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ABSTRACT 
Objective We introduced a Stepped-Care-Strategy (SCS) for hip/knee 
osteoarthritis focusing on delivery of high quality, and stepped care. In this 
study, we aimed to identify factors associated with various steps of the SCS. 
Methods We used data from a two-year observational prospective cohort study, 
including 313 patients visiting their general practitioner (GP) with a new 
episode of hip/knee osteoarthritis. We used logistic multilevel analyses to 
identify factors at the level of the patient, the GP, and the general practice, 
related to 1) treatment limited to primary care, 2) referral to non-surgical 
secondary care, 3) surgical procedures. 
Results Patients whose treatment had been limited to primary care, tended to 
function physically better (OR1.03). Furthermore, they less often received 
exercise therapy (OR.46), intra-articular injections (OR.08), and radiological 
assessments (OR.06). Continuation of nonsurgical care after referral was more 
likely in employed patients (OR2.90) and patients who had no exercise therapy 
(OR.19) nor non-steroidal anti-inflammatory drugs (OR.35). 
Surgically treated patients more often received exercise therapy (OR7.42). 
Referral and surgical treatment depend only to a limited extent on the GP or the 
general practice. 
Conclusion After implementation of the SCS in primary care, the performance 
of exercise therapy seems to play a key role in the decision whether or not to 
refer for (non)-surgical treatment in secondary care, rather than disease severity 
or psychological factors. To optimize patient-tailored treatment, future research 
should be adressed to determine the optimal moment of switch from primary to 
secondary care in patients with hip/knee osteoarthritis. 
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SIGNIFICANCE AND INNOVATIONS 
• This study determines factors at multiple levels, i.e. the patient, the general 
practitioner and the general practice, associated with referral to secondary care and 
the application of surgery in patients with hip and/or knee osteoarthrits after 
implementation of stepped care strategy. 
• To date, the content of previously used care was rarely adressed in studies 
determining potential relevant factors associated with referral to secondary care. 
• After implementation of a stepped-care strategy, referral and surgical treatment are 
mainly associated with factors related to previously used treatment modalities, rather 
than to a patient’s health status or GP / general practice characteristics. 
• The likelihood of both a referral to secondary care as well as a surgical procedure 
increases when a patient has extensively used non-surgical treatment modalities, 
suggesting adherence to the stepped-care strategy by participating GPs.  
 
Management of osteoarthritis (OA) of the hip or knee comprises non-
pharmacological, pharmacological and surgical interventions Zhang, Moskowitz (1). 
Clinical guidelines recommend to combine non-pharmacological and 
pharmacological treatment options prior to the consideration of surgical interventions 
(1-4). Surgical treatment, by way of Total Joint Replacement (TJR), is an effective 
and cost-effective final treatment option in severe hip/knee OA (5, 6). Surgery rates 
in patients with hip/knee OA differ between 16-23% in primary care cohorts (follow-
up time 1-4 years) (7, 8) and between 18-50% in patients referred to secondary care 
(follow-up time 1-3 years) (9-12). The absolute number of TJRs increases annually, 
partly due to the increasing prevalence of OA (13). However, some have suggested 
that TJR is overutilized (14). 
To support physicians to apply non-surgical interventions adequately and to reduce 
inappropriate use of advanced care including TJRs, several treatment algorithms are 
developed in OA care (15, 16). These algorithms potentially increase the 
appropriateness of advanced care, and ascertain that patients with hip/knee OA will 
receive the right care at the right time. The Stepped-Care-Strategy (SCS) is an 
example of a treatment algorithm in hip/knee OA. The extended content of the SCS 
is described elsewhere (16). In short, nonsurgical care in patients with hip/knee OA 
is prescribed in three steps. Treatment starts in primary care with stimulating 
patients’ self-care (step 1). In case of persisting complaints after adequate application 
of all step-1 interventions, (topical) NSAIDs or tramadol are applied, supplemented 
by prescribing exercise therapy and, in case of overweight, dietary therapy to 
diminish the impairments and limitations due to OA (step 2). TENS and intraarticular 
corticosteroid injections, and a referral for hospital-based evaluation, may be applied 
as final non-surgical interventions (step 3) (Appendix). All modalities of step 1 and 
step 2 of the SCS can be performed in primary care. The performance of step-3 
interventions requires a referral to secondary care. TJR should exclusively be 
considered in case of persisting complaints after completing the SCS. 
In 2010, implementation of the SCS in clinical practice has been started. Prior to 
nation-wide implementation, general practices in one region of the Netherlands were 
invited to implement the SCS in clinical practice; the implementation strategy was 
described elsewhere Smink, Dekker (17). In this cohort, forty-five percent of the 
patients were referred to an orthopaedic surgeon, 16% visited a rheumatologist. TJR 
was applied in 18% of the patients (17). To date, it is unknown what factors 



Barten, D.J.A., Smink, A., Swinkels, I.C.S., Veenhof, C., Schers, H.J., Vliet Vlieland, T.P., Bakker, 
D.H. de, Dekker, J., Ende, C.H.M. van den. Factors associated with referral to secondary care in 
patients with osteoarthritis of the hip or knee after implementation of a stepped-care strategy. 
Arthritis Care and Research: 2017, 69(2), 216-225 
 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

determine the choice for surgery. These factors may relate to patients, practitioners 
and practice characteristics. Insight into these factors would be useful to optimize 
nationwide implementation of the SCS in clinical practice. 
Therefore, the aim of the present study is to identify patient-related, GP-related and 
general practice related factors associated with 1) treatment limited to primary care 
(step 1 and 2 SCS), 2) continuation of non-surgical secondary care within the 
subpopulation that was referred (step 3 SCS) , and (3) the application of a surgical 
procedure including TJR in the total patient population visiting their GP due to 
hip/knee OA. 

PATIENTS AND METHODS 

Study design 
Data were obtained from a two-year observational prospective cohort study, 
composed within the context of the BART project (Beating osteoARThritis), 
executed from August 2010 to March 2013 in the region Nijmegen, The Netherlands. 
The study was designed to test and to evaluate the implementation of the SCS (16). 
The study was approved by the Medical Ethics Committee on Research Involving 
Human Subjects (CMO) Region Arnhem-Nijmegen (approval number: CMO 
2009/246). 

Study population 
General practitioners  
GPs from the Nijmegen University Network of General Practitioners (NUHP) were 
invited to participate in the BART-project and subsequently were encouraged to 
optimize their nonsurgical care prior to a referral for TJR-consideration. The NUHP 
consists of 157 GPs working in 70 general practices. It is a practice based research 
network from the department of Primary and Community Care at the Radboud 
University Nijmegen. Additionaly, six general practices which were not involved in 
the NUHP were approached to take part in the study. 
Patients  
Potentially eligible patients were recruited by the participating GPs during visits in 
their practice. Individuals at least 18 years of age who were seeking help from their 
GP with a new episode of hip or knee complaints due to OA without a preceding 
visit accounting to the same complaints in the last three months, were eligible to 
participate. In addition, patient recruitment occurred on the basis of extractions from 
medical records of participating GPs; patients with symptomatic hip/knee OA who 
did not visit the GP due to these complaints in the preceeding three months were 
selected and approached to participate in this study. 
Patients were excluded when they had received a total hip or knee replacement in the 
past, were on a waiting list for such a surgery or were inable to complete the 
questionnaires due to language barriers or terminal illnesses. 

Assessments 
Participants completed five similar questionnaires during the time frame of the study 
(baseline, 6 months, 12 months, 18 months, 24 months after inclusion). Their GPs 
also completed one questionnaire at baseline and another questionnaire two months 
after inclusion in the researchproject. For the current study, baseline data were used, 
completed with data regarding patients’ utilized care during the study period. Box 1 
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summarizes the collected data at the level of the patient, the GP, and the general 
practice. 

[BOX 1]  

Dependent variables 
Treatment limited to primary care (yes/no) (step 1, step 2 SCS)  
Based on data of all participants concerning health care utilization during the study 
period, it was determined whether or not a patient’s treatment due to their hip/knee 
OA was limited to primary care. Limitation to primary care was defined as ‘no 
patient-reported referral to an orthopaedic surgeon or rheumatologist during the 
study period’. If a patient reported that he/she was referred to secondary care only for 
radiological assessment without visiting an orthopaedic surgeon or rheumatologist, 
the treatment episode was indicated as ‘limited to primary care’ as well.  
Continuation of non-surgical treatment after referral to secondary care (yes/no) 
(Step 3 SCS)  
In the subgroup of patients referred to an orthopaedic surgeon or rheumatologist, it 
was determined whether or not non-surgical treatment was continued. This variable 
was scored positively if a patient reported that he/she did not receive any surgical 
procedure after a referral to secondary care during the study period. 

3. Application of a surgical procedure including TJR (yes/no)  

The variable ‘application of a surgical procedure including TJR’ was scored 
positively if any participant of the total population reported that he/she underwent a 
surgical procedure, mainly a total hip replacement or a total knee replacement in 
secondary care during the study period. 
Figure 1 shows the dependent variabeles in outline. 

[FIGURE 1]  

Potential associative factors 
Potential factors associated with referrals to secondary care and subsequent treatment 
were divided into patient-related factors, factors related to the GP, and factors related 
to the general practice. We excluded general practice and general practitioner related 
factors in the determination of factors related to the continuation of non-surgical 
treatment in patients with hip/knee OA referred to secondary care, since GPs are not 
involved in the decision to apply a surgical procedure or not. The selection of 
patient-related potential factors was based on previously reported factors in medical 
literature (7, 11, 12, 24-31). 
Indicated factors were categorized according to Andersen’ Behavioural Model of 
Health Care, distinguishing a predisposing, enabling, and illness level component 
(23). Additionally, the content of previously utilized care was collected, including 
the application of radiological assessment (Box 1). 

Statistical analyses 

Descriptive statistics  

Baseline characteristics were described, both on patient level as well on the level of 
the GP and the general practice. Subsequently, patient demographics, health status, 
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and disease characteristics were described separately in patients who were not 
referred to secondary care versus patients who were referred to secondary care. 
Finally, descriptive properties of the referred group were studied in more detail, 
comparing referred patients continuing non surgical treatment and referred patients 
receiving a surgical procedure. Differences between groups were analysed using 
unpaired t-tests or chi-square tests, when appropriate. 

Identifying factors associated with the provision of care  

Given the hierarchical structure of the dataset, i.e. patients (level 1) were nested in 
the sample of GPs (level 2), who are nested in general practices (level 3), logistic 
multilevel regression models were built to identify factors associated with the setting 
of care. To prevent overfitting due to the number of factors (32), the most important 
factors were selected before fitting the final model. This preselection was started by 
investigating collinearity between potential factors; variables with a variance 
inflation factor (VIF) higher than 10 were removed. Subsequently, the selection 
procedure was performed by classifying the remaining factors into four blocks. The 
first block included predisposing and enabling factors, the second block comprised 
disease-related factors, the third block included previously applied treatment 
modalities, and the fourth block comprised GP and GP-practice variables. Backward 
stepwise regression based on five imputed datasets was used to select the most 
important variables per block. Cutoff value for selecting a variable was a mean 
likelihood ratio χ 2 < .05. The overall final model was constructed by entering 
simultaneously the selected variables from each of the four blocks and was based on 
20 imputed datasets combined using Rubin’s rules (33-35). For each dependent 
variabele, the percentage of variation (Variance Partition Component (VPC)) 
belonging to each hierarchical level was calculated, using the latent variable 
approach (36, 37). 
All statistical analyses were performed using Stata 10 (StataCorp LP, College 
Station, TX, USA) software. 

RESULTS 

Study population 
Included patients were treated by 70 GPs working in 38 general practices. 
Participating GPs were more often male and worked less often in solo-practices 
compared to Dutch GPs (38). 
In total, 313 patients with hip/knee OA participated in the study. Nine out of ten 
included patients exceeded the age of 51. The majority of the population was female 
(62%), suffered from at least knee OA (79%) and was faced with physical 
complaints more than one year (79%) (Table 1). Slightly more than half of the 
patients were referred to secondary care during the study period. In the subpopulation 
of referred patients, about one in three patients received a surgical intervention. 

[TABLE 1]  

Non-referred versus referred patients 
In Table 2, patient demographics, health status, disease characteristics and the 
content of previously utilized care were shown, both in non-referred patients and 
patients who were referred to secondary care due to their hip/knee OA. Non-referred 



Barten, D.J.A., Smink, A., Swinkels, I.C.S., Veenhof, C., Schers, H.J., Vliet Vlieland, T.P., Bakker, 
D.H. de, Dekker, J., Ende, C.H.M. van den. Factors associated with referral to secondary care in 
patients with osteoarthritis of the hip or knee after implementation of a stepped-care strategy. 
Arthritis Care and Research: 2017, 69(2), 216-225 
 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

patients reported less OA-affected joints and less comorbidities, indicated less pain 
and fewer limitations in activities compared to referred patients (WOMAC-scores). 
Moreover, non-referred patients showed a less active coping style and were treated 
less extensively by recommended nonsurgical treatment modalities compared to 
patients referred to secondary care (Table 2). 

[TABLE 2]  
About one-third (34%) of the population who had been referred to secondary care, 
received a surgical procedure, which represents 18% of the total population. 
Frequently, the surgical interventions concerned TJRs. Surgically treated patients 
were older, were less often employed, showed a more active coping style and 
reported less OA-affected joints than nonsurgically treated patients. Acetaminophen, 
NSAIDs and exercise therapy had been more often applied in patients who received a 
surgical procedure compared to non-surgically treated referred patients. In contrast, 
glucosamine was less often used by surgically treated patients than by patients who 
continued non-surgical care (Table 3). 

[TABLE 3]  

Factors associated with the provision of care 
Thirteen factors were identified which were associated with at least one dependent 
variable (Table 4). Most of these factors were related to the patient and to the content 
of previously utilized care. No GP-related factors and only one general practice 
related factor were part of the final models. Due to collinearity, the variable 
‘experience years as GP’ was removed before starting logistic multilevel analyses. 

Treatment limited to primary care (step 1, step 2 SCS)  

The analyses showed that a limitation to treatment in primary care was associated 
with fewer limitations in physical functioning (p=<.01) and with no-use of exercise 
therapy (p=.03), no-use of intra-articular injections (p=<.01) and absence of 
radiological assessments (p=<.01). Moreover, a positive trend was indicated with 
respect to being treated in a solo practice (p=.06). In total, more than 99.9% of the 
variance was located at the level of the patient. 

2. Continuation of non-surgical treatment after referral to secondary care (step 3 
SCS)  

Eight variables at patient level were added to the final model determining factors 
related to the continuation of non-surgical care after referral to secondary care. In the 
subpopulation of referred patients, having a paid job (p=.04), more OA-affected 
joints (p=.04), no-use of exercise therapy (p=<.01) and no-use of NSAIDs (p=.03) 
were associated with continuing non-surgical treatment. 

3. Application of surgical procedure  

The final model fitted to identify factors associated with the application of a surgical 
procedure comprised six variables. Only one factor was indicated to be statistically 
significantly associated with a surgical procedure. The application of a surgical 
procedure was more likely after the use of exercise therapy (p<.01). Variance was 
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mainly located at the level of the patient (89%), followed by the GP (10.3%) and the 
general practice (<1%). 

[TABLE 4]  

DISCUSSION 
The objective of this study was to identify factors related to the patient, the GP and 
the general practice associated with the setting of care in a population of patients 
with hip/knee OA after implementation of the SCS. Our study shows that in a two 
years follow-up period, 47% of the population visiting their GP with hip/knee OA 
were exclusively treated in primary care. Non-referral to secondary care seems to be 
stronger associated with the content of previously utilized care than with patient-
demographics, disease-related factors or factors related to the GP or general practice. 
Based on our study, patients seem to be referred more often to secondary care after 
receiving exercise therapy, intra-articular injections, and radiological assessments. 
This suggests that participating GPs try to act in agreement with the SCS by offering 
non-surgical modalities before considering surgical interventions. 
The proportion of patients who underwent a surgical procedure in our study was 
similar to previously reported data in primary care populations (7, 8). Several studies 
indicated more pain and a higher level of functional limitations as important factors 
with respect to the decision to apply a TJR (7, 11, 12, 27). However, we did not find 
an association between receiving a surgical procedure and any disease 
characteristics. One difference between our study and previous studies is that we 
included additionally GP and general practice related factors as well as the content of 
previously utilized care to patient-related factors. Including these factors, the extent 
of health care utilization seems to be a stronger predictive factor for the application 
of a surgical procedure than disease characteristics. In previous research, it has been 
shown that a higher level of illness is accompanied by an increased health care 
utilization (39). For example, in the two-year period preceding TJR, patients have 
been using large amounts of painkillers and more outpatient health care services (40). 
This supports the principles of the SCS, suggesting TJR as final treatment option 
when non-surgical modalities no longer establish satisfactory results. 
In our study, 34% of the patients referred to secondary care received a surgical 
procedure. 
Previous work by McHugh et al. demonstrated a surgery-rate of 50% in a referred 
population (11). The latter discrepancy can possibly be explained by the nature of 
both populations. The McHugh study included patients newly referred to orthopaedic 
surgeons for TJR consideration. In contrast, in our study, patients could have been 
referred to both orthopaedic surgeons and rheumatologists due to many reasons, 
including TJR consideration and a request for a second opinion for example. 
Continuation of non-surgical care after a referral was hardly related to predisposing 
or enabling factors. One exception concerns the patients’ employment status. In 
contrast to previous findings, we found that ‘having paid employment’ was 
significantly associated with non-surgical treatment (26). Possibly, in view of the 
current labour shortage due to the financial crisis, patients prefer to prevent 
absenteeism rather than relieving their complaints by a surgical procedure. 
Each additional joint affected with OA doubles the chance to continue non-surgical 
treatment after a referral to secondary care. Since previous research in patients with 
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hip/knee OA has shown that multi-joint complaints adversely impact postoperative 
results (41, 42), patients and/or orthopaedic surgeons possibly are reticent to turn to a 
surgical intervention and prefer to continue non-surgical treatment. As the incidence 
of multi-joint OA is expected to increase over the next years (43), it is desirable to 
get more insight into effective interventions in this specific population. 
In general, identified factors associated with non-surgical treatment limited to 
primary care respectively the application of TJR in secondary care, are mainly 
located at the level of the patient (explaining ≥ 89% of the variance). A systematic 
review by O’Donnell et al. 
investigating the variation in GP referral rates in the general population, reported the 
highest attribution to patient-characteristics as well (44). However, it could be 
discussed whether the content of care is primarily related to the patient, rather than 
being determined by a patient’s GP. Probably, in daily practice, patients agree with 
the proposed care by the GP, prior to its’ actual application. In our study, only one 
practice-related factor showed a positive trend with respect to treatment limited to 
primary care: being treated in a solo-practice. Previous work presented inconclusive 
results regarding the association between practice size and referral rate in the general 
population (44). 
This study comprises secondary analyses of data collected by the BART project. To 
our knowledge, the BART project is the first project in which multi-levelled factors 
associated with the provision of care in patients with hip/knee OA were identified. 
Our results show that cohort studies are useful to get insight into health services 
utilization over time as long as longitudinal, multidisciplinary medical record 
registrations are lacking. However, this study has some limitations as well. Firstly, 
the content of utilized care was collected by a selfreporting tool, which could have 
induced an underestimation of health services utilization. 
Secondly, data were not available regarding some potential relevant factors, for 
example the radiological severity of hip/knee OA and a patient’s willingness to 
consider TJR. These factors were indicated to be determinants for TJR in earlier 
work (7, 27, 29, 30). Thirdly, since our study sample was limited, we had to preselect 
the most important factors for inclusion in the final model instead of using all 
potential predictive factors. Despite the chosen method comprising preselection 
within content-matter motivated blocks using backward selection regression has been 
found to be a good alternative, statistical power seems to be limited to detect less 
strong associations. Finally, in each of the final models, the McFadden R-squared 
was low. As a consequence, data presented in this study could not be used to predict 
the care pathway of an individual patient. In conclusion, after the implementation of 
the SCS in a primary care population, the performance of exercise therapy has shown 
to play a key role in the decision whether or not to refer for (non)surgical treatment 
in secondary care. Demographics, disease characteristics and health status are only 
slightly associated with the provision of OA care. This suggests that, in line with the 
SCS, GPs try to offer non-surgical modalities before appealing to surgical 
interventions. In future, research is desirable to determine the optimal moment of 
switch from primary care to secondary care, ensuring the best tailored treatment in 
patients with hip/knee OA. 
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Figure 1. Dependent variables of the study in outline: limitation to primary care, 
nonsurgical treatment after referral to secondary care, and surgical treatment. 
 

 
 



Barten, D.J.A., Smink, A., Swinkels, I.C.S., Veenhof, C., Schers, H.J., Vliet Vlieland, T.P., Bakker, 
D.H. de, Dekker, J., Ende, C.H.M. van den. Factors associated with referral to secondary care in 
patients with osteoarthritis of the hip or knee after implementation of a stepped-care strategy. 
Arthritis Care and Research: 2017, 69(2), 216-225 
 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 



Barten, D.J.A., Smink, A., Swinkels, I.C.S., Veenhof, C., Schers, H.J., Vliet Vlieland, T.P., Bakker, 
D.H. de, Dekker, J., Ende, C.H.M. van den. Factors associated with referral to secondary care in 
patients with osteoarthritis of the hip or knee after implementation of a stepped-care strategy. 
Arthritis Care and Research: 2017, 69(2), 216-225 
 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 

 
 



Barten, D.J.A., Smink, A., Swinkels, I.C.S., Veenhof, C., Schers, H.J., Vliet Vlieland, T.P., Bakker, 
D.H. de, Dekker, J., Ende, C.H.M. van den. Factors associated with referral to secondary care in 
patients with osteoarthritis of the hip or knee after implementation of a stepped-care strategy. 
Arthritis Care and Research: 2017, 69(2), 216-225 
 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 
 



Barten, D.J.A., Smink, A., Swinkels, I.C.S., Veenhof, C., Schers, H.J., Vliet Vlieland, T.P., Bakker, 
D.H. de, Dekker, J., Ende, C.H.M. van den. Factors associated with referral to secondary care in 
patients with osteoarthritis of the hip or knee after implementation of a stepped-care strategy. 
Arthritis Care and Research: 2017, 69(2), 216-225 
 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 



Barten, D.J.A., Smink, A., Swinkels, I.C.S., Veenhof, C., Schers, H.J., Vliet Vlieland, T.P., Bakker, 
D.H. de, Dekker, J., Ende, C.H.M. van den. Factors associated with referral to secondary care in 
patients with osteoarthritis of the hip or knee after implementation of a stepped-care strategy. 
Arthritis Care and Research: 2017, 69(2), 216-225 
 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 
 
 


