). 
 
Table 1. Overview of the central calculation steps 
Preparation of the data required for the calculation (case-related data, cost data, internal performance calculation billing key) 

Personnel cost accounting 

Determination of the relevant services 

Calculation of Costs Relevant to Costs: Work within Cost Element Accounting 

Calculation of Cost-Relevant Costs: Work in Cost Center Accounting 

Cost center accounting 

Carrying out cost object accounting (direct costs and overheads) 
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Table 2. Central steps of cost center accounting  
The cost of indirect medical cost centers Infrastructure must be assigned to cost element group 7 of direct cost centers 

Assignment of indirect cost centers not medical infrastructure to the cost element group 8 of the direct cost centers 

Relief of the collection cost centers 

Creation of a sum and balance list for the cost centers before the implementation of the internal performance calculation 

Assignment of allocation keys for each indirect cost center of medical and non-medical infrastructure 

Implementation of the internal performance calculation based on the chosen procedure 

Creation of a sum and balance list after execution of the internal performance calculation 

Creation of a sum and balance list for the accruals cost centers in each case before and after their discharge on the accrued 
expenses 

Consolidation of cost elements per direct cost center to cost element groups 

 
Table 3. Central steps of cost object accounting 
Assignment of direct cost centers to cost center groups 

Determination of the costs that are assigned as direct costs 

Selection of suitable reference variables for case-related cost assignment for each direct cost center 

Creation of calculation rates for direct cost centers 

Distribution of overheads of direct cost centers to the benefit receiving cases using the calculation rates 

Assignment of the direct costs according to the consumption documentation in the case data record, on the corresponding cost 
modules of the treatment cases 

Compaction of cost data to cost modules 

 
Table 4. Overview of the cost element groups of a treatment case 
Cost Element Group (CEG) 1 Personnel costs, medical service 

CEG 2 Personnel costs, nursing service 

CEG 3 Personnel costs of the functional service and the 
medical-technical service 

CEG 4a Material costs for pharmaceuticals 

CEG 4b Material costs for pharmaceuticals (direct costs / actual 
consumption) 

CEG 5 Material costs for implants and transplants 

CEG 6a Material costs of medical supplies (excluding 
pharmaceuticals, implants and transplants) 

CEG 6b Material costs of medical supplies (direct costs / actual 
consumption, excluding pharmaceuticals, implants and 
transplants) 

CEG 7 Material costs of medical personnel and material costs of the 
medical infrastructure 

CEG 8 Personnel and material costs of non-medical infrastructure 

 
4. Results 
4.1 Cost Analysis 
The cost weight for remuneration of hospitals (reference range: years 2013-2018) for conventional treatment of 
fibromyalgia is, on average, 0.8945. If an average base rate of € 3245.63 is applied over this period, the hospital 



gjhs.ccsenet.org Global Journal of Health Science Vol. 12, No. 8; 2020 

132 

 

will receive a flat-rate sum of € 2903.22. Treatment of rheumatoid arthritis is remunerated with € 2661.42, with a 
cost weight of 0.820. Treatments of ankylosing spondylitis and polymyalgia rheumatica are remunerated with € 
2421.24 (Figure 1). If patients are treated within the scope of the MRT, taking into account the specified structural 
characteristics, cost bearers will pay € 4821.05 to the hospitals. This is independent of the specific rheumatic 
disease. The (potential) incentive portion is therefore on average € 2159.09 higher than for conventional 
treatments. 
 

 
Figure 1. Value-based Purchasing: Conventional Care and Multimodal Care 

 
4.1.1 Cost-Unit Accounting 
To calculate the incentive portion, a standardized cost-unit accounting was performed for the 375 treated patients 
including all cost types listed in Table 4 expect for CEG 4b, 5, and 6b since there were no costs involved, or the 
amounts were very small. CEG 1, 2, and 8 account for the largest share of costs. CEG 1 includes salaries of doctors, 
social security contributions, and fees for non-salaried doctors. CEG 2 includes salaries and social security 
contributions of nursing staff. CEG 3 covers salaries and social security contributions of medical-technical staff. 
CEG 4a covers costs of medicaments. 6a covers dressings, therapeutic remedies, and aids. CEG 7 covers 
essentially the cost of patient transport and medical equipment maintenance. CEG 8 covers salaries of 
administration and technical staff, their social security contributions, and cost of electricity, food, and hospital 
admin. An average total cost of € 4,972.44 was calculated per patient for the multimodal rheumatic complex 
treatment. The incentive is thus slightly below the costs incurred (Figure 2). 
 



gjhs.ccsenet.org Global Journal of Health Science Vol. 12, No. 8; 2020 

133 

 

 
Figure 2. Results from the cost-unit accounting: multimodal rheumatic complex treatment 

 
4.2 Quality criteria and PROs 
This study investigated 375 complex treatments. Patient data for pain intensity (is complete, no value is lacking) 
was collected by means of VAS at admission and discharge. The average pain intensity was reduced from 7.028 to 
4.205 until the patient was discharged, as shown in Figure 3a. Figures 3 b and c show the evaluation of well-being 
at admission and discharge. A reduction of the value means the state improved, which is true for the majority of 
patients.  

1 Personnel costs 
medical service; 

1146.71€

2 Personnel costs 
Nursing service; 

1047.52€

3 Personnel costs of 
the functional service 

and the medical-
technical service; 

344.34€4a Material costs for 
pharmaceuticals; 

70.24€

6a Material costs of 
medical supplies 

(excluding 
pharmaceuticals, 

implants and 
transplants); 31.89€

7 Material costs of 
medical personnel and 

material costs of the 
medical infrastructure; 

480.15€

8 Personnel and 
material costs of non-
medical infrastructure; 

1851.59€
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Figure 3a. Boxplots; VAS physical well-being and pain intensity on admission and discharge 

 

 
Figure 3b. VAS Physical well-being on admission 
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Figure 3c. VAS Physical well-being on discharge 

 
The p-value is highly significant regarding changes in perceived pain (t-test, p<.001) over time (Tables 5a, b).  
 
Table 5a. Descriptive values (VAS) for both measurements 

 Average N standard deviation Standard error of the 
mean value 

 
pain intensity on arrival (VAS) 7.028 375 1.7212 .0889 

intensity of pain at discharge (VAS) 4.205 375 1.7074 .0882 

 
Table 5b. Pain intensity: t-test for connected samples 

 

Paired differences 

T df Sig. 
2-sided Average standard 

deviation 
Standard error of the 
mean value 

95% confidence interval of 
the difference 

lower upper 

 

pain intensity on 
arrival (VAS) 

intensity of pain at 
discharge (VAS) 

2.8232 2.2012 .1137 2.5997 3.0467 24.837 374 .000 

 
The values for VAS “Physical well-being” (Table 5c), also significantly differ between admission and discharge 
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(asymptotic Wilcoxon test: z = -14.514, p <.001, n = 375). The effect size is r =0.75 and corresponds to a very 
strong effect. 
 
Table 5c. VAS physical well-being 

 N Middle rank Rank sum 

VAS physical well/being discharge -
VAS physical well/being admission 

Negative ranks 317a 196.75 62370.00 

Positive ranks 47b 86.38 4060.00 

Bonds 11c   

total 375   

a. VAS physical well/being discharge < VAS physical well/being admission. 

b. VAS physical well/being discharge > VAS physical well/being admission. 

c. VAS physical well/being discharge = VAS physical well/being admission. 

 
Changes of mental state measured by means of PHQ-9 show a reduction of the value in the majority of patients, 
which means that their mental state has improved. This can be seen in the clear shift of values to the left in Figure 
4b in comparison with Figure 4a, which means that the score value decreases.  

 
Figure 4a. Frequency of Patient Health Questionnaire Depression (PHQ-D) on admission 
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Figure 4b. Frequency of Patient Health Questionnaire Depression (PHQ-D) discharge 

 
Overall, and based on a complete response rate (N = 375), the values decrease highly significantly (WSR p<.001) 
(Tables 6a, b). 
 
Table 6a. PHQ-D discharge - PHQ-D on arrival 

 N Middle rank Rank sum 

PHQ-D discharge - PHQ-D on arrival 

Negative ranks 328a 189.05 62007.00 

Positive ranks 30b 75.13 2254.00 

Bonds 17c   

total 375   

a. PHQ-D discharge < PHQ-D arrival. 

b. PHQ-D discharge > PHQ-D arrival.  

c. PHQ-D discharge = PHQ-D arrival 

 
Table 6b. Wilcoxon signed-rank test PHQ-D discharge - PHQ-D on arrival 
Testa 

 PHQ-D discharge - PHQ-D arrival 

Z -15.258b 

Asymptotic significance (2-sided) .000 

a. Wilcoxon signed-rank test (WSR) 

b. Based on positive ranks. 
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One patient assessment at discharge is missing from the assessment acc. to Zerssen. Overall, the negative ranks 
clearly outweigh the positive ones. The values decrease significantly, which indicates a reduction in complaints 
(WSR p<.001) (Tables 7a,b). 
 

Table 7a. Zerssen discharge - Zerssen on arrival 
 N Middle rank Rank sum 

Zerssen discharge - Zerssen arrival 

Negative ranks 275a 194.50 53488.00 

Positive ranks 75b 105.83 7937.00 

Bonds 24c   

total 374   

a. Zerssen discharge < Zerssen arrival. 

b. Zerssen discharge > Zerssen arrival. 

c. Zerssen discharge = Zerssen arrival. 

 
Table 7b. Wilcoxon signed-rank test Zerssen discharge - Zerssen on arrival 
Testa 

 Zerssen discharge - Zerssen arrival 

Z -12.028b 

Asymptotic significance (2-sided) .000 

a. Wilcoxon signed-rank test (WSR). 

b. Based on positive ranks. 

 
5. Discussion 
For several years, there has been a discussion around performance-based pay for healthcare providers, such as 
hospitals and doctors, which should provide incentives for better quality and efficiency of care (Jha et al., 2012). 
This approach is also supported by the WHO (Richard, 2010). Complex treatments are an innovative construct that 
can be used to set binding structural, procedural, and outcome indicators for hospitals. However, their 
implementation is complex in itself. Regarding P4P, contradictory results are debated (Roberts et al., 2018). In the 
case of specific chronic diseases, there is also a risk that P4P could exclude patients from a treatment program 
(Simpson et al., 2007) should the incentive be too small to cover costs. Therefore, linking incentives for providers 
to qualitative structural characteristics and ensuring cost-coverage seems advisable for the treatment of 
multimorbid patients with chronic conditions.  
So far, only a few studies have evaluated the outcome of complex treatment (Romeyke & Stummer, 2014; Klemm 
et al., 2019). In addition, analyses of incentive structure focusing on multimodal treatments for acute inpatient 
treatment of rheumatic diseases in conjunction with outcome parameters have not been investigated scientifically. 
The aim of this article was thus to analyse the costs, remunerations and PROM results of treatments for rheumatic 
diseases with and without multimodal complex treatment in the German DRG context. This was done to check for 
effectiveness (PROM) and potential incentives (higher remunerations) of multimodal complex treatments in 
rheumatic diseases, closing a research gap there.  
Cost analyses demonstrate that the share of incentives is approximately 85% higher compared to a conventional 
treatment without statutory requirements. However, the results of cost calculation show (1) that this does not 
entirely cover the costs incurred and (2) a high cost share in CEG 8. In addition to salaries and social security 
contributions of administrative staff, providers of goods and services, and technical service staff, this cost type 
includes the entire food and electricity supply, and additional organizational effort required to coordinate the 
treatment team. Procedural requirements concerning MRT are very high as the coordination of the treatment team, 
the control of treatment intensity, integrating PROMs, and the control of length of stay have to be covered. An 
improved process management of complex treatments might help to close the remuneration gap. Specially trained 
assistants could provide the treatment team with support regarding planning of schedules, etc. On a systems and 
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societal level, interventions regarding prevention of chronic conditions could be improved to reduce the number of 
patients requiring complex treatment. The increasing demand for individual and holistic treatment programs for 
patients with long-term rheumatic and musculoskeletal diseases opens a new chapter in rheumatology (Nikiphorou 
et al., 2018). With increasing competition for patients, hospitals will seek to improve patient satisfaction. In the 
future, inpatient rheumatology care should thus be geared more towards improving treatment outcomes, 
documenting these quality improvements, and establishing methods for optimizing the quality of clinical process 
(Harrington 2008). Additional evaluations, for example, of mental health of patients by means of PROs, as has 
been done in this study, may help to improve treatment outcomes (Ahles et al., 2006).  
As could be shown in this article, patient reported outcomes regarding pain, mental state and complaints do 
improve under complex treatment conditions. Ongoing measurement of pain intensity by patients themselves is 
considered the gold standard of pain measurement (Turk et al., 2008). Patient information collected via VAS 
allows the treatment team to respond quickly and adjust the treatment. Additional monitoring of complaints, for 
example, by means of the Zerssen complaint score, gives the treatment team a more accurate picture of the patient 
status, and can be used as a basis for individual patient care and symptom control (Zerssen & Petermann, 2011). In 
addition, integrating PROs into multimodal treatment concepts also provides the opportunity to benchmark against 
other hospitals, or health systems of other countries (Van der Wees et al., 2014, Cella et al., 2015). 
6. Conclusion 
In Germany, MRT is offered by specialized clinics for the treatment of acute exacerbations of complex rheumatic 
diseases. Due to its legally prescribed content, it offers an intensive treatment option with longer length of stay in 
hospital, the added value of multiple treatments, and patient-centred outcome measurement. Specialized hospitals 
are granted incentives based on the quality of structure, process, and outcome specified by MRT.  
Remuneration systems can be improved by incorporating P4P aspects, also regarding complex treatments. Based 
on patient reported outcomes, the latter have a positive impact on perceived pain, mental state and complaints. 
Though measured twice and with very good response rates, data using PROMs was only taken during 
hospitalisation, so there is no information regarding later effects. Moreover, in addition to structures and processes 
in hospital care, there are other factors that influence the quality of patient care which may be highly individualistic. 
Long-term evaluations of multimodal treatment concepts for chronically ill patients are called for. 
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