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Abstract––The cost-intensive care of a growing number of pain patients means that hospitals specialising in 

interdisciplinary pain therapies as part of providing acute inpatient care are placed under increasing 

pressure in ensuring that the quality of care remains high while the costs incurred remain low. The purpose 

of the present study is to investigate whether a clinical pathway for multimode pain therapy in diseases and 

disturbances of the musculoskeletal system and connective tissue remains the quality of care high while the 

costs incurred remain low. 

Analysis is necessary of the core processes of pain therapy in respect of quality and costs, taking 

account of the ages and comorbidities of the two groups of subjects. This analysis examines the pain 

intensity, the costs incurred for the care personnel, therapy minutes involved, and hospitalisation duration. 

It`s shown that costs can be lowered as a result of the CP and that, despite a reduction in the duration of 

hospitalisation, the pain intensity on being discharged from hospital is no lower than for the comparison 

group without CP. 

A clinical pathway, referred to indications, should be developed by all personnel involved in the 

therapy process and, in the medium term, should become a fixed component of operative and strategic 

business management. 

 

Keywords––clinical pathway, DRG, pain therapy, personnel costs of the nursing service, quality, pain 

intensity, duration of hospitalisation, secondary diagnoses, therapy minutes. 

 

I. INTRODUCTION 
Pain numbers among those symptoms that can severely and persistently impair quality of life. 

Correspondingly great are today's expectations placed on researchers and doctors to provide drug and 

therapeutic treatment strategies for the elimination, or at least alleviation, of chronic pain conditions.  

In Europe there are millions of people who suffer from long-term pain that required treatment [1]. 

These patients are generally resistant to unimodal outpatient therapy and must be treated in specialized hospitals 

with multimode approaches. An interdisciplinary treatment of chronic pain is effectively [2, 3] and can also 

reduce opioid use and increasing return to work [4]. 

Fig. 1 illustrates the system used for the different pain therapies in the G-DRG system (German 

diagnosis related groups). According to this, the performance of multimode pain therapy (OPS 8-918) combined 

with the major diagnosis category (MDC) yields four different pain DRGs: I42Z, U42Z, Z44Z and B47Z. 

The MDC defines the section classification of the German DRG catalogue. The major diagnostic groups 

organize the DRGs according to the organ system or to the cause of the disease. 
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Fig. 1: Pain therapies in the G-DRG System 

OPS 8-918

I42Z B47ZZ44ZU42Z

MDC 8 MDC 19 MDC 23 MDC 1

Major diagnosis: ICD-10

I42Z  Pain Therapy: Musculoskeletal System And Connective Tissue
U42Z  Pain Therapy: Mental Diseases and Disorders
Z44Z  Pain Therapy: Factors Influencing Health Status
B47Z  Pain Therapy: Nervous System

 
 

Chronic pain cause high health care costs [5]. 

Many specializations are necessary in order to provide a multimode pain therapy, in Germany the procedure 8-

918 (OPS 2010).  

The complexity of providing the services needed is reflected in the costs of the pain therapy. These are 

also influenced by the continually growing personnel and operating costs in the hospital sector (DKG 2009). 

Hospital management is faced with the challenge of lowering the costs of providing services, while 

simultaneously improving the quality of care. In order to achieve this aim, a clinical pathway is developed 

which is intended to make a contribution to improving core process control in the multidisciplinary team.  

In the present study, the area of application of the clinical pathway encompasses pain therapy of 

diseases and disturbances of the musculoskeletal system and connective tissue. 

A total of 65 patients are examined, of whom 55 are female. The ages of the study group range from 30 years to 

87 years; the mean age of the patients without clinical pathway is 59.27 years and of those with clinical pathway 

66.55 years. The duration of hospitalisation ranges from a minimum of 14 days to a maximum of 24 days. 

 

II. BACKGROUND 
Particularly in the surgical sector, treatment pathways are being developed in hospital and the 

associated costs and durations of hospitalisation are being analysed [6,7,8,9]. This can be attributed to a high 

level of standardization and the continual repetition of processes in the surgical sector. 

In contrast, interdisciplinary pain therapy combines many professional groups in the process of providing 

services (Fig. 2), which makes standardization appear very difficult. Based on a definition from the 

requirements of Procedure 8-918, it is possible to derive pathway components and to develop a standardized 

approach. 
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Fig. 2: Diagnostic and therapeutic components of multimode pain therapy OPS 8-918 

 
 

Thus, starting from a structured pain anamnesis and interdisciplinary diagnosis, a clinical pathway is 

intended to lead former therapy-resistant outpatients with multiple chronic pain conditions to a fixed therapeutic 

target within a predefined duration of hospitalisation. By means of an interdisciplinary therapy team and a 

holistic approach, the aim is to achieve a reduction in pain intensity and effective and efficient treatment of the 

secondary diagnoses associated with the main diagnosis. In providing the service, a high-quality outcome and 

cost efficiency must not be mutually exclusive. Analysis is necessary of the core processes of multimode pain 

therapy in respect of quality indicators and costs, taking account of the ages and co morbidities of the two 

groups of subjects. This analysis examines the pain intensity at the beginning and end of the period of 

hospitalisation, the costs incurred for the care personnel, the minutes of therapy involved, and the duration of 

hospitalisation. 

A vertically aligned visual analogue scale (VAS) is used to determine the pain intensity [10]. Ferraz et 

al. were able to confirm in their study the reliability of estimating pain intensity by means of the VAS [11]. The 

VAS range is marked only by the endpoints, which are generally a distance of 10 cm (100 mm) apart. The 

patient indicates the severity of their current pain by drawing a line between 0 and 100. In the present study, the 

pain intensity is recorded when the patient is admitted, and on the last treatment day, enabling the development 

of the subjective pain intensity to be evaluated at the beginning and end of the pathway. 

The diagnosis, therapy and nursing is preceded by an admission management process that already takes 

place before the patient makes demands on the infrastructure of the hospital. The clinical pathway should 

already be defined at this point. This requires a central patient admission management system that promises 

improvement in how the process is organized, optimisation of communication and, therefore, stronger 

orientation on the client [12]. In addition to abolishing interfaces, the admission process can be speeded up—

which not only benefits the patient, but also increases the satisfaction of the office-based doctor.  

In addition to the generation of pain anamnesis data on the day of admission, a continual co morbidity analysis 

takes place that defines the further direction of the diagnostic measures. All the professional groups involved in 

the therapy process make their contribution to achieving the therapeutic target. The standardized documentation 

simultaneously meets the criteria required by the German appropriateness protocol (G-AEP) and its preamble as 
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the basis for evaluating the necessity of hospitalisation. This catalogue of criteria, which was already developed 

by Gertman and Restuccia during the 1980s and continually adapted [13], uses medical test parameters to 

evaluate an appropriate use of the inpatient resources. 

The diagnostic and therapeutic methods defined in the catalogue of procedures (Fig. 2: Diagnostic and 

therapeutic components of multimode pain therapy) should be an integral component of the hospital 

organization in order to conform to the statutory regulatory concept of achieving a successful therapeutic 

outcome and ensuring remuneration of the case. 

Moreover, high-quality care must guarantee that the clinical pathway used includes not only evidence 

based therapeutic procedures, but also those that have proved their worth in inpatient practice [14]. An essential 

part of the therapy of patients with chronic pain conditions is medically prescribed drug treatment in accordance 

with the WHO graded system. As part of the regulative therapy, autogenic training/pain control training is a 

fixed component of the clinical pathway. The therapeutic targets are relaxation of the body's musculature in 

order to alleviate pain, the reduction of anxiety and, by means of regular recovery phases, an improvement in 

general physical and mental performance. Studies have shown positive effects on mood, cognitive performance 

and quality of life [15]. Another key aspect of the regulative therapy is promotion of the patient's own resources 

in learning how to cope with pain [16] while taking the rhythms of life into account. 

Kinesitherapeutic interventions with low kinetic energy are an evidence based component [17] of the pain 

therapy clinical pathway.  

Nursing professionals play an especially important role in the multidisciplinary team. In addition to the 

traditional nursing measures, all nurses have special expertise in complementary therapeutic methods—in other 

words, in active methods that are used in addition to mainstream medicine. These methods include, for example, 

applications from hydro- and thermo therapy, phytotherapy, special pain therapy and derived processes. 

Therapeutic methods from the therapy area "other physical measures", such as massage, are used as a fixed 

component of the clinical pathway by physiotherapists, staff employed in physical therapy, and balneotherapists. 

Specific massage techniques can exert a positive effect on pain reduction. Brattberg (1999) studied the efficacy 

of connective tissue massage in patients with soft tissue rheumatism and established a significant alleviation of 

pain compared with the control group [18]. However, he stated that further studies were needed in order to 

confirm the mode of action with certainty. In addition to connective tissue massage  and classical massage, 

acupuncture massage is also part of the therapeutic pathway. 

Classical acupuncture is one of the approaches that significantly reduces pain in rheumatic diseases 

[19,20], but thermo therapy [21,22] is also a permanent component of the clinical pathway for DRG I42Z 

(multimode pain therapy in diseases and disturbances of the musculoskeletal system and connective tissue). 

After completed diagnosis, therapy and nursing measures, discharge management at the end of the period of 

hospitalisation must be planned on the basis of the daily documentation of diagnoses requiring the use of 

resources, and the therapeutic progression. 

Preparing for the patient's exit from the clinical pathway within discharge management once again 

involves all the participants in the therapy process. Within the final interdisciplinary assessment, the extent is 

examined to which the therapy targets defined by the professional groups have been achieved. Targets which 

were not achieved are defined as variances and documented. These deviations are the basis for targeted 

therapeutic prescriptions as part of ongoing pain therapy on an outpatient basis. In this connection, the measures 

performed and the therapeutic progression are also important for the doctor who will provide further treatment. 

The guidelines in the clinical pathway enable the relevant information to be passed on to the office-based doctor 

at the time the patient is discharged. Evaluation of the variances can also contribute towards reducing deviations 

in the medium term and to improving the quality of the care process. In addition, the analysis of variance serves 

as a powerful clinical audit tool for reviewing all aspects of patient care [23]. In order to completely finalize the 

core process, the hospital doctor integrates and monitors his diagnosis grouping for the last time. The grouping 

software records the patient data and calculates the revenues for the interdisciplinary treatment provided. This 

document is examined by Controlling, together with the patient's file and the pathway documentation. 

The active role of the medical service, and especially of the medical management, is of considerable importance 

for achieving optimal therapeutic outcomes in the sense of networking between evidence and internal hospital 

expertise [24]. 

 

III. METHODS 
The implementation of a clinical pathway can result in a lowering of inpatient costs and a reduction of 

the duration of hospitalisation [25]. 

In order to examine the influence of the clinical pathway on the costs of the DRG 142Z, it is necessary 

to perform a survey of patient related case costs. 

The Calculation Manual issued by the Institut für das Entgeltsystem im Krankenhaus (InEK) (Institute 

for the Hospital Remuneration System) is used in this study because it is also used by more than 200 hospitals as 
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a proven instrument for further development of the German diagnosis related group system (G-DRG). This is 

being continually developed and improved by the institute. 

Firstly, the lists of totals and balances from the accounting system, which must agree with the 

expenditures in the profit and loss account of the audited annual financial statements, are drawn up for the DRG 

case calculation. Non-DRG relevant expenditures, for example those relating to other periods, and extraordinary 

expenditures (e.g. closure and restructuring of parts of the business), are not taken into account. 

Because of the complexity of the material, only excerpts from individual steps in the procedure are 

dealt with in the following. Personnel costs are especially significant, since they take up the largest share of 

costs in the fixed case-price. In recording the personnel costs, personnel expenditures are differentiated 

according to accounting groups, and types of service are separated. In allocating the personnel costs, the 

personnel cost types of the medical service, the nursing service, the medical technical service and the off-ward 

service must be included; the scope of these is measured by means of the time records of the personnel. 

Plausibility and conformity checks are performed by the InEK, thereby ensuring a correct distribution of costs.  

As further preparation for cost centre accounting, the relevant scope of service for fixed case-prices 

must be determined for each cost centre by assigning the cost centres to categories according to how they relate 

to their cost objectives. In doing this, a distinction is made between direct cost centres that provide medical care 

services directly to the patient and indirect cost centres (InEK 2007). Hospital services that do not impinge 

directly on the patient are divided into "medical infrastructure" and "non-medical infrastructure". Mixed cost 

centres are those that provide both DRG relevant services and non-DRG relevant services and must therefore be 

differentiated from cost centres that must be excluded because they include only non-DRG relevant services. 

The cost centre accounting prepares for job order cost accounting in that it distributes the costs of indirect cost 

centres between the direct cost centres and the cost centres to be excluded. The cost types of the direct cost 

centres are collected into cost-type groups. The distribution of the indirect cost centres between the direct cost 

centres and the cost centres to be excluded, based on source-related allocation keys, is done by the procedure of 

in-house service accounting (InEK 2007). 

In the final stage of the cost accounting, within the job order cost accounting, the general DRG relevant 

costs booked to the direct cost centres are allocated source-related to the cases receiving service. The cost rates 

for the cost-type groups are calculated after generation of the costs and services data. 

The personal costs of staff, material costs for drugs and other medical requirements are also calculated. 

The final result comprises the total costs of the DRG I42Z with and without clinical pathway. Comparison of the 

costs of the individual cost-type groups with and without clinical pathway allow for further interpretations of the 

results obtained. 

Both the statistical and the graphical presentations were generated using SPSS for Windows ©, Version 

15.0. Error beams were used to illustrate the means for normally distributed samples; because of the points are 

scattered over a large area, the standard errors were used as the spread. Box and whiskers plots were used to 

visualize the medians and quartile separations for samples with non-normal distribution. In such cases, the 

median provides an overview of the symmetry of the distribution. A symmetrical distribution is a prerequisite 

for an outcome-oriented interpretation of statistical parameters and for the performance of many statistical tests. 

The study design was a non-randomised controlled trial. 

 

IV. RESULTS 
Analysis of secondary diagnoses for each patient  

The mean number of secondary diagnoses among all 65 subjects was 6.17, with a minimum of 2 and a 

maximum of 12 secondary diagnoses (Table 1). 

For a comorbidity analysis, the secondary diagnoses for each patient were divided into diagnosis groups labelled 

with a DC (diagnostic category) based on the classification system of the major diagnostic category of the 

German DRG catalogue (Table 2).  

Table 1: Number of secondary diagnoses 

N  65 

   

Mean 6.17 

Standard error of the mean .282 

Median 6.00 

Standard deviation 2.275 

Minimum 2 

Maximum 12 

Percentile 25 5.00 

50 6.00 

75 8.00 
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Table 2: Major Diagnostic Category (MDC) of German Diagnosis Related Groups 

MDC Description 

0 Pre-MDC 

1 Nervous System 

2 Eye 

3 Ear, Nose, Mouth And Throat 

4 Respiratory System 

5 Circulatory System 

6 Digestive System 

7 Hepatobiliary System And Pancreas 

8 Musculoskeletal System And Connective Tissue 

9 Skin, Subcutaneous Tissue And Breast 

10 Endocrine, Nutritional And Metabolic System 

11 Kidney And Urinary Tract 

12 Male Reproductive System 

13 Female Reproductive System 

14 Pregnancy, Childbirth And Puerperium 

15 Newborn And Other Neonates (Perinatal Period) 

16 Blood and Blood Forming Organs and Immunological 

Disorders 

17 Myeloproliferative DDs (Poorly Differentiated 

Neoplasms) 

18A Human Immunodeficiency Virus Infection 

18B Infectious and Parasitic DDs 

19 Mental Diseases and Disorders 

20 Alcohol/Drug Use or Induced Mental Disorders 

21A Multiple Significant Trauma 

21B Injuries, Poison And Toxic Effect of Drugs 

22 Burns 

23 Factors Influencing Health Status 

 

The secondary diagnostic groups surveyed for all 65 patients were: musculoskeletal system and 

connective tissue (DC 08), endocrine, nutritional and metabolic system (DC 10), circulatory system (DC 05), 

mental diseases and disorders (DC 19), nervous system (DC 1) and factors influencing health status (DC 23). 

It was found that of the n=36 patients without clinical pathway, 22 patients had secondary diseases 

from DC 8, 17 patients diseases from DC 5, 16 patients secondary diagnoses from DC 10, 24 patients diseases 

from DC 19, and 11 patients diseases from DC 23. 

Of the 29 patients with clinical pathway, 23 patients have secondary diseases from DC 8, 15 patients have 

diseases from DC 5, 16 patients have secondary diagnoses from DC 10, 17 patients have diseases from DC19, 

and 7 patients from DC 23 (Fig. 3). 

Fig. 3: Secondary diagnostic groups 
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Age 

The ages of the subjects range from 30 to 87 years. 25% of the patients were younger than 48 years, 

50% younger than 56 years and 25% of the patients were older than 63 years. The standard deviation was 

11.272 years (Fig. 4). 

 

Fig. 4: Distribution of the ages of the patients 
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Pain intensity 

As a quality indicator for the inpatient therapy, the pain intensity was recorded for all 65 patients on 

admission and on discharge, using the visual analogue scale (VAS). 

The mean pain intensity (pi) of the patients on admission was 82 from a maximum of 100 points; the mean 

intensity on discharge was 45 from 100. The minimum on admission was 60 and on discharge was 0 from 100 

points on the VAS. The maximum pain intensity on admission was 100 and on discharge 90 from 100 points 

(Table 3a, b; Fig. 5: Pain intensity on admission and discharge). Results: without CP / with CP on admission 

(Standard deviation 11.777 / 11.461; Standard error of the mean 1.963 / 2.128; Median 85.00 / 80.00). Without 

CP / with CP on discharge (Standard deviation 22.259 / 16.096; Standard error of the mean 3.710 / 2.989; 

Median 47.50 / 40.00). 

 

Table 3a: Pain intensity on admission 

Group Mean Standard 

deviation 

Standard 

error of the 

mean 

Median N 

without CP 83,08 11,777 1,963 85,00 36 

with CP 80,69 11,461 2,128 80,00 29 

Total 82,02 11,609 1,440 80,00 65 

 

Table 3b: Pain intensity on discharge 

Group Mean Standard 

deviation 

Standard 

error of the 

mean 

Median N 

without CP 46,92 22,259 3,710 47,50 36 

with CP 42,69 16,096 2,989 40,00 29 

Total 45,03 19,718 2,446 40,00 65 
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Fig 5: Pain intensity on admission and discharge 
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Comparison of the two groups (with CP and without CP) with regard to the parameters surveyed 

The parameters studied—secondary diagnoses and pain intensity—did not conform to normal 

distribution (Kolmogorov-Smirnov p<0.000; p=0.015). After performing the Mann-Whitney U test, differences 

were not significant for secondary diagnoses (Mann-Whitney U test; p=0.214) and for the parameter pain 

intensity (with and without CP on admission, Mann-Whitney U test: p=0.436; with and without CP on 

discharge, Mann-Whitney U tests: p=0.386). 

 

Total costs of the nursing service for patients without CP vs. patients with CP 

The personnel costs for the nursing service (Pcfns) comprise salary payments, statutory social 

contributions, pension contributions and other personnel expenses for the nursing service. The study shows that 

a reduction in these costs of 23% on average for clinical pathway patients (mean nursing personnel costs with 

CP of EUR 625.21 vs. mean nursing personnel costs of EUR 818.50 per patient without CP) is not accompanied 

by any reduction in the quality of the outcome (Fig. 6 and Table 4: Total costs of nursing for patients with CP 

vs. patients without CP). 

 

Fig. 6: Total costs of nursing for patients with CP vs. patients without CP 
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Table 4: Total costs of nursing for patients with CP vs. patients without CP 

Group Mean Standard 

deviation 

Standard 

error of the 

mean 

Median N 

without CP 818.50 129.096 21.516 807.50 36 

with CP 625.21 109.841 20.397 631.00 29 

 

(Results without CP/with CP: Standard deviation 129.096/109.841; Standard error of the mean 21.516/20.397; 

Median 807.50/631.00). 

The parameter total costs of nursing service showed normal distribution (Kolmogorov-Smirnov 

p=0.200). 

A statistical significance could be calculated for this difference: patients with CP vs. patients without CP= EUR 

625±110 vs. EUR 819±129; t-test: p=0.001. 

 

Number of therapy minutes for patients with CP vs. patients without CP 

A mean of 2530 therapy minutes (tm) was used for patients with CP; patients without CP received a 

mean of 3154 therapy minutes (Fig. 7). 

 

Fig. 7: Number of therapy minutes for patients with CP vs. patients without CP 
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The parameter therapy minutes showed normal distribution (Kolmogorov-Smirnov p=0.200). Using the 

t-test a statistical significance could be calculated (p<0.001) for the difference between patients without CP and 

with CP (3154±455 vs. 2530±492 therapy minutes). 

The study shows that a connection exists between the clinical pathway and the therapeutic outlay measured in 

minutes. An average of 624 therapy minutes could be saved per patient. Age did not play a significant role: 

although there were significant differences between the two groups, the members of the group with clinical 

pathway were on average almost six years older than the members of the group without. 

 

V. DISCUSSION AND CONCLUSION 
The statistical surveys illustrate that the use of the clinical pathway for DRG I42Z (multimode pain 

therapy in diseases and disturbances of the musculoskeletal system and connective tissue) does not result in a 

loss of quality. Halving the pain intensity can be interpreted as a quality indicator of inpatient multimode pain 

therapy. 

In order to achieve this therapeutic outcome, the role of the nursing service should be strengthened. 

This professional group has the closest and most time intensive contact with the patient, is also involved in 

nursing and pain therapy interventions, and contributes to quality assurance via the standardized documentation 
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[26]. 

Moreover, it is clear that the potential savings are attributable to process optimisations, reduction of 

informational deficits and optimised interface management. By means of standardized admission management, 

wrong information about main and secondary diagnosis can already be avoided before involvement of the 

hospital infrastructure and appropriate procedures can be detailed from the start. The medical and nursing pain 

anamnesis takes place very soon after allocation to a room, so that in addition to the functional diagnosis, the 

first pain therapy interventions can be introduced.  

Because a hospital exists in an environment characterized by changing circumstances (legal 

compliance, requirements placed on the quality of organization, processes and outcome, etc.), these tasks and 

targets cannot be regarded as unique and static. Rather, the permanent modification and adaptation of the 

business process in the sense of change management is an ongoing responsibility of the hospital management. 

The success of the management process and core process control can be decisively influenced by efficient 

process management. It is therefore recommended that clinical pathways be developed for further complex and 

cost intensive procedures and that the cost and quality efficiency of existing clinical pathways be reviewed. 
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