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Abstract 

Background: In 2019, Germany had the highest rate of hip replacement surgery and the fourth highest rate of knee 
replacement surgery among more than 30 OECD countries. The age-standardised rates were estimated at 174 hip 
joint and 137 knee joint replacements per 100,000 population. Against this background, the contrast between finan-
cial incentives for surgery and missing incentives for non-surgical treatment options is repeatedly discussed. Quality 
indicators (QIs) can serve to measure and transparently present the quality of evidence-based care. Comparing results 
in the form of audit and feedback has been shown to improve e.g. guideline-compliant ambulatory care. Existing QIs 
targeting the care of gon- and coxarthrosis mainly focus on discharge management after joint replacement surgery 
and/or require additional data collection. Therefore, as part of the MobilE-ARTH project, a set of QIs for ambulatory 
care prior to joint replacement surgery calculable based on routine data is being developed. The present study’s aim 
is to evaluate the impact of this QI set in terms of providing feedback on the quality of care.

Methods: The MobilE-ARTH project comprises (Phase 1) developing a QI set following the RAND/UCLA Appropri-
ateness Method, (Phase 2) implementing the QIs in established physician networks of a German statutory health 
insurance (SHI) within a prospective, non-blinded, cluster-randomised pilot study, and (Phase 3) evaluating the QI 
set’s effectiveness. The physicians in the intervention networks will (a) receive feedback reports providing information 
about the routine data-based QIs of their gon- and/or coxarthrosis patients and aggregated results for their network, 
and (b) be invited to two voluntary, facilitated network meetings. In these network meetings, the physicians can 
use the information provided on the feedback reports to discuss multiprofessional care pathways for patients with 
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Background
Osteoarthritis is one of the most frequent joint dis-
eases worldwide and it has a significant impact on both 
patients’ quality of life and health care systems [1–4]. It 
is estimated that in 2019, gon- and coxarthrosis resulted 
in 18.9 million years of life lived with physical impair-
ment (Years Lived with Disability (YLD)) globally [5]. In 
2015, 48.1% of women and 31.2% of men over the age of 
65 were affected by osteoarthritis in Germany, and the 
prevalence is expected to rise due to the ageing popula-
tion [6].

Treatment options for gon- and coxarthrosis can be 
divided into conservative therapies (pharmacological 
and non-pharmacological treatments) and surgical treat-
ments [7–11]. Surgical options include arthroplasty, oste-
otomy, resecting arthroscopic procedures and repair of 
the damaged articular cartilage [9, 11]. Endoprosthetic 
replacement of the affected joint is an effective measure 
to improve functionality and relieve pain [8]. However, 
in order to reduce the burden on patients and the health 
care system, joint replacement should only be considered 
as a last option after other conservative therapies have 
failed [12, 13].

Among more than 30 OECD countries, Germany was 
the country with most hip replacement surgeries and 
among the top four in terms of knee replacement surger-
ies in 2019 [14]. Germany achieved an age-standardised 
rate of 174 hip joint replacements and 137 knee joint 
replacements per 100,000 population [15]. In addition to 
the individual disease burden of the patients, osteoarthri-
tis-related diseases are associated with a high and partly 
inappropriate utilisation of health care and consequently 
lead to considerable direct and indirect costs (e.g. inca-
pacity for work, invalidity, early retirement) for the health 
care system as well as the economy [4].

Hence, an ongoing debate has emerged concern-
ing whether these high joint replacement rates are the 
result of over-utilisation or whether they simply reflect 
the needs of an ageing population [13–16]. In this con-
text, evidence of significant geographical disparities 
[16–18] and misguided economic incentives for surgical 

treatment are repeatedly discussed [17–19]. One possi-
ble explanation for an inappropriate utilisation of health 
care in the context of gon- and coxarthrosis might be the 
organisation of conservative treatment, which is mainly 
provided in the ambulatory care sector. The ambulatory 
care sector in Germany is characterised by a high density 
of office-based physicians and there is no system of gate-
keeping that regulates access to and coordinates treat-
ment by specialised physicians [20]. Patients are free to 
seek multiple opinions on a diagnosis or treatment with-
out the need for referral. In addition to the freedom of 
choice, coordination of care is further complicated by 
the involvement of multiple physicians and their disci-
plines in the treatment of one patient. Overall, there is an 
urgent need for a well-organised and coordinated provi-
sion of effective and efficient treatment for patients with 
gon- and/or coxarthrosis.

Quality assurance is essential to offer an appropriate 
as well as cost-effective care to patients in line with the 
current state of medical progress. In this context, qual-
ity is represented based on the three dimensions of struc-
tural, process and outcome quality. The structural quality 
includes infrastructural, organisational and personnel 
conditions of the medical institution. Process quality 
encompasses all procedures of the care pathways along 
which medical services are provided. Within the frame-
work of outcome quality, the result of the medical treat-
ment is recorded. Since these dimensions are directly 
interrelated, simultaneous consideration is needed in 
terms of comprehensive quality assurance. Quality indi-
cators (QIs) with specific norms and standards for each 
relevant aspect of medical care are used to measure and 
transparently present the quality of care and identify 
potential for improvement [21].

Especially in the case of chronic diseases such as osteo-
arthritis, the need for better coordinated ambulatory care 
has been widely acknowledged. In Germany, require-
ments for Disease Management Programs (DMPs) have 
already been implemented for other chronic diseases (e.g. 
diabetes mellitus or coronary heart diseases) to improve 
the quality and continuity of care for patients [22]. Even 

gon- and/or coxarthrosis. Selected indicators of the QI set will serve as primary and secondary outcome measures. 
Routine data will be analysed within multi-level models using an intention-to-treat approach.

Discussion: Feedback reports help maintaining clinical standards and closing the gap between evidence and medi-
cal practice, thus enabling an overall improvement in health care. Providing physicians with QI-based information on 
quality of care promotes identifying strengths and weaknesses in medical treatments.

Trial registration: German Clinical Trials Register, number DRKS0 00275 16, Registered  25th January 2022 – Prospec-
tively registered.
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though DMPs for osteoporosis and rheumatoid arthritis 
have been approved and are currently being developed, 
there exists no structured care plan for osteoarthritis 
patients.

Beside these disease-specific care plans, measures to 
improve the cooperation and exchange of information 
between ambulatory physicians have been established, 
such as the QuATRo (Quality in Physician Networks – 
Transparency with Routine Data) physician networks 
by one of the largest German statutory health insur-
ance (SHI) organisations, Allgemeine Ortskrankenkasse 
(AOK). QuATRo is a project that enables regional and 
nationwide comparisons of the quality of health care 
between the participating networks as well as implement-
ing standard care plans. Part of the project is to calculate 
eligible routine data-based indicators of the Quality Indi-
cator System for Ambulatory Care (QISA). This indicator 
set has been compiled by the Institute for Applied Qual-
ity Improvement and Research in Health Care GmbH 
(aQua Institute) as a scientific cooperation partner of the 
Federal Association of the AOK [23].

Within the framework of the QuATRo project, par-
ticipating ambulatory physicians are provided with 
data on quality indicators (QIs) in the form of feedback 
reports to enable a transparent view on the quality of 
care within their networks [24, 25]. The feedback reports 
aim to maintain clinical standards and close the gap 
between evidence and medical practice, so that an over-
all improvement in health care can be achieved [26–28]. 
Based on the proven positive effect of audit and feed-
back in the medical context [29, 30], it is assumed that 
the provided information on the quality of care promotes 
identifying strengths and weaknesses in medical care. 
Additionally, feedback is most effective when it is pro-
vided more than once and when communication takes 
place both in writing and through a peer review process 
[29, 30]. Therefore, the second important component of 
the QuATRo project is the organisation of regular meet-
ings within the networks, which follow the principle of 
quality circles. In order to further improve the coordina-
tion and quality of care and encourage guideline-oriented 
care, the network physicians evaluate the results of the 
QIs included in the feedback reports and discuss possible 
options for action within their meetings [24].

Although quality monitoring is of high current rel-
evance for effective and efficient ambulatory care [31], 
there are so far only a few QIs for the treatment of gon- 
and/or coxarthrosis. Apart from the indicator sets of the 
aQua Institute, which focus on the discharge manage-
ment of patients after joint replacement surgery, and a 
small set of the National Association of SHI Physicians 
(Kassenärztliche Bundesvereinigung (KBV)) with four 
indicators that refer to osteoarthritis in general and 

mostly require the collection of clinical data [32], there 
is no set of QIs for measuring the ambulatory care of 
patients with gon- and/or coxarthrosis prior to joint 
replacement surgery based on routinely collected claims 
data.

The MobilE-ARTH project aims to close this significant 
gap to contribute to a quality- and thus patient-oriented 
ambulatory care of gon- and coxarthrosis. It includes 
(Phase 1) systematically developing a QI set that can be 
calculated based on routinely collected data sets of SHIs, 
following the structured RAND/UCLA Appropriate-
ness Method [33], (Phase 2) implementing this QI set 
in the form of feedback reports and facilitated network 
meetings in the established QuATRo networks within a 
cluster-randomised study, and (Phase 3) evaluating the 
effectiveness of providing ambulatory physicians with 
this validated set of QIs for the treatment of patients with 
gon- and/or coxarthrosis.

The hypothesis of the study is that providing ambu-
latory physicians with information in the form of QI 
feedback reports on the gon- and coxarthrosis care, com-
bined with the opportunity to discuss the given infor-
mation with colleagues in facilitated network meetings, 
contributes to improving ambulatory care for patients 
with gon- and/or coxarthrosis.

Methods
The MobilE-ARTH project is to be planned and carried 
out by a study team of the Chair of Health Economics of 
the Technical University of Munich (TUM). This pro-
tocol describes a three-phase project design (see Fig. 1) 
using the model of an existing protocol for developing 
QIs [34].

Phase 1: Development of the QI set
(This phase started in 2021 and is ongoing)

Aim
The aim of the first project phase is to develop a QI 
set calculable on routine data for the ambulatory care 
of patients with gon- and/or coxarthrosis prior to the 
implantation of an endoprosthesis.

Design
Adhering to the RAND/UCLA Appropriateness Method, 
the approach for developing the QI set comprises a sys-
tematic literature review with a subsequent validation by 
an expert panel in a modified Delphi process.

The systematic literature research is performed to iden-
tify, synthesise and critically evaluate evidence on treat-
ment options and existing QIs for the ambulatory care 
of patients with gon- and/or coxarthrosis. A detailed 
search strategy is applied to five key electronic databases 
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(Pubmed, Cochrane Library, Web of Science, Scopus and 
PEDro) for English or German publications from January 
2000 to June 2021. Two reviewers independently select 
studies for inclusion, and disagreements are resolved 
through consensus. Guidelines, systematic reviews and 
randomised trials that evaluate the effect of conservative 
therapies (pharmacological and non-pharmacological 
treatments) for gon- or coxarthrosis are included. Pub-
lications evaluating surgical and post-surgical interven-
tions as well as publications evaluating therapy options 
that are not calculable on routine data are excluded. As 
the result of the literature review, a set of fully opera-
tionalised QIs will be developed. According to the meth-
odological recommendations of the aQua Institute [35], 
a specification sheet will be prepared for each QI with 
information on the underlying evidence as well as the 
details of the indicators’ calculation.

In order to validate the developed QI set, a modified 
Delphi process with at least 16 qualified representa-
tives from different medical disciplines relevant for the 
ambulatory treatment of gon- and coxarthrosis (general 
medicine, orthopaedics, orthopaedic surgery, radiology, 
rehabilitation medicine, alternative medicine, physiother-
apy) will be carried out. The process will comprise three 
assessment rounds, the first two of which will take place 
via e-mail, while the third will be a panel meeting. The 
panel meeting will take place virtually for one day under 
the leadership of a facilitator experienced in using the 
RAND/UCLA Appropriateness Method. For the three 
assessment rounds, background information, the speci-
fication sheets for the QIs and quantified examples will 
be presented to the members of the panel. The experts 
will rate each QI on a scale of 1 to 9, where 1 means that 
the QI is very inappropriate for the quality assessment of 
gon- and/or coxarthrosis care, and 9 means that the QI is 

very appropriate for this purpose. With respect to the fol-
lowing criteria, the expert panel will discuss the available 
evidence and select the most appropriate QIs with sug-
gestions for modification if required:

• Relevance: The QI contains information that holds 
importance for patient care and the health care sys-
tem.

• Clarity: The QI is able to holistically and compre-
hensively measure the quality aspect that it aims to 
measure.

• Practicability: The QI requires only routine data to be 
calculated and is clearly interpretable for the physi-
cians.

• Risk adjustment: The QI considers the different fac-
tors of the patient structure of ambulatory practices 
to enable a fair comparison of quality of care.

The result of this first phase will be a set of QIs moni-
toring the ambulatory care of patients with gon- and/or 
coxarthrosis, which can be calculated based on routine 
data.

Phase 2: Implementation of the validated QI set 
in the established QuATRo networks
Aim
In the second part of the project, the consented QI set 
will be implemented in the established QuATRo physi-
cian networks of the AOK Bavaria by providing the par-
ticipating physicians with feedback reports and inviting 
them to facilitated network meetings.

Design
The field-testing phase of the MobilE-ARTH pro-
ject is a prospective, non-blinded, multicentre, 

Fig. 1 Flow chart of the design of the MobilE-ARTH project
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cluster-randomised pilot study (with unequal cluster 
size).

Study setting The QuATRo physician scheme in Bavaria 
comprises about 700 physicians in 14 networks that will 
be randomised to seven intervention networks (which 
will receive feedback reports and be invited to facilitated 
network meetings) and seven control networks (usual 
care) to enable subsequent evaluation of the effect of the 
intervention on patient care.

Randomisation In order to evaluate the effectiveness 
of the QI set, the 14 established QuATRo physician net-
works are randomly allocated to either the intervention 
or control group in a 1:1 ratio. Every network comprises 
about 50 physicians on average, leading to about 350 phy-
sicians in the seven intervention networks to be invited 
to participate in the intervention. In order to reach a suf-
ficient number of participating physicians in every inter-
vention network, the invitation will provide a detailed 
explanation on the aims of the study as well as the entire 
project in order to highlight the possible benefits for gon- 
and/or coxarthrosis care. The randomisation will be con-
ducted by the study team and will not be blinded due to 
the design of the intervention.

Participants Physicians are included in the study pro-
cess if they fulfil the following criterion:

• Affiliation to one of the intervention networks of the 
QuATRo physician scheme of the AOK Bavaria (a 
physician cannot belong to two or more networks)

Patients fulfilling the following characteristics are 
included in the study and will be analysed for the feed-
back reports and evaluation:

• 18 years or older
• Diagnosis of gonarthrosis (ICD-10-GM M17) and/or 

coxarthrosis (ICD-10-GM M16) at least once during 
the respective observation period

• Continuous insurance with the AOK Bavaria (at least 
350 days within the respective observation period)

• Continuous registration in one of the 14 QuATRo 
physician networks of the AOK Bavaria (at least 
350 days within the respective observation period)

Current data of the AOK Bavaria indicate that around 
1,000 patients on average can be expected to meet these 
characteristics in each of the networks in both observa-
tion periods. Patients are excluded in case of death dur-
ing the respective observation period.

Intervention The implementation of the QI set into the 
intervention networks will be realised by (a) providing 
the participating ambulatory physicians with feedback 
reports and (b) organising facilitated network meetings 
to enable exchange among the ambulatory physicians.

(a) Feedback reports

 At the beginning of the intervention phase, the QI 
set will be calculated by the study team based on 
the network-specific routine data provided by the 
AOK Bavaria for the patients with gon- and/or cox-
arthrosis of the participating physicians from the 
respective intervention networks. In the next step, 
the study team will prepare the results of the QI cal-
culations individually for each physician’s practice 
and for each intervention network in the form of a 
feedback report. These feedback reports will be sent 
to the management of every intervention network 
via the AOK Bavaria, which will provide these for 
the corresponding physicians.

(b) Network meetings
 Subsequently to the provision of the QIs in the feed-

back reports, the physicians will be invited to two 
voluntary, facilitated network meetings, each last-
ing approximately three hours, at an interval of 
approximately three months. These meetings will 
be organised individually for each intervention net-
work. The management of the respective interven-
tion network will be contacted by the study team 
via the AOK Bavaria. The physicians will then be 
invited to these meetings by their respective QuA-
TRo network management. The network meetings 
will be led by a facilitator who is experienced and 
trained in the contents and will give the physicians 
the opportunity to exchange information with col-
leagues from the respective QuATRo network 
about the care situation of patients with gon- and/
or coxarthrosis. The feedback reports will be used 
by the physicians in the network meetings as a basis 
for identifying the well-functioning aspects as well 
as discussing solution approaches for possibly exist-
ing factors in need of improvement concerning 
quality of care to jointly develop care pathways for 
gon- and/or coxarthrosis patients within the QuA-
TRo networks.

Phase 3: Evaluation of the effectiveness of the QI set
Aim
In order to evaluate the effectiveness of the QI set, the 
quality of care in the intervention and control networks 
will be compared using the QI results. In addition, a 



Page 6 of 8Bock et al. BMC Musculoskeletal Disorders          (2022) 23:747 

process evaluation will be conducted to assess the fea-
sibility of the QIs for routine care and identify possible 
facilitators or barriers for the implementations of the 
intervention.

Design

Data collection The data used for the quantification of 
the QIs are secondary data, in particular routinely col-
lected claims data provided by the AOK Bavaria. In order 
to evaluate the effect of the intervention, routine data 
from two observation periods – each lasting one year – 
will be used for the MobilE-ARTH project. Due to the 
impact of the Covid-19 pandemic, the first observation 
period is from January until December 2019 to ensure a 
view on gon- and coxarthrosis care under non-pandemic 
conditions concerning e.g. the fact that people were 
only allowed to make an appointment with a physician 
in acute situations or medical emergencies during the 
lockdown phase [36]. The second observation period will 
comprise the year after the implementation of the QI set 
in the intervention networks.

Outcomes The QI set will serve to measure the effec-
tiveness of the intervention for the ambulatory care of 
gon- and coxarthrosis. The validation of the QI set will 
therefore include the definition of indicators, which 
should be used as primary or secondary outcomes for the 
evaluation of the intervention study. Per definition of the 
study, all of the QIs will be calculable based on routinely 
collected claims data of SHI.

Data analysis After validating the routine data, the QIs 
will be calculated for the two observation periods (before 
and after the intervention) in the intervention and con-
trol networks to evaluate the effect of the intervention.

Descriptive statistics will be used to outline the charac-
teristics of the networks and the corresponding patient 
populations. The differences between the interven-
tion and control networks according to the primary and 
secondary outcome measures will be evaluated within 
multi-level models using the intention-to-treat principle.

Because osteoarthritis is more frequent in women [4], 
gender correlates with morbidity risk [37] and women 
and men use different coping strategies for chronic 
health conditions [38], gender is adjusted alongside age 
by default – where indicated – in quantitative analyses. 
These gender differences will also be considered within 
the interpretations of the findings.

Additionally, a sensitivity analysis of the evaluation out-
comes that encompass systematic comparisons of com-
peting risk adjustment models and different significance 
levels will be conducted.

Process evaluation In addition to the evaluation of 
effectiveness, a process evaluation will be conducted to 
assess the feasibility of the QIs in standard care. For this 
purpose, 20 semi-structured interviews of physicians 
participating in the intervention networks are planned. 
In order to investigate the clinical suitability, attitudes 
towards and satisfaction with the design of the QIs will 
be assessed.

Discussion
Although continuous quality monitoring is crucial for 
effective and efficient ambulatory care [31], no QI set 
for measuring the ambulatory care of gon- and coxar-
throsis prior to joint replacement surgery on the basis of 
routinely collected claims data has yet been developed. 
Through (a) the feedback of the routine data-based QIs 
and (b) the productive exchange at the network meet-
ings, the MobilE-ARTH study will systematically reveal 
the reality of the ambulatory care of gon- and coxarthro-
sis to the participating physicians.

Given that a single QI is unable to cover all dimensions 
of quality of care there is a need for a balanced set of QIs 
to enable a transparent view on the entire care pathways 
for patients. It is expected that differences between the 
intervention and control networks will be evident with 
respect to measures of coordination and process qual-
ity. Due to the complex and long progression of disease 
[39], only small changes in outcome indicators can be 
expected.

The advantage that the QIs can be evaluated based on 
routine data without the need for additional data collec-
tion will ensure the practicability and efficient future use 
of the QI set [40]. In this regard, it is also important to 
consider that routine data do not usually contain clinical 
information, so it is possible to receive useful information 
on the coordination of care, but the QIs cannot enable a 
profound assessment of disease progression.

Given that the intervention will only take place in cer-
tain regions in Bavaria, the results cannot be transferred 
to other regions without restrictions. Another limitation 
is the short follow-up of the intervention considering the 
slow progression of the disease. It is assumed that long-
term effects of the intervention can only be measured 
within a longer observation period. Initial effects con-
cerning e.g. the prescribing behaviour are expected to be 
measurable within the follow-up period.
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The MobilE-ARTH project will contribute to the sys-
tematic development of a QI set for audit and feedback 
in routine care. The QI set will specifically offer a sup-
porting instrument to implement multiprofessional 
care pathways to improve the quality of the ambula-
tory care and coordination of patients with gon- and/or 
coxarthrosis and shift care to less cost-intensive service 
areas.

Abbreviations
AOK: Allgemeine Ortskrankenkasse (statutory health insurance in Germany); 
aQua Institute: Institut für angewandte Qualitätsförderung und Forschung 
im Gesundheitswesen GmbH (Institute for Applied Quality Improvement 
and Research in Health Care GmbH); DMP: Disease Management Program; 
IQTIG: Institut für Qualitätssicherung und Transparenz im Gesundheitswesen 
(Institute for Quality Assurance and Transparency in Health Care); KBV: Kas-
senärztliche Bundesvereinigung (National Association of Statutory Health 
Insurance Physicians); QI: Quality Indicator; QISA: Quality Indicator System for 
Ambulatory Care; QuATRo: Qualität in Arztnetzen—Transparenz mit Routine-
daten (Quality in Physician Networks—Transparency with Routine Data); SHI: 
Statutory Health Insurance; TUM: Technical University of Munich; YLD: Years 
Lived with Disability.

Acknowledgements
Not applicable

Authors’ contributions
TB, RF, WS and LS planned and designed the study and developed the 
intervention. TB and RF drafted the manuscript together with WS and LS. 
All authors provided input, reviewed and revised the original manuscript. 
All authors approved the submitted version of the manuscript. All authors 
agreed both to be personally accountable for the author’s own contributions 
and to ensure that questions related to the accuracy or integrity of any part 
of the work, even ones in which the author was not personally involved, are 
appropriately investigated, resolved, and the resolution documented in the 
literature.

Funding
Open Access funding enabled and organized by Projekt DEAL. The study 
(01GY1913D) is fully funded by the German Federal Ministry of Education and 
Research. The funder had no role in the design and organisation of the study; 
collection, management, analysis and interpretation of the data; preparation, 
analysis or approval of the manuscript; or decision to submit the manuscript 
for publication. The authors and their contributions to the manuscript are 
independent from the funder.

Availability of data and materials
The data that support the findings of this study are available from the AOK 
Bavaria but restrictions apply to the availability of these data, which were 
used under license for the current study, and so are not publicly available. 
Data is however available from the authors upon reasonable request and with 
permission of the AOK Bavaria and their regulatory authority.

Declarations

Ethics approval and consent to participate
This study was approved by the Ethics Committee of the Faculty of Medicine 
of the Technical University of Munich (566/21 S-NP), granted 2021/10/13. All 
changes in the protocol throughout the trial must be approved by the ethics 
committee and the responsible supervisory authorities.
The legal basis for the processing of the data is Sect. 75 of Book X of the Ger-
man Code of Social Law (§75 SGB X: Transfer of Social Data for Research). After 
the approval of the regulatory authorities, an informed consent to participate 
will therefore not be required.
The data transmission from the AOK Bavaria will be organised via the 
trust centre of the Department of Health Economics (TUM), where the 

pseudonymised routine data from the insurance fund will be pseudonymised 
again to prevent re-identification. The data will be maintained in password-
protected, encrypted containers. Inferences to individuals are excluded.

Consent for publication
Not applicable.

Competing interests
The authors declare that they do not have competing interests.

Author details
1 Chair of Health Economics, Department of Sport and Health Sciences, Techni-
cal University of Munich (TUM), Munich, Germany. 2 Department of Analyt-
ics and Data, AOK Bavaria – The health insurance fund, Munich, Germany. 
3 Department of Orthopaedics and Trauma Surgery, Musculoskeletal University 
Centre Munich (MUM), University Hospital, Ludwig Maximilian University 
of Munich (LMU), Munich, Germany. 

Received: 12 May 2022   Accepted: 26 July 2022

References
 1. Cross M, Smith E, Hoy D, Nolte S, Ackerman I, Fransen M, et al. The global 

burden of hip and knee osteoarthritis: estimates from the 46 Global 
Burden of Disease 2010 study. Ann Rheum Dis. 2014;73:1323–30.

 2. Palazzo C, Nguyen C, Lefevre-Colau MM, Rannou F, Poiraudeau S. 
Risk factors and burden of osteoarthritis. Ann Phys Rehabil Med. 
2016;59(3):134–8.

 3. Moskowitz RW. The burden of osteoarthritis: clinical and quality-of-life 
issues. Am J Manag Care. 2009;15(8 Suppl):S223–9.

 4. Rabenberg M. Heft 54: Arthrose, in Gesundheitsberichterstattung des 
Bundes. Berlin: Robert-Koch-Institut; 2013.

 5. Institute for Health Metrics and Evaluation (IHME). GBD 2019 Cause and 
Risk Summary: Osteoarthritis – Level 3 cause. 2020. https:// www. healt 
hdata. org/ resul ts/ gbd_ summa ries/ 2019/ osteo arthr itis- level-3- cause. 
Accessed 10 Jan 2022.

 6. Fuchs J, Kuhnert R, Scheidt-Nave C. Factsheet: 12-Monats-Prävalenz von 
Arthrose in Deutschland. J Health Monit. 2017;2(3):55–60.

 7. Lützner J, Lange T, Schmitt J, Kopkow C, Aringer M, Böhle E, et al. Langfas-
sung: S2k-LL Indikation Knieendoprothese (AWMF Registernummer: 
033–052). Frankfurt am Main: Arbeitsgemeinschaft der Wissenschaftli-
chen Medizinischen Fachgesellschaften (AWMF); 2018.

 8. Matziolis G. S2k-Leitlinie: Koxarthrose. Frankfurt am Main: Arbeitsgemein-
schaft der Wissenschaftlichen Medizinischen Fachgesellschaften (AWMF); 
2019.

 9. Diehl P, Gerdesmeyer L, Schauwecker J, Kreuz PC, Gollwitzer H, Tischer T. 
Konservative Therapie der Gonarthrose. Orthopäde. 2013;42(2):125–39.

 10. Walter M, Lehnert H, Rehart S. Conservative treatment of osteoarthritis. 
arthritis + rheuma. 2007;27(4):201–8.

 11. Duchow J, Kohn D. Die Behandlung der beginnenden Gonarthrose im 
mittleren Lebensalter. Orthopäde. 2003;32(10):920–30.

 12. Gademan MG, Hofstede SN, Vliet Vlieland TPM, Nelissen RGHH, Marang-
van de Mheen PJ. Indication criteria for total hip or knee arthroplasty 
in osteoarthritis: a state-of-the-science overview. BMC Musculoskelet 
Disord. 2016;17:463.

 13. Lützner J, Schmitt J, Lange T, Kopkow C, Rataj E, Günther KP. Knietotal-
endoprothese: Wann ist der Ersatz angebracht? Deutsches Ärzteblatt. 
2016;113(44):A1983–5.

 14. OECD. Hip and knee replacement, in Health at a Glance 2021: OECD 
Indicators. Paris: OECD Publishing; 2021.

 15 Schäfer T, Pritzkuleit R, Jeszenszky C, Malzahn J, Maier W, Günther KP, et al. 
Trends and geographical variation of primary hip and knee joint replace-
ment in Germany. Osteoarthritis Cartilage. 2013;21(2):279–88.

 16. Günther KP, Jeszenszky C, Schäfer T, Hannemann F, Niethard FU. Hüft- und 
Kniegelenksersatz in Deutschland – Mythen und Fakten zur Operation-
shäufigkeit. Das Krankenhaus. 2013;9:927–33.

 17. Hemschemeier M, Bittkowski M, Stollorz V. Knieprothesen - starker 
Anstieg und große regionale Unterschiede. Gütersloh: Bertelsmann 
Stiftung; 2018.

https://www.healthdata.org/results/gbd_summaries/2019/osteoarthritis-level-3-cause
https://www.healthdata.org/results/gbd_summaries/2019/osteoarthritis-level-3-cause


Page 8 of 8Bock et al. BMC Musculoskeletal Disorders          (2022) 23:747 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 18. Lüring C, Niethard FU, Günther KP, Schäfer T, Hannemann F, Pritzkuleit R, 
et al. Faktencheck Knieoperation - Knieoperationen (Endoprothetik) – 
regionale Unterschiede und ihre Einflussfaktoren. Gütersloh: Bertelsmann 
Stiftung; 2013.

 19. Marianowicz M. Das Geld entscheidet über die Therapie. The European - 
Das Debatten-Magazin. 2018. https:// www. theeu ropean. de/ martin- maria 
nowicz/ 13627- das- geld- entsc heidet- ueber- die- thera pie. Accessed 31 Jan 
2022.

 20. Tikkanen R, Osborn R, Mossialos E, Djordjevic A, Wharton G. International 
profiles of health care systems. New York: The Commonwealth Fund; 
2020.

 21. Institut für Qualitätssicherung und Transparenz im Gesundheitswesen 
(IQTIG). Methodische Grundlagen V1.1. 2019.

 22. Gemeinsamer Bundesausschuss. Richtlinie des Gemeinsamen Bunde-
sausschusses zur Zusammenführung der Anforderungen an strukturierte 
Behandlungsprogramme nach § 137f Absatz 2 SGB V (DMP-Anforderun-
gen-Richtlinie/DMP-A-RL). 2021.

 23. Szecsenyi J, Stock J, Chenot R. QISA stellt sich vor. Band A. Das Qualität-
sindikatorensystem für die ambulante Versorgung. 2009.

 24. Milde S, Arnold M. Qualitätsvergleich für Ärzte. Gesundheit und Gesells-
chaft. 2014;3(17):14–5.

 25. Wambach V, Lindenthal J. Den Kinderschuhen entwachsen – Arztnetze 
in Deutschland leisten wertvollen Beitrag zur Optimierung der lokalen 
Versorgungssituation. Bundesgesundheitsblatt Gesundheitsforschung 
Gesundheitsschutz. 2015;58(4–5):374–82.

 26. Ivers N, Grimshaw JM, Jamtvedt G, Flottorp S, O’Brien MA, French SD, et al. 
Growing literature, stagnant science? Systematic review, meta-regression 
and cumulative analysis of audit and feedback interventions in health 
care. J Gen Intern Med. 2014;29(11):1534–41.

 27. Ivers N, Jamtvedt G, Flottorp S, Young JM, Odgaard‐Jensen J, French SD, 
et al. Audit and feedback: effects on professional practice and healthcare 
outcomes. Cochrane Database Syst Rev. 2012;6:CD000259.

 28. Colquhoun HL, Carroll K, Eva KW, Grimshaw JM, Ivers N, Michie S, et al. 
Advancing the literature on designing audit and feedback interventions: 
identifying theory-informed hypotheses. Implement Sci. 2017;12:117.

 29. Foy R, Eccles MP, Jamtvedt G, Young J, Grimshaw JM, Baker R. What do we 
know about how to do audit and feedback? Pitfalls in applying evidence 
from a systematic review. BMC Health Serv Res. 2005;5:50.

 30. Jamtvedt G, Young JM, Kristoffersen DT, O’Brien MA, Oxman AD. Audit 
and feedback: effects on professional practice and health care outcomes. 
Cochrane Database Syst Rev. 2006;2:CD000259.

 31. Smith PC, Mossialos E, Papanicolas I, Leatherman S. Performance meas-
urement for health system improvement: experiences, challenges and 
prospects. Cambridge: Cambridge University Press; 2009.

 32. Kleudgen S, Diel F, Burgdorf F, Quasdorf I. KBV entwickelt Starter-Set 
ambulanter Qualitätsindikatoren - Ergebnisse des Projektes „AQUIK – 
Ambulante Qualitätsindikatoren und Kennzahlen”. Berlin: Kassenärztliche 
Bundesvereinigung; 2009.

 33. Fitch K, Bernstein SJ, Aguilar MD, Burnand B, LaCalle JR, Lázaro P, et al. The 
RAND/UCLA appropriateness method user’s manual. Santa Monica: Rand 
Corporation; 2001.

 34. Strudwick K, Bell A, Russell T, Martin-Khan M. Developing quality indica-
tors for the care of patients with musculoskeletal injuries in the emer-
gency department: study protocol. BMC Emerg Med. 2017;17:14.

 35. Institut für angewandte Qualitätsförderung und Forschung im Gesund-
heitswesen GmbH (aQua Institut). Allgemeine Methoden im Rahmen der 
sektorenübergreifenden Qualitätssicherung im Gesundheitswesen nach 
§ 137a SGB V. Version 4.0. 2015.

 36. Thiele T, Beider S, Kühl H, Mielke G, Holz A, Hirsch S, et al. Versorgung von 
rheumatologischen Patienten während des Lockdowns im Frühjahr 2020. 
Z Rheumatol. 2021;81:157–63.

 37. Case A, Paxson C. Sex differences in morbidity and mortality. Demogra-
phy. 2005;42(2):189–214.

 38. El-Shormilisy N, Strong J, Meredith PJ. Associations among gender, 
coping patterns and functioning for individuals with chronic pain: a 
systematic review. Pain Res Manag. 2015;20(1):48–55.

 39. Michael JWP, Schlüter-Brust KU, Eysel P. The epidemiology, etiology, 
diagnosis, and treatment of osteoarthritis of the knee. Dtsch Arztebl Int. 
2010;107(9):152–62.

 40. Willer C, Swart E. Analyse von Versorgungsumfang und -qualität 
bei Arthrosepatienten anhand von GKV-Routinedaten. Orthopade. 
2014;43:462–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.theeuropean.de/martin-marianowicz/13627-das-geld-entscheidet-ueber-die-therapie
https://www.theeuropean.de/martin-marianowicz/13627-das-geld-entscheidet-ueber-die-therapie

	Routine data-based quality indicators for the treatment of gonarthrosis and coxarthrosis patients in the ambulatory care sector – A study protocol for a cluster-randomised pilot trial to evaluate the MobilE-ARTH study
	Abstract 
	Background: 
	Methods: 
	Discussion: 
	Trial registration: 

	Background
	Methods
	Phase 1: Development of the QI set
	Aim
	Design

	Phase 2: Implementation of the validated QI set in the established QuATRo networks
	Aim
	Design

	Phase 3: Evaluation of the effectiveness of the QI set
	Aim
	Design


	Discussion
	Acknowledgements
	References


