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Abstract  

The goal of the paper is to illustrate an innovative approach of the rheumatologi-

cal care through smart digital services on an online platform and the establishment 

of a cross-sectoral network. The online platform RhePort.de will allow earlier 

diagnosis and treatment of rheumatic diseases, by which the quality of patient 

treatment will be increased and costs for the healthcare sector significantly re-

duced. The service platform is currently operating and being evaluated in the 

German region of Aachen, Dueren, Heinsberg and Moenchengladbach in order to 

prove increased effectiveness and efficiency of IT-based rheumatological care. 

1 Current situation of rheumatic diseases 

1.1 Background 

Today, there are more than 100 different known symptoms of rheumatism world-

wide, causing pain and functional disorders of the human locomotor system. 

Rheumatic diseases significantly burden the patients as well as the society. About 

2% of the population is affected and the economic costs of rheumatic diseases are 

significant. On average 76% of female patients are declared incapable for work 8 

days per month in the first year of illness. 25 - 42% of the patients are retired early 

during the first four years of a disease, a value that increases to 43 - 85% during 

the following years (Mau 2004). An early medical treatment may reduce the work 

disability (ter Wee et al. 2012). The later a treatment begins, the more difficult it 

is to individualize it to specific patients, resulting in tremendously increased costs. 

From a societal perspective, the annual indirect costs through lost productivity add 
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up to about 11.222 € per person each year. Additionally, the costs for medication 

amount to 20.000 € and the costs for the health care system to 4.170 € each year 

(Boonen et al. 2011; Mau 2004). Even higher costs are possible through surgeries 

and consequential treatments, which are not included in these numbers yet.  

1.2 Problem statement   

Rheumatic diseases are often diagnosed in an advanced state. Due to ambiguous 

symptoms and long waiting times for consultation of a rheumatologist, the entire 

process takes too long (on average more than 1.1 years from the very first symp-

toms to a final medical diagnosis). Most serious and irreparable damages occur in 

the earlier stages of the disease and especially to women (Westhoff, Edelmann, 

Zink 2009). Many inflammatory rheumatic diseases are - although not curable - 

treatable nowadays. The earlier the treatment begins, the better are the chances to 

reach a state, which is similar to a cure of the disease (Schneider/Krueger 2013). 

Personal consequences of rheumatism could be prevented or at least be reduced 

and follow-up costs of the therapy could be decreased. For instance, more than 

half of the cases of rheumatoid arthritis can be stopped with today’s options of 

treatment (Puolakka et al. 2004).  

Common reasons for a delayed diagnosis and inadequate treatment are the limited 

level of awareness of rheumatism, the specific symptoms and consequences of the 

disease, the often delayed medical care due to lack of specialists, the insufficient 

prioritization/organization of the medical referral to a specialist, and discontinu-

ous long-term care. 

Despite the need for easy assessment, rapid appointment scheduling, precise 

diagnosis and efficient patient-centered treatment, today’s health and patient care 

system is dominated by horizontally aligned “silos” for physical and digital ser-

vice provision. These closed systems prevent cooperation between the stakehold-

ers on the cost of the patient. (Kagermann et al. 2015; Kaplan 2015; Bates et al. 

2010). IT- based health care is a promossing approach to address these problems. 
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2 IT-based healthcare services 

Connected healthcare service platforms enable improved diagnostics and patient-

care through the generation of Big Data and the utilization of individual patient 

treatment. Furthermore, easy and secure data-sharing across the healthcare ecosys-

tem enables patients, insurance companies and doctors to exchance information 

efficiently and collaborate in real-time (Kagermann et al. 2015). In doing so, the 

information flow is improved between different stakeholders within the patients 

care pathway (Görlitz, 2014). This environment is simultaneousely a fertile soil 

for the establishment of additional providers that offer specific knowledge (i. e. 

the evaluation of X-ray-images) as a service to the relevant stakeholders (Kager-

mann et al. 2015).  

An IT based Community seems to be a promising approach in order to use availa-

ble resources efficiently, to transform tacit knowledge into tangible knowledge as 

well as to realize a modern network of supply structures. Within the discipline of 

rheumatism, there are no known established IT-based based communities, which 

focus on the improvement of early diagnosis. Besides Scheibe et al. (2015), who 

developed an electronic referral system, which focuses on the use of pre-

consultation exchange of information through IT support systems. Moreover, the 

mobile application of Rheumabuddy.com assists patients on tracking treatment 

information of the disease itself in a diary (e.g. pain barometer), but these services 

are not connected to physiscans. The deficits of a missing IT-based approach to 

improve early diagnosis of the disease will be addressed by the RhePort.de platt-

form in an innovative and patient-centered way. 

3 RhePort.de as a digital marketplace for rheumatism care 

For these reasons the development of RhePort.de - Rheumatism Portal of the 21th 

century system - was sponsored by means of the European Union (Ziel2-Program) 

and the Ministry of Health, Equalities, Care and Ageing (MGEPA) of the state 

North Rhine-Westphalia. Enabled by platform technologies, the objectives of 

RhePort.de are to: 
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 diagnose the illness during an early stage, start therapy quickly and effec-

tively and establish a coordinated acute-management to minimize the ac-

tivity of the rheumatic disease, 

 minimize the physical and mental interferences and avoid consequential 

damages, 

 limit the high financial burden on the health and social care system, e. g. by 

avoiding expensive therapies during a difficult and severe course of the 

disease, limit incapacity to work and early retirement, 

 indicate the gender specific effects of the rheumatic disease, apply adequate 

therapies and help patients to reduce negative consequences.  

The online platform RhePort.de is based on two pillars (see Figure 1). Patients as 

well as primary care providers are able to use RPAS (Rheumatism Patient Assis-

tant System) in order to receive general information, concerning the record of 

symptoms and discomfort to provide a direct diagnostic screening. Based on 

obtained knowledge and a developed algorithm, an allocation service quickly 

forwards patients to a rheumatism specialist within the local network. Compre-

hensive information about the patients completes the service. 

 

Figure 1: Schematic representation of the platform RhePort.de 
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Simultaneously, with RNIS (Rheumatism Network Integration System) the work-

flow and cooperation within the local network is improved. Substantial elements 

of the project were the development and deployment of an electronic Case Record 

(eCR), as well as a comprehensive support for the Community Management, 

especially for problems concerning rheumatology. Furthermore, a database about 

rheumatism knowledge was established. Medical examination and therapy meth-

ods are beeing discussed and agreed on by rheumatism experts. The upcoming 

paragraphs will describe the three main elements of RhePort.de briefly. 

Diagnostic Screening: The screening function is a standardized, understandable 

and interactive procedure to record symptoms and discomfort (symptom guide). A 

questionnaire was developed as a self-assesment-tool by a working group of 

various rheumatologists, which is used to support the diagnostic and which is 

accessible to all patients and primary care providers for free. The online question-

naire and tool support systematic prevention as well as the early diagnosis screen-

ings. During an interactive dialogue with the physician, the information is also 

used for medical assistance and appointments on-site. 

Allocation Service: Based on the questionnaire, the patient is allocated into one 

of three categories, which shows the probability of the disease (e.g. group of 

patients with very high risk of rheumatoid diseases, group of patients without 

rheumatoid diseases, group of uncertain patient cases). In case of suspected rheu-

matism disease (or unsure cases), the patient automatically receives a list of short-

term appointments for a rheumatism specialist (matching service) online, from 

which the patient can select an appointment. Parameters such as urgency, ap-

pointment availability and location of the patient are taken into account. Therefore 

a fast, early and valid diagnosis followed by an adequate therapy is achieved 

(appointment within 48 hours). First results show that the speed of the diagnosis is 

improved dramatically by this allocation service compared to the status quo in the 

german health care system. Based on the registration with only an email-address 

and a telephone number, only anonymized patient data is available. The possibil-

ity to add and publish additional health care data anonymously, taking the data 
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protection into account, is very important for the RhePort.de concept. For this 

reason a security architecture is implemented (e. g. methods of pseudonomic 

encryption, authentication, authorization and performance assurance), which 

focuses primarily on specifications of eCR (electronic Case Record) and KV-

SafeNet (interface of the association of panel doctors). 

Electronic Case Record: In order to improve the collaboration and procedure of 

the various treatments within the rheumatism network, the development and im-

plementation of a rheumatism specific medical electronic case record, consistent 

with the eCR standards, is crucial. Under consideration of scientific quality stand-

ards, eCR consistent pseudonomic medical case records were created. Only au-

thorized rheumatology specialists within the network can access this data. A case 

record contains patient information concerning diagnosis, therapy and progress of 

the disease. The documents are developed for the RhePort.de community and all 

medical partners are connected to the online community. 

The main characteristic of multi-sided communities is to connect different, but 

dependent groups of clients with each other. The creation of additional value be-

tween those groups is the main idea of Rheport.de. Among an automated appoint-

ment and an electronic case record system, the community also distributes various 

information to patients on one side and physicians on the other side. Thus, network 

effects are crucial for this approach. The more participants are registered, the more 

value can be gained.  

4 Discussion and outlook 

After going live in February 2015, first results of RhePort.de could be evaluated 

successfully. At the time of November 2015, voluntarily there are 32 physicians 

connected to RhePort.de from the above mentioned region. Within the first nine 

months 464 patients registered on the platform with over 460 allocated appoint-

ments at the rheumatologist. A first evaluation shows that approximately one third 

of all allocated patients were affected by rheumatism and were successfully 

helped by RhePort.de.  
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Further medical and statistical evaluation is still ongoing until end of 2016. The 

questionnaire has been updated in order to clarify missunderstandings from the 

patients’ side. In the second phase of the evaluation an A-B study is conducted 

with patients who entered from RhePort.de compared to patients who started 

treatment by medical referral, which is common in Germany. Furthermore, male 

and female patients from various age segments and different regions are com-

pared. The main question is, wheather RhePort.de can successfully reduce the 

time between the first patient complaint and the diagnosis through a physician. 

Studies prove that the patients’ quality of life increases inversely proportional to 

this period of time (Mau 2004). Nevertheless, it is apparent that the approach of 

using an integrative healthcare service platform like RhePort.de is a great chance 

to enhance rheumatology care in the 21th century.   

For the future it is plannend to increase the area of coverage and also add new 

value added services, like automated letters of physicians in order to co-found the 

network. Focus points for the future are: Scalability - enlarge stakeholder groups 

(e. g. health insurance funds, more physicians or pharma studies, etc.), Connec-

tivity - add new functionality for smart devices (e. g. automated letters of physi-

cians, apps to document pain of patients like rheumabuddy.com, integration of 

activity and movement trackers, etc.), Interoparability - use and license the plat-

form to other medical disciplines (e. g. urogoly) in order to enhance a business 

model for RhePort.de. 

References 

Bates, D., Bitton, A. (2010). The Future Of Health Information Technology In The 

Patient-Centered Medical Home. Health Affairs, 29, (2010) 4, 614 – 621. 

Davoody, N., Koch, S., Krakau, I., & Hägglund, M. (2014). Collaborative inter-

action points in post-discharge stroke care. International journal of integrated care 

14 (2014), 32. 

Fraser, H., Gordon, D., & Piccone, J. (2013). Analytics across the ecosystem – A 

prescription for optimizing healthcare outcomes. IBM Institute for Business 



8 

 

Value. Somers (NY). https://www-01.ibm.com/marketing/iwm/iwm/web/ 

signup.do?source=ind-enurture_short_form&S_PKG=ov18071, accessed on 

November 24, 2015. 

Görlitz, R. A. (2015). Patient-centered Coordination in Healthcare Service Net-

works. Measuring and Improving Inter-organizational Information Flow. 1. Auf-

lage. Südwestdeutscher Verlag für Hochschulschriften, Saarbrücken 2015. 

Kaplan, G. S.: Health Care Scheduling and Access – A Report from the IOM. In: 

JAMA 314 (2015)14, 1449 – 1450. 

Kagermann, H., Riemensperger, F., Hoke, D., Schuh, G., Scheer, A.-W., Spath, 

D., Leukert, B., Wahlster, W., Rohleder, B., & Schweer, D. (2015). Smart Service 

Welt – Recommendations for the Strategic Initiative Web-Based Services for 

Businesses. Berlin, March 2015. http://www.acatech.de/fileadmin/user_upload/ 

Baumstruktur_nach_Website/Acatech/root/de/Projekte/Laufende_Projekte/Smart_ 

Serice_Welt/Smart_Service_Welt_2015/BerichtSmartService2015_ 

LANGVERSION_en.pdf, accessed on November 24, 2015.  

Mau, W. (2004). Bereiche und Kosten der Fehl-, Unter- und Überversorgung von 

Patientinnen am Beispiel der rheumatoiden Arthritis. Wissenschaftliches Gutach-

ten für die Enquetekommission „Zukunft einer frauengerechten Gesundheitsver-

sorgung in NRW“ des Landtags von Nordrhein-Westfalen. Martin-Luther-

Universität Halle-Wittenberg, 2004 https://www.landtag.nrw.de/portal/WWW/ 

GB_I/I.1/EK/EKALT/13_EK2/RA-Gutachten-Mau.pdf, accessed on November 

24, 2015. 

Puolakka, K., Kautiainen, H., Möttönen, T., Hannonen, P., Korpela, M., Julkunen, 

H., Luukkainen, R., Vuori, K., Paimela, L., Blåfield, H., Hakala, M., & Leirisalo-

Repo, M. (2004). Impact of initial aggressive drug treatment with a combination 

of disease modifying antirheumatic drugs on the development of work disability in 

early rheumatoid arthritis: a five year randomized follow up trial. Arthritis rheum 

50 (2004)1, 55 – 62. 



9 

 

Scheibe, M., Imboden, J., Schmajuk, G., Margaretten, M., Graf, J., Chen, A., 

Yelin, E., & Yazdany, J. (2015). Efficiency Gains for Rheumatology Consultation 

Using a Novel Electronic Referral System in a Safety Net Health Setting. Arthritis 

Care & Research 67 (2015) 8, 1158 – 1163. 

Schneider, M., & Krüger, K. (2013). Rheumatoide Arthritis – Frühdiagnose und 

Krankheitskontrolle. Deutsches Ärzteblatt Jg. 110, 27/28, 477 – 485. 

ter Wee, M. M., Lems, W. F., Usan, H., Gulpen, A., & Boonen, A. (2012). The 

effect of biological agents on work participation in rheumatoid arthritis patients: 

a systematic review. Annals of the rheumatic diseases 71 (2012) 2, 161–171. 

Westhoff, G., Edelmann, E., & Zink, A. (2009). Das Zuweiser-Projekt. 

Symptomdauer bis zur Erstvorstellung beim internistischen Rheumatologen. 

Rheuma-Management (2009) 1, 13 – 15. 


