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ABSTRACT
Objective: To evaluate a novel healthcare programme for the treatment of patients 
with hip and knee osteoarthritis in southern Germany in terms of clinical and health 
economic outcomes. The study is based on claims data from 2014 to 2017. 

Methods: We conducted a retrospective comparative cohort study of 9768 patients with 
hip and knee osteoarthritis, of whom 9231 were enrolled in a collaborative ambulatory 
orthopaedic care programme (intervention group), and 537 patients received usual 
orthopaedic care (control group). Key features of the programme are coordinated care, 
morbidity-adapted reimbursement and extended consultation times. Multivariable 
analysis was performed to determine effects on health utilisation outcomes. The 
economic analysis considered annual costs per patient from a healthcare payer 
perspective, stratified by healthcare service sector. Besides multivariable regression 
analyses, bootstrapping was used to estimate confidence intervals for predicted mean 
costs by group.

Results: Musculoskeletal-disease-related hospitalisation was much less likely among 
intervention group patients than control group patients [odds ratio (OR): 0.079; 95% CI: 
0.062–0.099]. The number of physiotherapy prescriptions per patient was significantly 
lower in the intervention group (RR: 0.814; 95% CI: 0.721–0.919), while the likelihood 
of participation in exercise programmes over one year was significantly higher (OR: 
3.126; 95% CI: 1.604–6.094). Enrolment in the programme was associated with 
significantly higher ambulatory costs (€1048 vs. €925), but costs for inpatient care, 
including hospital stays, were significantly lower (€1003 vs. €1497 and €928 vs. €1300 
respectively). Overall annual cost-savings were €195 per patient.

Conclusions: Collaborative ambulatory orthopaedic care was associated with reduced 
hospitalisation in patients with hip and knee osteoarthritis. Health costs for programme 
participants were lower overall, despite higher costs for ambulatory care.
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BACKGROUND

Epidemiological data on the incidence and prevalence 
of osteoarthritis (OA) are sparse in Germany [1] and 
vary depending on how OA is defined [2]. The number 
of self-reported diagnoses is higher than that of clinical 
diagnoses [3]. Experts estimated 5 million people in 
Germany were living with symptomatic OA in 2016 
[2]. In 2010, representative population-based surveys 
showed that the 12-month prevalence of OA is highest in 
women (46.9%) and men (30.5%) over 65 years of age. 
Recent studies based on German claims data indicate 
prevalence rates from 15.3% to 31.0%, with the highest 
rates occurring among people aged 80–89 years [4]. Since 
OA is characterised by constant pain and physical and 
mental impairment, it greatly affects patients’ quality of 
life [5–7]. It also imposes a substantial economic burden 
on society, with healthcare costs two to four times higher 
in OA patients than non-OA patients [5, 6, 8]. In the U.S., 
OA was responsible for all-cause direct costs of $359.5 
billion and all-cause total costs of $550.2 billion, whereby 
disease-attributable costs were $80.6 billion and $154.8 
billion respectively [9]. In Germany, OA was responsible 
for health care costs of €8.71 billion in 2015 [10], or 
2.6% of total annual health care costs. Since this chronic 
condition continues to impose a significant burden 
on patients and healthcare systems, it is important to 
manage ambulatory care more effectively.

According to Osteoarthritis Research Society 
International recommendations [11], the initial focus of 
ambulatory care should be on self-help and patient-driven 
treatments. While patient empowerment is considered a 
key component [12] of chronic care for patients with OA, 
little is known about the individual components of self-
management and education programmes [11]. 

Collaborative ambulatory orthopaedic care, referred 
to here as the orthopaedic care programme, is a 
stepped healthcare model that involves coordinated 
general practitioner (GP) referrals to orthopaedists, 
and continuous care. Key components are extended 
consultation times (whereby consultations are 
sociodemographic background-adapted and 
motivational), strengthened non-pharmacological 
therapies, and evidence-based patient information. 
Participation in GP-centred care, which is a precondition 
for inclusion in the orthopaedic care programme, is a 
structured and evidence-based programme for patients 
with chronic diseases. The success of GP-centred care 
appears to result largely from the financial incentivisation 
of gatekeeping [13]. Orthopaedic specialists that wish to 
participate in the programme must follow the stepped-
care approach, include elements of managed care, 
and improve collaboration between GPs and specialists 
[14]. Such specialist programmes as the cardiology care 
programme have been shown to support chronic care 
and reduce hospitalisation risk in selected patients in 

southern Germany [14]. However, the implementation 
of strong and efficient health care programmes for OA 
has so far proved challenging [12]. This study evaluates 
the first OA healthcare programme in Germany designed 
to strengthen cooperation between primary care and 
specialist care and improve patient-centred consultations 
in the field of orthopaedic ambulatory care.

METHODS

STUDY DESIGN AND SETTING
We conducted a retrospective comparative cohort 
study based on routinely available claims data from 
the statutory health insurance fund ‘Allgemeine 
Ortskrankenkasse’ (AOK) in the federal state of Baden-
Wuerttemberg, Germany, from 2014 to 2017. During the 
study period, AOK provided health insurance to about 5.1 
million of Baden-Wuerttemberg’s 11.1 million inhabitants 
[15], making it the largest health insurance fund in 
the state [16]. In 2016, about 550 orthopaedists and 
350,000 insured persons participated in the orthopaedic 
care programme [17].

PARTICIPANTS AND DATA AVAILABILITY
Data selection was based on insurance status and 
diagnosis. Inclusion criteria for patients were a diagnosis 
of hip OA (ICD-Code M16.-), knee OA (ICD-Code M17.-), 
or both, uninterrupted health insurance, residence in 
Baden-Wurttemberg, and aged over 18 years.

Persons diagnosed with OA between September 
2015 and September 2016 were included, while those 
diagnosed between 2014 and August 2015 were not. 
Empty fields in the dataset were treated as missing 
values. Outcomes were assessed 365 days after inclusion. 
In 2015, comorbidities and baseline characteristics of 
patients were recorded for a pre-observation period. 

The intervention group consisted of patients enrolled 
in the orthopaedic programme that had consulted an 
orthopaedist participating in the programme at least 
once. The control group received usual care, which in 
our case meant patients were not enrolled in either the 
orthopaedic or the GP-centred care programme and had 
seen an orthopaedist that was not participating in the 
programme at least once.

Patients that did not consult an orthopaedist within 
180 days of inclusion, or that switched groups during the 
observation period, were excluded. A detailed description 
of the study cohorts and inclusion criteria is shown in 
Figure 1. 

Patients that were enrolled in the programme gave 
their written informed consent before participation. 

This cohort study, which is part of an extensive 
evaluation report on collaborative care in Germany, was 
conducted in accordance with the STROBE Statement 
and the German standard for secondary data analysis 
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(STROSA) [18]. The study has been registered in the 
German Clinical Trials Register (No. DRKS00017548). 

ORTHOPAEDIC CARE PROGRAMME
The orthopaedic care programme is a collaborative care 
model in Baden-Wurttemberg, Germany, for patients 
with back pain, OA of hip and knee, osteoporosis and 
rheumatoid arthritis [19]. Details can be found in Book 

Five of the German Social Code, (SGB V) §73c. Contract 
partners in the programme are AOK, Bosch BKK 
(health insurance fund), MEDI-Verbund (Association to 
promote collaboration between family practitioners and 
medical specialists), BVOU (Professional Association of 
orthopaedists and orthopaedic surgeons), BNC (Federal 
Association of Surgeons), BDRh (Federal Association 
of German rheumatologists) in collaboration with 

Figure 1 (created by the authors): Prisma diagram for inclusion criteria in study groups.
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Rheumaexperten BW eG (an association of practices 
specialising in rheumatology) and participating 
orthopaedists.

The aim of the orthopaedic care programme is to 
provide guideline-oriented care to OA patients in an 
ambulatory setting. This is achieved by providing financial 
incentives to promote motivational consultations and 
patient empowerment, and thus to provide more time for 
individual consultations. The ultimate aim is to enhance 
non-pharmacological and non-surgical treatment. 
Like specialist programmes for other diseases (14), the 
programme is embedded in the previously described GP-
centred healthcare model [13, 20]. Participating doctors 
are encouraged to provide coordinated care, meaning 
that patients usually see their GP first, who then refers 
them to a specialist where necessary. 

Patients also benefit from high continuity of care, 
extended consultation times, and lower waiting times 
for specialist appointments (waiting times are limited to 
two weeks). Participating orthopaedists are encouraged 
to perform evidence-based medicine, focus on providing 
conservative OA therapies, and tailor the information 
they give to patients to suit their individual needs. This, in 
turn, requires a thorough assessment of biopsychosocial 
risk factors and challenges, as well as the appropriate 
adaptation of therapeutic strategies. 

Quality management is also part of the programme 
and involves doctor participation in regular clinical peer 
group meetings and continuous data-driven quality 
improvement. Specifically, doctors are required to 
participate in at least two structured quality circles 
per year. The quality circles are organised by the aQua 
Institute, Göttingen, Germany (Institute for Applied 
Quality Improvement and Healthcare Research), which 
prepares information and data on, most importantly, 
prescription behaviour. This allows physicians to compare 
their own practice-specific prescription rates to the 
prescription behaviour of all physicians participating in 
the orthopaedic care programme [22]. In order to create 
individual feedback for physicians, aQua also conducts 
surveys on patient satisfaction and prepares an annual 
evaluation report focusing on physician-related process 
evaluation, which describes the indicators agreed upon 
by the project partners, presents the results of the patient 
survey over time, and evaluates whether objectives have 
been reached [22].

Furthermore, doctors involved in a patient’s care 
communicate seamlessly with one another via a 
digital communication tool, thus ensuring low rates of 
information loss.

During the study period, more than 1.6 million patients 
were enrolled in AOK Baden-Wuerttemberg’s GP-centred 
healthcare programme [21]. Enrolment is voluntary for 
both doctors and patients. However, patients have to be 
enrolled in the GP-centred care programme to participate 
in the orthopaedic care programme.

OUTCOMES
The main focus of the study was on assessing disease-
specific hospitalisation. Further health utilisation 
outcomes were the prescription of physiotherapy and 
participation in physical exercise programmes. Economic 
impact was assessed by comparing direct and indirect 
costs per person per year from a statutory health 
insurance perspective. Direct costs included those for 
outpatient visits, statutory treatments (i.e. hospitalisation 
and rehabilitation), medication and therapeutic remedies 
and aids. Indirect costs (i.e. productivity losses) were 
quantified by assessing sick leave payments made by the 
statutory health insurer to its members. As employers 
bear the cost of the first six weeks of absence from work, 
such payments do not generally begin until this period 
has elapsed. Furthermore, total costs include those for 
outpatient psychiatric clinics, nursing care, outpatient 
surgery and patient transport. All information was based 
on administrative data. 

STATISTICAL ANALYSIS
Descriptive statistics were employed to present the data. 
Differences between groups were tested statistically. We 
used multivariable analyses based on the covariables 
shown in Table 1 to deal with imbalances between groups. 

Covariables were assessed in the baseline period. The 
selection of covariables was based on expert knowledge, 
current literature [23–26] and availability in the claims 
data. The Charlson comorbidity index [27] was used to 
adjust for comorbidities and frailty and any resulting need 
for nursing care. Generalised linear regression models 
were used to analyse the intervention effect. The group 
variable and other covariates (potential confounders) 
were included in the model as fixed effects. Multivariable 
analysis was performed to determine effects on health 
utilisation outcomes, using the covariates (influence 
factors) listed in Figure 2. Depending on the outcome 
variable, either logistic or negative-binomial regression 
models were used. Results were presented as odds ratios 
(OR) for binary variables and rate ratios (RR) for count 
variables, with 95% confidence intervals. We considered 
two-sided p-values and labelled p-values <0.05 as 
significant.

After using root-mean-square error to compare the 
predictive properties of different modelling approaches, 
a linear model was chosen to assess costs. Bootstrapping 
was used to approximate health care costs for an 
average AOK Baden-Wuerttemberg cohort. After drawing 
a random sample (n = 10,000) from the dataset, mean 
sample costs were estimated by applying the previously 
calculated model coefficients. The process was repeated 
until the results stabilised.

We analysed data in accordance with Good Practice 
in Secondary Data Analysis (GPS) [28]. All descriptive and 
comparative analyses were carried out using SAS (version 
9.4), IBM SPSS Statistics (version 25) and R (version 3.6.2).
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RESULTS

We included 9231 patients in the intervention group 
and 537 patients in the control group. Mean age of the 
intervention group was 64.7 ± 12.5 years and of the 
control group 67.9 ± 11.7 years. The study population 
was predominantly female in both groups (61.8% vs. 
65.9%). The Charlson comorbidity index was higher in 
the intervention group (1.7 ± 2.1 vs. 1.3 ± 1.6). Depression 
and other preliminary psychiatric disorders were 
diagnosed more often in the intervention group (31% vs. 
22.5%; 41.8% vs. 39.1%). Further patient characteristics 
are displayed in Table 1. The results of the regression 
analysis are listed in Figure 2, along with the individual 
impact of all covariates.

SPECIFIC HOSPITALISATION
The hospitalisation rate in the intervention group was 
dramatically lower than in the control group (2.9% 
vs. 28.7%). The results of the multivariable-adjusted 
analysis showed that patients in the intervention group 
were also less likely to be hospitalised for OA (OR 0.079; 
95% CI 0.062–0.099; p < 0.0001). 

EXERCISE PROGRAMMES AND PHYSIOTHERAPY
Participation in physical exercise programmes offered by 
the AOK was 5.5% in the intervention and 1.7% in the 
control group. Multivariable analysis showed that patients 
in the intervention group were more likely to take part in 
exercise programmes offered by the AOK than patients 
in the control group (OR 3.126; 95% CI 1.604–6.094;  

Figure 2 (created by the authors): Individual impact of the covariates on the regression analysis.

BASELINE CHARACTERISTICS CONTROL GROUP
N = 537

INTERVENTION GROUP
N = 9,231

age (MW[SD]) 67.9[11.7] 64.7 [12.5]

sex (female) 65.9% 61.8%

level of care¹ 2.4% 2.0%

CCI (MW[SD]) 1.3 [1.6] 1.7 [2.1]

participation in disease-management programme for type 2 diabetes 13.0% 20.3%

cardiovascular comorbidities 72.4% 69.6%

type 2 diabetes 24.4% 25.8%

stroke and other cerebrovascular diseases 1.9% 2.6%

malignoma 13.6% 15.0%

obesity 25.9% 25.5%

depression 22.5% 31.0%

smoking 3.5% 6.8%

psychosocial risk factors 39.1% 41.8%

burn-out 6.0% 6.9%

somatoform disorders 14.9% 19.2%

Table 1 (created by the authors): Baseline characteristics for study groups.

¹: Level of care represents the level of impairment for which nursing care is required, 1 being low and 5 high.
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p = 0.001). Overall prescriptions of physiotherapy 
(including manual therapy, heat therapy and massages) 
were lower in the intervention group than the control 
group, 1.8 [SD 2.4] vs. 2.1 [SD 2.8] prescriptions per 
patient (RR 0.814; 95% CI 0.721–0.919; p = 0.001). 

COLLABORATIVE CARE
Multivariable analysis of the implementation’s success 
in terms of coordination, continuity and consistency 
of care, revealed that uncoordinated contacts (e.g. 
appointments with orthopaedists without prior GP-
referral) in the intervention group were significantly 
lower (RR 0.082; 95% CI 0.064–0.105; p < 0.0001). The 
number of quartiles (the year consists of four quartiles, 
with the first extending from January to March) during 
which orthopaedists were contacted was slightly higher 
in the intervention group, but not significantly (RR 1.014; 
95% CI 0.960–1.071; p = 0.617), and patients were less 
likely to consult multiple orthopaedists (RR 0.908; 95% 
CI; 0.843–0.977; p = 0.010).

COSTS
Ambulatory costs attributable to patients in the 
intervention group (IG) were significantly higher than 
in the control group (CG) (IG: €1,048; 95% CI €1,042–
€1,054; CG: €925; 95% CI €919–€931; Dif.: €123), as 
were medication costs (IG: €733; 95% CI €722–€743; CG: 
€678; 95% CI: €667–€688; Dif.: €55). However, the cost of 
inpatient treatment was €495 lower in the intervention 
group (IG: €1,003; 95% CI: €986-€1,019; CG: €1,497; 
95% CI €1,481–€1,513), which was mainly driven by a 
significant reduction in hospitalisation costs (IG: €928; 
95% CI: €913–€942; CG: €1,300; 95% CI €1,285–1,315; 
Dif.: €–373). Spending on therapeutic remedies and 
aids in the intervention group were €11 and €6 lower 
respectively. Lower productivity was not responsible 
for any change in indirect costs. Overall, programme 
participation was associated with significantly lower 
spending (IG: €3,947; 95% CI €3,893–€4,002; CG: €4,143; 
95% CI €4,089–€4,197; Dif.: €–195).

DISCUSSION

We found the coordinated and continuous care provided to 
OA patients participating in the collaborative ambulatory 
orthopaedic care programme to be associated with a 
reduction in hospitalisation and lower overall costs in 
patients with emerging OA. Enrolled patients were more 
likely to participate in exercise programmes and less 
likely to receive physiotherapy prescriptions. The higher 
cost of ambulatory care resulted from disease-adjusted 
reimbursements associated with doctor consultations. 
Savings from lower hospitalisation rates more than offset 
higher outpatient costs.

Although lower utilisation of (or spending on) health 
services is usually considered to be one of the benefits 
of coordinated care programmes, it should be noted that 
such an interpretation implies that health care services 
are overused. However, such an assumption requires 
the definition of appropriate utilisation and evidence of 
the delivery of unnecessary care, as there is otherwise a 
danger that an attempt to prevent overuse may reduce 
the utilisation of necessary care and have a negative effect 
on overall healthcare. This study did not assess whether 
reductions in utilisation or spending were appropriate, but 
an evaluation of utilisation rates for knee-arthroplasty in 
OECD countries shows that Germany ranks third in overall 
utilisation and first in utilisation among patients aged 
64 and under. These results suggest that a significant 
number of surgical procedures are unnecessary [29].

Since consultations conducted as part of the 
orthopaedic care programme may have beneficial effects 
on various levels, it is impossible to provide specific 
explanations for the results. It is possible, however, that 
doctors use extended consultations to encourage self-
management of the disease and that their patients 
were therefore more likely to exercise and participate 
in exercise programmes of their own volition, which 
would be a benefit of conservative therapy. In a meta-
analysis comparing the effect of providing advice and 
information but no further treatment to patients with 
OA, small but statistically significant improvements 
were identified in pain and functioning [30]. Similarly, 
Mazzei et al. concluded in their systematic review that 
highly structured programmes containing elements of 
education and exercise are likely to be more cost-effective 
than usual physician-delivered care in most settings [31]. 

Our results are consistent with findings from Korean 
claims data that continuity of care in patients with knee 
OA reduces hospitalisation costs [26]. Similarly, the 
results of an Australian study suggest that in patients 
with chronic diseases, more regular consultations with a 
GP can lead to a reduction in both cost and the number 
of days spent in hospital [32]. The observed effects may 
also reflect the emphasis placed by the orthopaedic care 
programme on the proactive management of OA, as 
opposed to reactive and uncoordinated care. 

A growing body of evidence highlights the importance 
of new treatment models in the provision of primary care 
in OA patients on the basis that they improve patient 
outcomes and contain costs. These programmes consist 
of similar elements to the orthopaedic care programme 
evaluated in this study; i.e. patient consultations, 
exercise programmes, improved provider coordination, 
as well as GP training and feedback sessions [33–35]. In 
order to promote the use of clinical practice guidelines 
in Canadian primary care, “Getting a Grip on Arthritis” 
[36] introduced a multifaceted integrated client-centred 
training programme for the management of arthritis in 
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primary care. The project succeeded in enhancing medical 
care for patients with OA in Canada. Follow-up support, 
comparable to the clinical peer group sessions in the 
orthopaedic care programme described in our study, was 
one of its key features. Other examples in the U.S. show 
that partial implementation of chronic care models in 
primary care increase self-efficacy scores in patients with 
OA [37]. Both the GP-centred healthcare programme and 
the orthopaedic care programme include elements of 
stepped-care and chronic care models [13]. Other ideas 
aimed at substantially improving patient involvement 
and patient motivation among OA patients in ambulatory 
care were based on patient-reported outcomes (PROs) 
and patient-reported outcome measures (PROMs). It is 
difficult to compare these findings in different patient 
populations [38] since there is large variation in the use, 
and a lack of evidence of the usefulness of PROMs both 
within and between surgical and nonsurgical settings 
[39]. In the future, novel programmes could profit from 
using evidence-based PROMs as an essential component 
for tracking care experience, perhaps supported through 
the use of digital tools [40]. Such programmes might 
thus solve the problem that patient activation, although 
a major component of the programme, has hitherto 
been largely unmeasurable.

In our study, patients were not likely to receive 
prescriptions for physiotherapy. However, differing 
inclusion and exclusion criteria make detailed 
comparisons with other studies challenging. Some studies 
recruited patients on the basis of GP referrals of patients 
with hip or knee OA to the orthopaedic outpatient clinic 
of a hospital for an orthopaedic consultation to consider 
hip or knee joint replacement surgery. These studies 
showed that in addition to usual care, both manual 
physiotherapy and exercise physiotherapy produce 
significant improvements in symptoms and physical 
function in patients with moderate to severe OA of the 
hips and knees [41]. However, a randomised controlled 
trial conducted by Bennell at al. found that the 12-week 
multimodal physical therapy that is currently standard 
practice in people with symptomatic hip osteoarthritis 
was no more effective than a realistic sham treatment 
that controlled for the therapeutic environment, therapist 
contact time, and home tasks [42].

Our study groups had similar obesity rates (25.9% 
in control vs. 25.5% in intervention group), with obesity 
being one of the thoroughly studied risk factors for OA 
[23, 43]. 

Although participation in exercise programmes was 
higher in the intervention group, overall participation was 
very low (4.3%). Exercise is one of the key components 
of conservative OA therapy [44] and its use should be 
encouraged. To our knowledge, the orthopaedic care 
programme reviewed here is unique in that it involves 
both primary and secondary care and strengthens 
patient education and motivation.

A comparison of cost data for OA is difficult since 
patient populations and healthcare resource utilisation 
are heterogeneous and estimates vary across studies 
and countries. Differences in data sources and costing 
lead to further variations in observed costs. In their 
systematic review, Xie et al. found that annual costs 
(in US dollars) per patient varied for hospitalisation 
($222 to $8,815), outpatient care ($110 to $9,023) and 
medication ($12 to $3,624). Total annual direct costs 
ranged from $1,442 to $21,335. A German study found 
that medication and non-physician services provided 
to OA patients cost €699 and €171 respectively [45]. 
Assuming the latter category is similar to what we have 
referred to as therapeutic remedies, these figures are 
comparable to those in our control group. In the same 
study, outpatient consultations, inpatient treatment 
and direct costs were estimated to be €357, €175, and 
€1,511 respectively [45]. These figures are much lower 
than those observed in our study, possibly reflecting 
differences in methodological approaches. While our 
study used statutory health insurance claims data, 
Sabariego et al. obtained cost estimates retrospectively 
via a self-reported questionnaire. Previous research 
suggests that direct costs taken from claims data are 
generally higher than those based on survey data [5]. 

The strengths of our study are the large sample 
size and the real-world population-based approach, 
as the group of patients was large enough to permit 
advanced statistical modelling, and real-world data 
was available for multiple health care sectors. The use 
of claims data further enabled us to eliminate recall bias 
but simultaneously to rely on coding quality. A major 
limitation of the study is that the methodology and 
use of claims data means we have no laboratory data 
and medical records, and no details on level of pain 
and functional impairment. Additionally, consultations 
may have varied between groups. Furthermore, patient 
knowledge was not assessed at any time during the 
study. Our choice of selected outcomes reflects the 
scarcity of evidence-based and valid quality indicators 
for the assessment of osteoarthritis in primary care [46]. 
However, the outcomes have also been used in previous 
evaluations. As minor symptoms are likely to remain 
undiagnosed and referrals to orthopaedists occurred 
within 180 days of the original diagnosis, it can be 
assumed that our study cohort first consulted a GP with 
symptoms and/or clinical evidence. 

We adjusted for a wide range of covariates. 
Nonetheless, residual confounding from unmeasured 
confounders cannot be ruled out. Since patients and 
doctors participate in the programme voluntarily, self-
selection bias undoubtedly plays a role in both GP-
centred and orthopaedic care programmes. Furthermore, 
to avoid group contamination we excluded patients that 
were enrolled in GP-centred care but did not consult a 
specialist participating in the programme.
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CONCLUSION

Collaborative ambulatory orthopaedic care is a novel 
healthcare programme that exploits options for 
the conservative treatment of OA outpatients in an 
attempt to reduce the likelihood of hospitalisation. 
Our results show that despite increased ambulatory 
care spending, overall annual cost savings amounted 
to €195 per patient in individuals with hip and/or 
knee OA. Considering even a moderate OA prevalence 
rate of 15.3% for Germany, this implies the broad 
implementation of such a programme may lead to 
substantial cost savings.

REVIEWERS

Two anonymous reviewers.

FUNDING INFORMATION

This work was supported by the Innovation Fund of 
the Federal Joint Committee, Germany [01VSF17002]. 
The evaluators performed the scientific assessment 
independently.

COMPETING INTERESTS

FMG has received compensation in his capacity as chair 
of the German Advisory Council on the Assessment of 
Developments in the Health Care System. BL is a leading 
member of the steering committee for the orthopaedic 
contract. AM, SG, OAS, AG, CW, RKM, MB, KK have nothing 
to disclose.

AUTHOR AFFILIATIONS

Angelina Müller  orcid.org/0000-0003-0162-7000 
Institute of General Practice, Goethe University, Theodor-Stern-
Kai 7, Frankfurt, 60590, DE

Sebastian Gruhn 
Health Economics and Health Care Management, Bielefeld 
University, P.O. Box 10 01 31, 33501, Bielefeld, DE

Olga A. Sawicki 
Institute of General Practice, Goethe University, Theodor-Stern-
Kai 7, Frankfurt, 60590, DE

Anastasiya Glushan 
Institute of General Practice, Goethe University, Theodor-Stern-
Kai 7, Frankfurt, 60590, DE

Claudia Witte 
aQua, Institute for Applied Quality Improvement and Research 
in Health Care, 37073 Goettingen, DE

Renate KlaaSen-Mielke 
Department of Medical Informatics, Biometry and 
Epidemiology, Ruhr-University Bochum, DE

Burkhard Lembeck 
Joint Practice for Orthopaedic and Trauma Dr. Lembeck und Dr. 
Pampel, Hindenburgstr. 7/1, 73760, Ostfildern-Nellingen, DE

Martin Beyer 
Institute of General Practice, Goethe University, Theodor-Stern-
Kai 7, Frankfurt, 60590, DE

Ferdinand M. Gerlach 
Institute of General Practice, Goethe University, Theodor-Stern-
Kai 7, Frankfurt, 60590, DE

Wolfgang Greiner 

Health Economics and Health Care Management, Bielefeld 

University, P.O. Box 10 01 31, 33501, Bielefeld, DE

Kateryna Karimova 
Institute of General Practice, Goethe University, Theodor-Stern-
Kai 7, Frankfurt, 60590, DE

REFERENCES

1. Rabenberg M. Arthrose. Berlin: Robert-Koch-Inst; 2013.

2. Zink A, Albrecht K. Wie häufig sind muskuloskeletale 

Erkrankungen in Deutschland? [How frequent are 

musculoskeletal diseases in Germany?]. Zeitschrift fur 

Rheumatologie. 2016; 75(4): 346–53. DOI: https://doi.

org/10.1007/s00393-016-0094-2

3. Schaap LA, Peeters GM, Dennison EM, Zambon S, 

Nikolaus T, Sanchez-Martinez M, et al. European 

Project on OSteoArthritis (EPOSA): methodological 

challenges in harmonization of existing data from five 

European population-based cohorts on aging. BMC 

musculoskeletal disorders. 2011; 12: 272. DOI: https://doi.

org/10.1186/1471-2474-12-272

4. Postler A, Ramos AL, Goronzy J, Günther K-P, Lange T, 

Schmitt J, et al. Prevalence and treatment of hip and knee 

osteoarthritis in people aged 60 years or older in Germany: 

an analysis based on health insurance claims data. Clinical 

interventions in aging. 2018; 13: 2339–49. DOI: https://doi.

org/10.2147/CIA.S174741

5. Xie F, Kovic B, Jin X, He X, Wang M, Silvestre C. Economic 

and Humanistic Burden of Osteoarthritis: A Systematic 

Review of Large Sample Studies. PharmacoEconomics. 

2016; 34(11): 1087–100. DOI: https://doi.org/10.1007/

s40273-016-0424-x

6. Zhao X, Shah D, Gandhi K, Wei W, Dwibedi N, Webster 

L, Sambamoorthi U. Clinical, humanistic, and economic 

burden of osteoarthritis among noninstitutionalized 

adults in the United States. Osteoarthritis and cartilage. 

2019; 27(11): 1618–26. DOI: https://doi.org/10.1016/j.

joca.2019.07.002

7. Kingsbury SR, Gross HJ, Isherwood G, Conaghan PG. 

Osteoarthritis in Europe: impact on health status, work 

productivity and use of pharmacotherapies in five 

European countries. Rheumatology (Oxford, England). 

2014; 53(5): 937–47. DOI: https://doi.org/10.1093/

rheumatology/ket463

8. Puig-Junoy J, Ruiz Zamora A. Socio-economic costs 

of osteoarthritis: a systematic review of cost-of-

https://orcid.org/0000-0003-0162-7000
https://orcid.org/0000-0003-0162-7000
https://doi.org/10.1007/s00393-016-0094-2
https://doi.org/10.1007/s00393-016-0094-2
https://doi.org/10.1186/1471-2474-12-272
https://doi.org/10.1186/1471-2474-12-272
https://doi.org/10.2147/CIA.S174741
https://doi.org/10.2147/CIA.S174741
https://doi.org/10.1007/s40273-016-0424-x
https://doi.org/10.1007/s40273-016-0424-x
https://doi.org/10.1016/j.joca.2019.07.002
https://doi.org/10.1016/j.joca.2019.07.002
https://doi.org/10.1093/rheumatology/ket463
https://doi.org/10.1093/rheumatology/ket463


9Müller et al. International Journal of Integrated Care DOI: 10.5334/ijic.6442

illness studies. Seminars in arthritis and rheumatism. 

2015; 44(5): 531–41. DOI: https://doi.org/10.1016/j.

semarthrit.2014.10.012

9. Lo J, Chan L, Flynn S. A Systematic Review of the 

Incidence, Prevalence, Costs, and Activity and Work 

Limitations of Amputation, Osteoarthritis, Rheumatoid 

Arthritis, Back Pain, Multiple Sclerosis, Spinal Cord Injury, 

Stroke, and Traumatic Brain Injury in the United States: 

A 2019 Update. Archives of physical medicine and 

rehabilitation. 2021; 102(1): 115–31. DOI: https://doi.

org/10.1016/j.apmr.2020.04.001

10. Gesundheitsberichtserstattung des Bundes. Total Cost 

of Illness in millions of Euro for Germany. Classification: 

years, sex, ICD10, provider; 2017. [cited 2021 Mar 25]. 

Available from: https://www.gbe-bund.de/gbe/pkg_isgbe5.

prc_menu_olap?p_uid=gast&p_aid=45414693&p_

sprache=D&p_help=0&p_indnr=66&p_indsp=&p_

ityp=H&p_fid=.

11. Zhang W, Moskowitz RW, Nuki G, Abramson S, Altman 

RD, Arden N, et al. OARSI recommendations for the 

management of hip and knee osteoarthritis, Part II: 

OARSI evidence-based, expert consensus guidelines. 

Osteoarthritis and cartilage. 2008; 16(2): 137–62. DOI: 

https://doi.org/10.1016/j.joca.2007.12.013

12. Brand CA. The role of self‐management in designing care 

for people with osteoarthritis of the hip and knee. Medical 

Journal of Australia. 2008; 189(S10). DOI: https://doi.

org/10.5694/j.1326-5377.2008.tb02206.x

13. Wensing M, Szecsenyi J, Stock C, Kaufmann Kolle P, Laux 

G. Evaluation of a program to strengthen general practice 

care for patients with chronic disease in Germany. BMC 

health services research. 2017; 17(1): 62. DOI: https://doi.

org/10.1186/s12913-017-2000-2

14. Sawicki OA, Mueller A, Glushan A, Breitkreuz T, Wicke FS, 

Karimova K, et al. Intensified ambulatory cardiology care: 

effects on mortality and hospitalisation-a comparative 

observational study. Scientific reports. 2020; 10(1): 14695. 

DOI: https://doi.org/10.1038/s41598-020-71770-9

15. Statistisches Landesamt Baden-Württemberg. Basic 

information on the population (Eckdaten zur Bevölkerung). 

[cited 2021 Jan 3].

16. [webpage on the internet]. [cited 2022 Dec 1]. Available 

from: https://www.gkv-selbsthilfefoerderung-bw.de/ueber-

uns/#:~:text=AOK%20Baden-W%C3%BCrttemberg%20

Mit%20jetzt%20knapp%204,4%20Millionen%20

Versicherten,im%20Land%20zu%20dem%20

Ansprechpartner%20in%20Sachen%20Gesundheit.

17. [webpage on the internet]. [cited 2021 Jan 3]. Available 

from: https://www.bvou.net/orthopaedievertrag-im-

suedwesten-erfolgreich/.

18. Swart E, Bitzer EM, Gothe H, Harling M, Hoffmann F, 

Horenkamp-Sonntag D, et al. A Consensus German 

Reporting Standard for Secondary Data Analyses, 

Version 2 (STROSA-STandardisierte BerichtsROutine 

für SekundärdatenAnalysen). Gesundheitswesen 

(Bundesverband der Arzte des Offentlichen 

Gesundheitsdienstes (Germany)). 2016; 78(S 01): e145–

e160. DOI: https://doi.org/10.1055/s-0042-108647

19. Vertrag zur Versorgung in den Fachgebieten Orthopädie 

und Rheumatologie in Baden-Württemberg gemäS 

§ 73c SGB V. [webpage on the internet]. [cited 2021 

Mar 25]. Available from: https://www.medi-verbund.

de/wp-content/uploads/2021/01/Anl_00_HV_Ortho_

Rheuma_20171018_mit_Unterschrift_2013_20200422.

pdf.

20. Wensing M, Szecsenyi J, Kaufmann-Kolle P, Laux G. 

Strong primary care and patients‘ survival. Scientific 

reports. 2019; 9(1): 10859. DOI: https://doi.org/10.1038/

s41598-019-47344-9

21. AOK Baden-Württemberg. Evaluation Vertrag § 73c 

Kardio-Baden-Württemberg. [webpage on the internet]. 

[cited 2021 Jan 6]. Available from: https://neueversorgung.

de/images//PDF/20200117_01VSF16003_Schlussbericht_

finale_Fassung.pdf.

22. Evaluation des Vertrages zur Versorgung im Fachgebiet 

der Orthopädie in Baden-Württemberg gemäS § 

73c SGB V. [webpage on the internet]. [cited 2022 

Dec 1]. Available from: https://neueversorgung.de/

images/PDF/Evaluation_2016/Ergebnisbericht_GBA-

Innovationsausschuss.pdf.

23. Cooper C, Inskip H, Croft P, Campbell L, Smith G, McLaren 

M, Coggon D. Individual risk factors for hip osteoarthritis: 

obesity, hip injury, and physical activity. American journal 

of epidemiology. 1998; 147(6): 516–22. DOI: https://doi.

org/10.1093/oxfordjournals.aje.a009482

24. Lin EHB. Depression and osteoarthritis. The American 

journal of medicine. 2008; 121(11 Suppl 2): S16–9. DOI: 

https://doi.org/10.1016/j.amjmed.2008.09.009

25. Edwards HB, Smith M, Herrett E, MacGregor A, Blom A, 

Ben-Shlomo Y. The Effect of Age, Sex, Area Deprivation, 

and Living Arrangements on Total Knee Replacement 

Outcomes: A Study Involving the United Kingdom 

National Joint Registry Dataset. JB & JS open access. 

2018; 3(2): e0042. DOI: https://doi.org/10.2106/JBJS.

OA.17.00042

26. Jung B, Cho KH, Lee DH, Kim S. The effects of continuity 

of care on hospital utilization in patients with knee 

osteoarthritis: analysis of Nationwide insurance data. BMC 

health services research. 2018; 18(1): 152. DOI: https://doi.

org/10.1186/s12913-018-2951-y

27. Sundararajan V, Henderson T, Perry C, Muggivan A, 

Quan H, Ghali WA. New ICD-10 version of the Charlson 

comorbidity index predicted in-hospital mortality. Journal 

of clinical epidemiology. 2004; 57(12): 1288–94. DOI: 

https://doi.org/10.1016/j.jclinepi.2004.03.012

28. Swart E, Gothe H, Geyer S, Jaunzeme J, Maier B, Grobe 

TG, Ihle P. Gute Praxis Sekundärdatenanalyse (GPS): 

Leitlinien und Empfehlungen. [Good Practice of Secondary 

Data Analysis (GPS): guidelines and recommendations.]. 

Gesundheitswesen (Bundesverband der Arzte des 

Offentlichen Gesundheitsdienstes (Germany)). 2015; 77(2): 

120–6. DOI: https://doi.org/10.1055/s-0034-1396815

https://doi.org/10.1016/j.semarthrit.2014.10.012
https://doi.org/10.1016/j.semarthrit.2014.10.012
https://doi.org/10.1016/j.apmr.2020.04.001
https://doi.org/10.1016/j.apmr.2020.04.001
https://www.gbe-bund.de/gbe/pkg_isgbe5.prc_menu_olap?p_uid=gast&p_aid=45414693&p_sprache=D&p_help=0&p_indnr=66&p_indsp=&p_ityp=H&p_fid=
https://www.gbe-bund.de/gbe/pkg_isgbe5.prc_menu_olap?p_uid=gast&p_aid=45414693&p_sprache=D&p_help=0&p_indnr=66&p_indsp=&p_ityp=H&p_fid=
https://www.gbe-bund.de/gbe/pkg_isgbe5.prc_menu_olap?p_uid=gast&p_aid=45414693&p_sprache=D&p_help=0&p_indnr=66&p_indsp=&p_ityp=H&p_fid=
https://www.gbe-bund.de/gbe/pkg_isgbe5.prc_menu_olap?p_uid=gast&p_aid=45414693&p_sprache=D&p_help=0&p_indnr=66&p_indsp=&p_ityp=H&p_fid=
https://doi.org/10.1016/j.joca.2007.12.013
https://doi.org/10.5694/j.1326-5377.2008.tb02206.x
https://doi.org/10.5694/j.1326-5377.2008.tb02206.x
https://doi.org/10.1186/s12913-017-2000-2
https://doi.org/10.1186/s12913-017-2000-2
https://doi.org/10.1038/s41598-020-71770-9
https://www.gkv-selbsthilfefoerderung-bw.de/ueber-uns/#:~:text=AOK%20Baden-W%C3%BCrttemberg%20Mit%20jetzt%20knapp%204,4%20Millionen%20Versicherten,im%20Land%20zu%20dem%20Ansprechpartner%20in%20Sachen%20Gesundheit
https://www.gkv-selbsthilfefoerderung-bw.de/ueber-uns/#:~:text=AOK%20Baden-W%C3%BCrttemberg%20Mit%20jetzt%20knapp%204,4%20Millionen%20Versicherten,im%20Land%20zu%20dem%20Ansprechpartner%20in%20Sachen%20Gesundheit
https://www.gkv-selbsthilfefoerderung-bw.de/ueber-uns/#:~:text=AOK%20Baden-W%C3%BCrttemberg%20Mit%20jetzt%20knapp%204,4%20Millionen%20Versicherten,im%20Land%20zu%20dem%20Ansprechpartner%20in%20Sachen%20Gesundheit
https://www.gkv-selbsthilfefoerderung-bw.de/ueber-uns/#:~:text=AOK%20Baden-W%C3%BCrttemberg%20Mit%20jetzt%20knapp%204,4%20Millionen%20Versicherten,im%20Land%20zu%20dem%20Ansprechpartner%20in%20Sachen%20Gesundheit
https://www.gkv-selbsthilfefoerderung-bw.de/ueber-uns/#:~:text=AOK%20Baden-W%C3%BCrttemberg%20Mit%20jetzt%20knapp%204,4%20Millionen%20Versicherten,im%20Land%20zu%20dem%20Ansprechpartner%20in%20Sachen%20Gesundheit
https://www.bvou.net/orthopaedievertrag-im-suedwesten-erfolgreich/
https://www.bvou.net/orthopaedievertrag-im-suedwesten-erfolgreich/
https://doi.org/10.1055/s-0042-108647
https://www.medi-verbund.de/wp-content/uploads/2021/01/Anl_00_HV_Ortho_Rheuma_20171018_mit_Unterschrift_2013_20200422.pdf
https://www.medi-verbund.de/wp-content/uploads/2021/01/Anl_00_HV_Ortho_Rheuma_20171018_mit_Unterschrift_2013_20200422.pdf
https://www.medi-verbund.de/wp-content/uploads/2021/01/Anl_00_HV_Ortho_Rheuma_20171018_mit_Unterschrift_2013_20200422.pdf
https://www.medi-verbund.de/wp-content/uploads/2021/01/Anl_00_HV_Ortho_Rheuma_20171018_mit_Unterschrift_2013_20200422.pdf
https://doi.org/10.1038/s41598-019-47344-9
https://doi.org/10.1038/s41598-019-47344-9
https://neueversorgung.de/images//PDF/20200117_01VSF16003_Schlussbericht_finale_Fassung.pdf
https://neueversorgung.de/images//PDF/20200117_01VSF16003_Schlussbericht_finale_Fassung.pdf
https://neueversorgung.de/images//PDF/20200117_01VSF16003_Schlussbericht_finale_Fassung.pdf
https://neueversorgung.de/images/PDF/Evaluation_2016/Ergebnisbericht_GBA-Innovationsausschuss.pdf
https://neueversorgung.de/images/PDF/Evaluation_2016/Ergebnisbericht_GBA-Innovationsausschuss.pdf
https://neueversorgung.de/images/PDF/Evaluation_2016/Ergebnisbericht_GBA-Innovationsausschuss.pdf
https://doi.org/10.1093/oxfordjournals.aje.a009482
https://doi.org/10.1093/oxfordjournals.aje.a009482
https://doi.org/10.1016/j.amjmed.2008.09.009
https://doi.org/10.2106/JBJS.OA.17.00042
https://doi.org/10.2106/JBJS.OA.17.00042
https://doi.org/10.1186/s12913-018-2951-y
https://doi.org/10.1186/s12913-018-2951-y
https://doi.org/10.1016/j.jclinepi.2004.03.012
https://doi.org/10.1055/s-0034-1396815


10Müller et al. International Journal of Integrated Care DOI: 10.5334/ijic.6442

29. Pabinger C, Lothaller H, Geissler A. Utilization rates 

of knee-arthroplasty in OECD countries. Osteoarthritis 

and cartilage. 2015; 23(10): 1664–73. DOI: https://doi.

org/10.1016/j.joca.2015.05.008

30. Hay E, Dziedzic K, Foster N, Peat G, van der Windt D, 

Bartlam B, et al. Optimal primary care management 

of clinical osteoarthritis and joint pain in older people: 

a mixed-methods programme of systematic reviews, 

observational and qualitative studies, and randomised 

controlled trials; 2018. DOI: https://doi.org/10.3310/

pgfar06040

31. Mazzei DR, Ademola A, Abbott JH, Sajobi T, Hildebrand 

K, Marshall DA. Are education, exercise and diet 

interventions a cost-effective treatment to manage 

hip and knee osteoarthritis? A systematic review. 

Osteoarthritis and cartilage. 2021; 29(4): 456–70. DOI: 

https://doi.org/10.1016/j.joca.2020.10.002

32. Moorin RE, Youens D, Preen DB, Harris M, Wright CM. 

Association between continuity of provider-adjusted 

regularity of general practitioner contact and unplanned 

diabetes-related hospitalisation: a data linkage study in 

New South Wales, Australia, using the 45 and Up Study 

cohort. BMJ open. 2019; 9(6): e027158. DOI: https://doi.

org/10.1136/bmjopen-2018-027158

33. Hunter DJ, Hinman RS, Bowden JL, Egerton T, Briggs AM, 

Bunker SJ, et al. Effectiveness of a new model of primary 

care management on knee pain and function in patients 

with knee osteoarthritis: Protocol for THE PARTNER STUDY. 

BMC Musculoskeletal Disorders. 2018; 19(1): 132. DOI: 

https://doi.org/10.1186/s12891-018-2048-0

34. Østerås N, Moseng T, van Bodegom-Vos L, Dziedzic K, 

Mdala I, Natvig B, et al. Implementing a structured model 

for osteoarthritis care in primary healthcare: A stepped-

wedge cluster-randomised trial. PLoS medicine. 2019; 

16(10): e1002949. DOI: https://doi.org/10.1371/journal.

pmed.1002949

35. Dziedzic KS, Healey EL, Porcheret M, Afolabi EK, Lewis 

M, Morden A, et al. Implementing core NICE guidelines for 

osteoarthritis in primary care with a model consultation 

(MOSAICS): a cluster randomised controlled trial. 

Osteoarthritis and cartilage. 2018; 26(1): 43–53. DOI: 

https://doi.org/10.1016/j.joca.2017.09.010

36. Glazier RH, Badley EM, Lineker SC, Wilkins AL, Bell MJ. 

Getting a Grip on Arthritis: an educational intervention for 

the diagnosis and treatment of arthritis in primary care. 

The Journal of rheumatology. 2005; 32(1): 137–42.

37. Ranatunga S, Myers S, Redding S, Scaife SL, Francis 

MD, Francis ML. Introduction of the chronic care model 

into an academic rheumatology clinic. Quality & safety in 

health care. 2010; 19(5): e48. DOI: https://doi.org/10.1136/

qshc.2009.035030

38. Blumenthal KJ, Chang Y, Ferris TG, Spirt JC, Vogeli C, 

Wagle N, Metlay JP. Using a Self-Reported Global Health 

Measure to Identify Patients at High Risk for Future 

Healthcare Utilization. Journal of general internal medicine. 

2017; 32(8): 877–82. DOI: https://doi.org/10.1007/s11606-

017-4041-y

39. Sørensen NL, Hammeken LH, Thomsen JL, Ehlers LH. 

Implementing patient-reported outcomes in clinical 

decision-making within knee and hip osteoarthritis: an 

explorative review. BMC Musculoskeletal Disorders. 2019; 

20(1): 230. DOI: https://doi.org/10.1186/s12891-019-

2620-2

40. Stern BZ, Pila S, Joseph LI, Rothrock NE, Franklin 

PD. Patients‘ perspectives on the benefits of feedback 

on patient-reported outcome measures in a web-

based personalized decision report for hip and knee 

osteoarthritis. BMC Musculoskeletal Disorders. 2022; 23(1): 

806. DOI: https://doi.org/10.1186/s12891-022-05764-1

41. Abbott JH, Robertson MC, Chapple C, Pinto D, 

Wright AA, La Leon de Barra S, et al. Manual therapy, 

exercise therapy, or both, in addition to usual care, for 

osteoarthritis of the hip or knee: a randomized controlled 

trial. 1: clinical effectiveness. Osteoarthritis and cartilage. 

2013; 21(4): 525–34. DOI: https://doi.org/10.1016/j.

joca.2012.12.014

42. Bennell KL, Egerton T, Martin J, Abbott JH, Metcalf B, 

McManus F, et al. Effect of physical therapy on pain and 

function in patients with hip osteoarthritis: a randomized 

clinical trial. JAMA. 2014; 311(19): 1987–97. DOI: https://

doi.org/10.1001/jama.2014.4591

43. Tepper S, Hochberg MC. Factors associated with hip 

osteoarthritis: data from the First National Health and 

Nutrition Examination Survey (NHANES-I). American 

journal of epidemiology. 1993; 137(10): 1081–8. DOI: 

https://doi.org/10.1093/oxfordjournals.aje.a116611

44. Donnelly P. TreatmentofOsteoarthritisoftheKneeGuideline.

45. Sabariego C, Brach M, Stucki G. Determinants of major 

direct medical cost categories among patients with 

osteoporosis, osteoarthritis, back pain or fibromyalgia 

undergoing outpatient rehabilitation. Journal of 

rehabilitation medicine. 2011; 43(8): 703–8. DOI: https://

doi.org/10.2340/16501977-0845

46. Petrosyan Y, Sahakyan Y, Barnsley JM, Kuluski K, Liu B, 

Wodchis WP. Quality indicators for care of osteoarthritis 

in primary care settings: a systematic literature review. 

Family practice. 2018; 35(2): 151–9. DOI: https://doi.

org/10.1093/fampra/cmx090

https://doi.org/10.1016/j.joca.2015.05.008
https://doi.org/10.1016/j.joca.2015.05.008
https://doi.org/10.3310/pgfar06040
https://doi.org/10.3310/pgfar06040
https://doi.org/10.1016/j.joca.2020.10.002
https://doi.org/10.1136/bmjopen-2018-027158
https://doi.org/10.1136/bmjopen-2018-027158
https://doi.org/10.1186/s12891-018-2048-0
https://doi.org/10.1371/journal.pmed.1002949
https://doi.org/10.1371/journal.pmed.1002949
https://doi.org/10.1016/j.joca.2017.09.010
https://doi.org/10.1136/qshc.2009.035030
https://doi.org/10.1136/qshc.2009.035030
https://doi.org/10.1007/s11606-017-4041-y
https://doi.org/10.1007/s11606-017-4041-y
https://doi.org/10.1186/s12891-019-2620-2
https://doi.org/10.1186/s12891-019-2620-2
https://doi.org/10.1186/s12891-022-05764-1
https://doi.org/10.1016/j.joca.2012.12.014
https://doi.org/10.1016/j.joca.2012.12.014
https://doi.org/10.1001/jama.2014.4591
https://doi.org/10.1001/jama.2014.4591
https://doi.org/10.1093/oxfordjournals.aje.a116611
https://doi.org/10.2340/16501977-0845
https://doi.org/10.2340/16501977-0845
https://doi.org/10.1093/fampra/cmx090
https://doi.org/10.1093/fampra/cmx090


11Müller et al. International Journal of Integrated Care DOI: 10.5334/ijic.6442

TO CITE THIS ARTICLE:
Müller A, Gruhn S, Sawicki OA, Glushan A, Witte C, Klaaßen-Mielke R, Lembeck B, Beyer M, Gerlach FM, Greiner W, Karimova K. 
Collaborative Ambulatory Orthopaedic Care in Patients with Hip and Knee Osteoarthritis: A Retrospective Comparative Cohort Study 
on Health Utilisation and Economic Outcomes. International Journal of Integrated Care, 2023; 23(2): 22, 1–11. DOI: https://doi.
org/10.5334/ijic.6442

Submitted: 27 September 2021          Accepted: 09 May 2023          Published: 02 June 2023

COPYRIGHT:
© 2023 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 
International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original 
author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

International Journal of Integrated Care is a peer-reviewed open access journal published by Ubiquity Press.

https://doi.org/10.5334/ijic.6442
https://doi.org/10.5334/ijic.6442
http://creativecommons.org/licenses/by/4.0/



