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ABSTRACT 

Objective: To develop evidence based recommendations for the management of hip osteoarthritis (OA).  

Methods: The multidisciplinary guideline development group comprised 18 rheumatologists, 4 
orthopaedic surgeons and one epidemiologist, representing 14 European countries.  Each participant 
contributed up to 10 propositions describing key clinical aspects of hip OA management. Ten final 
recommendations were agreed using a Delphi consensus approach. A systematic search of MEDLINE, 
EMBASE, CINAHL, Cochrane Library and HTA reports was used to obtain research evidence for each 
proposition. Evidence was categorised as systematic review, randomised controlled trial (RCT), 
controlled trial, cohort study, case-control study, cross-sectional survey and economic evaluation.  Where 
possible, outcome data for efficacy, adverse effects and cost-effectiveness were abstracted.  The effect 
size (ES), number needed to treat (NNT), relative risk (RR) or odds ratio (OR) and incremental cost-
effectiveness ratio (ICER) were calculated. The quality of evidence was categorised according to the 
evidence hierarchy.  The strength of recommendation was assessed using the traditional A-D grading 
scale based on efficacy and a visual analogue scale (VAS) based on strength of evidence, risk - benefit 
trade-off and clinical expertise. 

Results: 10 key treatment propositions were generated through 3 Delphi rounds.  They included 21 
interventions: paracetamol, NSAIDs (conventional NSAIDs, coxibs, and co-prescription of 
gastroprotective agents such as misoprostol, H2-blockers and proton pump inhibitors), symptomatic slow 
acting disease-modifying drugs (glucosamine sulphate, chondroitin sulphate, diacerhein, avocado soybean 
unsaponifiable(ASU) and hyaluronic acid), opioids, intra-articular steroid, non-pharmacological therapy 
(education, exercise, weight reduction if obese, appliance such as stick and insoles), total hip replacement, 
osteotomy and two general propositions.  461 studies were identified from the literature search for the 
proposed interventions in terms of efficacy, side effects and cost-effectiveness. Research evidence 
(category I to IV) supported 15 interventions in the treatment of hip OA.  However, there was a striking 
lack of hip-specific evidence.  Strength of recommendation varied depending on category of research 
evidence, as well as expert opinion. 

Conclusion: Ten key recommendations for the treatment of hip OA were developed and assessed using a 
combination of research-based evidence and expert consensus.  The effectiveness and cost-effectiveness 
of these recommendations were evaluated and the strength of recommendation was scored. 

Key words: EULAR recommendations, Hip osteoarthritis 
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INTRODUCTION 

The hip is the second most common large joint to be affected by osteoarthritis (OA).  The prevalence of 
hip OA ranges from 3 to 11 % in western populations aged over 35 years (1-5).  It often associates with 
significant pain, disability and impaired quality of life.  Although available treatments for hip and knee 
OA are similar and include pharmacological, non-pharmacological and surgical options, there are certain 
differences.  Furthermore the effect size of a specific treatment might vary according to the site of OA 
involvement, due to differences in anatomy, biomechanics, risk factors for development and progression, 
and accessibility to local treatments.  Therefore, having developed evidence-based recommendations for 
the management of knee OA (6;7), the EULAR OA Task Force next focused on a parallel document to 
address the treatment of hip OA.  As before (6;7), recommendations were developed using a Delphi 
consensus approach and assessed both by current available research evidence and expert opinion.        

 

METHODS 

Participants 

A multidisciplinary guideline development committee was commissioned by ESCISIT.  23 experts in the 
field of OA (18 rheumatologists, 4 orthopaedic surgeons and 1 epidemiologist) representing 14 European 
countries agreed to take part in the study.  The objectives were [1] to agree 10 key propositions regarding 
the management of hip OA; [2] to identify and critically appraise research evidence for the effectiveness 
and cost-effectiveness of the relevant treatments; and [3] to generate recommendations based on a 
combination of the best available evidence and expert opinion. 

Experts’ consensus   

Each committee member was asked to contribute independently up to 10 propositions describing key 
clinical interventions for OA of the hip. Consensus regarding the propositions was reached using the 
Delphi technique.  The initial propositions were collated into a single list.  Similar, overlapping 
propositions were combined.  The list was returned to the experts and they were asked to select the 10 
most important from the list.  Propositions were accepted automatically if selected by over half of 
participants in any round, whereas propositions receiving only 1-3 votes were removed.  Propositions 
receiving less than 50% votes but more than 3 votes entered the next Delphi round.  The procedure was 
repeated until ten propositions were agreed.  

Systematic literature search  

A systematic search of the literature published between January 1966 and March 2004 was undertaken 
using MEDLINE, EMBASE, CINHAL and Cochrane Library databases.  The search included both a 
general search and an intervention-specific search.  The general search strategy consisted of two basic 
components: hip OA in whatever possible terms in the databases (Appendix 1) and types of research in 
the forms of systematic review/meta-analysis, randomised controlled trial (RCT)/controlled trial (CT), 
uncontrolled trial, cohort study, case-control study, cross-sectional study and economic evaluation 
(Appendix 2).  The general search aimed to summarise the current available treatments from the literature 
for hip OA.  The summary results of this search were reported to the committee prior to the Delphi 
exercise.   

After the Delphi exercise had generated the 10 propositions, the intervention-specific search was 
undertaken to identify evidence for each specific intervention.  The search strategy included the terms for 
hip OA (Appendix 1) and any possible terms for the specific intervention.  For example paracetamol, 
acetaminophen or simple analgesics were used for paracetamol. The results of the two searches were then 
combined and duplications excluded.   Medical subject heading search (MeSH) was used for all databases 
and key word search was used if the MeSH search was not available.  All MeSH search terms were 
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exploded.  The reference lists of within review or systematic reviews were examined and any additional 
studies meeting the inclusion / exclusion criteria were included.   

The search in the Cochrane Library included MeSH search of the Cochrane review, Abstracts of 
Quality Assessed Systematic Reviews, The Cochrane Controlled Trial Register, NHS Economic 
Evaluation Databases, Health Technology Assessment Database and NHS Economic Evaluation 
Bibliography Details Only.  In addition, a Topics search on osteoarthritis was undertaken. 

Inclusion/exclusion criteria 

Only studies with clinical outcomes for hip OA were included. The main focus of interest was on 
systematic reviews, RCTs/CTs, uncontrolled trials/cohort studies, case-control studies, cross-sectional 
studies and economic evaluations.  Studies that combined hip and knee (and/or other joint) OA were 
excluded unless the results for patients with hip OA were reported separately.  Studies of other sites of 
OA or other chronic joint conditions were excluded, unless the adverse effects were investigated as a 
primary outcome.  Other exclusions were: case reports; animal studies; non-clinical outcome studies; and 
narrative review articles, commentaries, and guidelines. 

Categorising evidence 

Evidence was categorised according to study design using a hierarchy of evidence in descending order 
according to qualities (Table 1) (8).  Questions on efficacy were answered using the best available 
evidence.  For example, if a question on the effect of an intervention could be answered by category Ia 
evidence (ie systematic review of RCTs) then studies of a weaker design (RCTs, category Ib) were not 
reviewed.  Questions on side effects were answered using both RCTs and observational studies. Whilst 
the efficacy was assessed specifically for hip OA, the side effects were evaluated specifically for the 
intervention irrespective of the musculoskeletal condition. Questions on cost effectiveness were answered 
according to the outcome measure of the effectiveness.  For example, if the effectiveness was measured as 
pain relief or quality of life years (QALYs) gained, only studies for hip OA were eligible.  If the 
effectiveness was measured as adverse events averted, any studies for the proposed interventions were 
included.    

Table 1.  Evidence hierarchy and traditional strength of recommendation  
Category of evidence Strength of recommendation 
Ia –  meta-analysis of randomised controlled trials A – category 1 evidence 
Ib –  randomised controlled trial  
IIa – controlled study without randomisation B – category 2 evidence or extrapolated from 

category  1 evidence 
IIb – quasi-experimental study  
III –  non-experimental descriptive studies, such as 
         comparative, correlation, and case-control      
         studies 

C – category 3 evidence or extrapolated from 
category 1 or 2 evidence 

IV –  expert committee reports or opinion or clinical   
         experience of respected authorities, or both 

D – category 4 evidence or extrapolated from 
category  2 or 3 evidence 

   

Estimation of effectiveness and cost-effectiveness 

Effect size (ES) and 95% confidence interval (95% CI) compared with placebo or active control as 
specified within the propositions was calculated for continuous outcomes such as pain relief and 
improvement in function (9).  ES is the standard mean difference, i.e., the mean difference between a 
treatment and a control group divided by the standard deviation of the difference.  It is therefore free of 
units and comparable across the interventions.  Clinically, ES of 0.2 is considered small, 0.5 is moderate, 
and greater than 0.8 is large (10).   Results from the latest systematic review were used if there were more 
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than one systematic review for the same intervention.  Statistical pooling was undertaken as appropriate 
(11) when a systematic review was not available.  The percentage of patients with moderate to excellent 
(or more than 50%) pain relief or symptomatic improvement was calculated and the number needed to 
treat (NNT) was estimated (12). A positive value of NNT means the treatment is more beneficial than 
control; whereas a negative value of NNT means the treatment is less beneficial than control. NNT and 
95% CI were reported only if it was statistically significant; otherwise “NS” (not significant) was used to 
avoid the confusion due to its unique mathematical features (13).   Relative risk (RR) or odds ratios (OR) 
were calculated for adverse effects or effects related to the treatment (14). RR was used for RCT or cohort 
studies whereas OR was used for case-control studies. 

When economic evaluation was available, study design, comparator, perspective, time horizon, 
discounting, total costs, effectiveness were reviewed.  The incremental cost effectiveness ratio (ICER) 
was calculated.  QALYs was used when available, otherwise disease specific outcomes such as pain relief 
and functional improvement were used.   

Data were extracted by two investigators.  A customised form was used for data extraction.  Any 
discrepancies were discussed and agreed between the extractors prior to analysis. Non-English language 
studies were extracted by the native investigators.    

Strength of recommendation 

The strength of recommendation was graded A-D based on the category of efficacy evidence (Table 1) (8) 
by two members of the committee (WZ, MD) and subsequently ratified by the committee.  For the 
absence of hip-specific data and therefore no hip-specific category of evidence, no strength of 
recommendation could be applied.  However, a visual analogue scale (VAS) was also used.  Each 
member of the committee was asked to mark on a 0-100 mm VAS their strength of recommendation for 
each intervention, according to the research evidence (efficacy, safety and cost-effectiveness) and clinical 
expertise (logistics, patient perceived acceptance and tolerability).  The means and standard error of mean 
(SEM) for the strength of recommendation were calculated for each intervention.  This system allowed 
strength of recommendation to be applied in the absence of hip-specific efficacy data. 

Future research agenda 

Each committee member was asked to propose 10 topics for the future research agenda based on current 
available evidence and clinical experience in the management of hip OA.  A Delphi approach was used to 
reach a consensus on the 10 most important topics.  The same criteria as those used to select propositions 
were employed (i.e., accepted: more than 50% votes; removed: less than 3 votes; next round: less than 
50% but more than 3 votes).   

 

RESULTS 

Treatment modalities and types of research evidence 

The general search yielded 1725 hits (MEDLINE 1143, EMBASE 357, CINAHL 46 and Cochrane 179).  
After deleting duplications, 1341 hits remained.  Of these, 898 were original studies and 443 were 
narrative reviews, commentary or editorials.  Figure 1 shows the breakdown of interventions among the 
original 898 studies and Figure 2 shows the types of evidence. 

Expert’s opinion approach 

The experts were informed of the results of the general literature search and then the Delphi exercise was 
undertaken.  112 propositions were produced initially and the 10 final propositions were agreed after 3 
anonymous Delphi rounds (Table 2).  
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Table 2.  Experts’ propositions developed through three Delphi rounds - order according to topic 
(general, non-pharmacological, pharmacological, invasive and surgical) 
No. Proposition 

 
1 The optimal management of hip OA requires a combination of non-pharmacological and 

pharmacological treatment modalities.   
2 The treatment of hip OA should be tailored according to:  

(a) hip risk factors (obesity, adverse mechanical factors, physical activity, dysplasia) 
(b) general risk factors (age, gender, co-morbidity, co-medications)  
(c) level of pain intensity, disability and handicap 
(d) location and degree of structural damage 
(e) the wishes and expectations of the patient.       

3 Non-pharmacological therapy of hip OA should include regular education, exercise, appliances 
(stick, insoles) and weight reduction if obese or overweight.     

4  Because of its efficacy and safety paracetamol (up to 4g/day) is the oral analgesic of first choice 
for mild-moderate pain and, if successful, is the preferred long term oral analgesic.   

5 NSAID, at the lowest effective dose, should be added or substituted in patients who respond 
inadequately to paracetamol.   In patients with increased gastrointestinal risk, non-selective 
NSAIDs plus a gastro-protective agent, or a selective COX-2 inhibitor (coxib) should be used.   

6 Opioid analgesics, with or without paracetamol, are useful alternatives in patients in whom 
NSAIDs, including COX-2 selective inhibitors (coxibs) are contraindicated, ineffective and/or 
poorly tolerated.      

7 SYSADOA (glucosamine sulphate, chondroitin sulphate, diacerhein, avocado soybean 
unsaponifiable and hyaluronic acid) have symptomatic effect and low toxicity, but effect sizes 
are small, suitable patients are not well defined, and clinically relevant structure modification 
and pharmaco-economic aspects are not well established. 

8 Intra-articular steroid injections (guided by ultrasound or x-ray) may be considered in patients 
with a flare that is unresponsive to analgesic and NSAID.     

9 Osteotomy and joint preserving surgical procedures should be considered in young adults with 
symptomatic hip OA, especially in the presence of dysplasia or varus/valgus deformity.   

10 Joint replacement has to be considered in patients with radiographic evidence of hip OA who 
have refractory pain and disability. 

OA: osteoarthritis; NSAIDs: non-steroidal anti-inflammatory drugs; SYSADOA: symptomatic slow acting drugs for 
osteoarthritis 

 

Assessment of propositions 

The results from the intervention-specific search were merged with the results from the general search.  
After deleting the duplications and articles irrelevant to the questions, 461 studies remained on the list.  
These included: 44 regarding paracetamol; 287 associated with conventional NSAIDs, coxibs and 
gastroprotective agents; 41 in relation to symptomatic slow acting drugs for OA (SYSADOA); 26 
concerning opioid analgesics; 7 for intra-articular steroid injection; 22 related to non-pharmacological 
treatments; and 34 relevant to the two surgical propositions.  The following propositions are grouped by 
topic (general, non-pharmacological, pharmacological, invasive and surgical) with no weighting 
according to order.  
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1. The optimal management of hip OA requires a combination of –non-pharmacological and 
pharmacological treatment modalities. 

Although this statement is logical and represents common clinical practice, there are no direct 
comparisons or evidence from appropriately designed clinical trials using a factorial design to support this 
statement.  The statement is supported by expert opinion alone (Category IV). 

2. The treatment of hip OA should be tailored according to: 

• Hip risk factors (obesity, adverse mechanical factors, physical activity, dysplasia) 

• General risk factors (age, gender, co-morbidity, co-medication) 

• Level of pain intensity, disability and handicap 

• Location and degree of structure damage 

• The wishes and expectations of the patient. 

This statement represents ideal practice and includes clinical markers that are often used to guide clinical 
decisions.  However, although it has considerable common sense face validity, there is little experimental 
evidence to support it.   Randomised controlled trials predominantly investigate the efficacy of one or two 
specific mono-therapies in highly selected homogeneous populations of otherwise fit subjects with hip 
OA.  The evidence obtained from such experimental studies therefore may not be directly applicable to 
the whole population of subjects with hip OA. In addition, because of exclusion of many variables that 
may influence outcome it is often difficult to determine predictors of outcome.  Therefore, better evidence 
may be obtained from observational studies, such as the large number of cohort studies undertaken to 
observe possible risk factors or predictors at baseline for THR or osteotomy.  For example, age, level of 
dysplasia and degree of deformity are major predictors for osteotomy (15;16), and pain intensity, 
radiographic severity and degree of disability are associated with clinical outcomes of THR (17-22).  
These factors become even more critical when one moves on to consider cost-effectiveness assessment.  
For example, selective cox-2 inhibitors are only cost-effective for patients with greater risk of GI bleeding 
and THR is more cost-effective for women of younger age.  Any management plan requires consideration 
of patient beliefs and expectations and a holistic approach that takes into account co-morbidity and other 
treatment requirements.  Clearly the patient’s beliefs and desire for a treatment are likely to be a key 
component in the clinical decision for THR (23;24).           

In conclusion, this statement reflects the reality of clinical practice and a professional thoughtful 
approach to the patient.  A number of observational studies and economic evaluations provide evidence to 
support its application (category III). 

3. Non-pharmacological therapy of hip OA should include regular education, exercise, appliances 
(stick, insoles) and weight reduction if obese or overweight.   

Two systematic reviews have been undertaken for education (25;26) but none of them contain subgroup 
data for hip OA.  Both show non- statistically significant effects for an education programme compared 
with control.  The ES from the one with more trials was 0.15 (95% CI:  -0.43, 1.18) and -0.02 (95% CI: -
0.51, 0.47) for pain relief and functional improvement respectively (25).  One 24-month open RCT was 
undertaken in patients with hip OA awaiting THR.  All patients were given the usual information and an 
information leaflet before randomisation.  They were then assigned randomly to two groups: group 1 
attended a collective multidisciplinary information session 2 to 6 weeks before surgery and group 2 did 
not and acted as a control.  The results showed that the patients receiving education experienced less pain 
than the control group (27) but the numerical data was not available to calculate ES and NNT (Table 3).   
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Table 3.  Evidence of efficacy - pooled effect size (ES) and number needed to treat (NNT)  
Intervention Studies 

Category¶     n         Duration  
ESpain (95% CI) ESfunction (95% CI) NNT (95% 

CI) 
Education Ib 1 24 months - - - 
Weight loss III 12 - - - - 
NSAIDs Ia 14 1-20 weeks 0.69 (0.12, 1.26) - 4 (3, 6) 
Opioids Ib 1 4 weeks 0.78 (0.38, 1.18) 0.78 (0.26, 1.30) NS 
Chondroitin 
sulphate 

Ib 1 6 months - - - 

Avocado soybean 
unsaponifiable 

Ib 2 6, 12 months 0.31 (-0.64, 1.26) 0.52 (-0.36, 1.40) - 

Diacerhein Ib 1 3 years 0.00 (-0.17, 0.17) 0.00 (-0.17, 0.17) - 
Hyaluronic acid III 3 3-12 months - - - 
Intraarticular 
steroid 

Ib 1 3 months - - NS 

Osteotomy III 9 2-20 years - - - 
THR III 118 2-20 years - - - 
¶See Table 1 for definitions 
n: number of studies 
ES: effect size of treatment compared with placebo unless otherwise stated. 
NNT: number needed to treat to obtain moderate to excellent (more than 50%) pain relief or symptomatic 
improvement.   
-: not available 
NS: not significant 

 

Five systematic reviews have been undertaken for exercise (28-32) but again none of them are hip 
specific.  The latest one with the most RCTs provided an ES of 0.39 (95% CI: 0.30, 0.47) for pain relief 
and an ES of 0.31 (95% CI: 0.23, 0.39) for functional improvement.  There is no RCT evidence for 
weight loss benefits.  However, one systematic review of observational studies (1 cohort and 11 case-
control studies) on obesity and risk of hip OA demonstrated that there was a positive relationship between 
obesity and hip OA in the case control studies (OR 2.3, 95% CI 1.2, 4.4) but not in the cohort study (RR 
1.03, 95% CI 0.40, 2.60) (33).  Whether exercise therapy has effect on weight reduction, which in turn 
might improve clinical outcome for patients with hip OA needs further evidence.  There is no research 
evidence for appliances such as stick and insoles for hip OA although they may help to reduce the adverse 
forces across the joint.  

In summary, only one RCT (category Ib) has been undertaken for education in hip OA alone and 
it suggests that education reduces pain.  However, evidence (category Ia) for OA at any joint showed that 
education may have very little value and may not reach statistical significance.  In contrast, although 
direct evidence for hip OA is lacking, exercise appears to be beneficial for OA of any kind (category Ia).  
There is some evidence to support the benefit of weight reduction for hip OA (category III), but no 
evidence for appliances (stick and insoles).  Nevertheless, despite the absence of trial data, interventions 
that reduce adverse mechanical forces across a compromised hip joint have obvious face validity. 

4. Because of its efficacy and safety paracetamol (up to 4g/day) is the oral analgesic of first choice for 
mild-moderate pain and, is the preferred long term oral analgesic. 

There have been no placebo controlled RCTs, and no comparative efficacy studies in hip OA alone, 
although paracetamol is widely prescribed for hip OA.  Three systematic reviews were identified (34-36).  
The most recent covered 4 placebo controlled trials, of which 2 were undertaken in patients with hip or 
knee OA over a 6 week period (36).  The effect size for pain relief was 0.21 (95% CI: 0.02, 0.41) and the 
NNT to obtain clinical benefit, defined as moderate to excellent pain relief from paracetamol over placebo 
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was 4 (95% CI: 2, 43).  However, paracetamol was inferior to, but safer than NSAIDs.  Recently, concern 
has been raised over possible gastrointestinal (GI) toxicity of paracetamol.  One case-control study 
indicated that paracetamol taken more than 2g daily was associated with a greater risk of GI perforation 
or bleed (OR 3.6, 95% CI 2.6, 5.1) (37) and one cohort study reported a dose response relationship 
between paracetamol and dyspepsia (38).  However, evidence from a systematic review of RCTs shows 
that paracetamol has no more GI upsets than placebo (RR 0.80, 95% CI 0.27, 2.37) (36).  A meta-analysis 
of case control studies also showed no increased risk of GI bleeding with paracetamol 2-4 g daily (OR 
1.2, 95% CI 0.8, 1.7) and no dose dependent effect in the range of <2g, 2-4g and >4 g per day (39), an 
observation that fits with endoscopic studies (40-42). Although there are some concerns regarding renal 
toxicity of long-term regular use of paracetamol (43), evidence to support this is sparse (44-46) (Table 4). 

Table 4.  Evidence of safety – pooled relative risk (RR) or odds ratio (OR) ¶ and 95% confidence 
interval (CI)  
Intervention* Adverse events RR/OR (95%CI) Category of evidence 
Paracetamol GI discomfort 

GI perforation/bleed 
GI bleeding 
Renal failure 
Renal failure 

0.80 (0.27, 2.37) 
3.60 (2.60, 5.10) 
1.2 (0.8, 1.7) 
0.83 (0.50, 1.39) 
2.5 (1.7, 3.6)  

RCTs 
Case-control study 
Case-controlled 
studies 
Cohort study 
Case-control study 

NSAIDs GI 
perforation/ulcer/bleed 
GI 
perforation/ulcer/bleed 
GI 
perforation/ulcer/bleed 

5.36 (1.79, 16.10) 
2.70 (2.10, 3.50) 
3.00 (2.70, 3.70) 

RCTs 
Cohort studies 
Case control studies 

Coxibs vs. NSAIDs 
 
Coxibs vs. naproxen 

Endoscopic GI ulcer 
CV events 
CV events 

0.18 (0.14, 0.23) 
0.79 (0.40, 1.55) 
1.69 (1.07, 2.69) 

RCTs 
RCTs 
RCTs 

Misoprostol Endoscopic GI ulcer 
Diarrhea 

0.26 (0.17, 0.39) 
1.81 (1.52, 2.61) 

RCTs 
RCTs 

H02 blockers – double doses Endoscopic GI ulcer 0.44 (0.03, 0.74) RCTs 
PPIs Endoscopic GI ulcer 0.40 (0.32, 0.51) RCTs 
Opioids+paracetamol vs. 
paracetamol 

GI upset/constipation 14.00 (1.86, 105.16) RCT 

Diacerhein Diarrhea 
Skin rash / pruritus 

3.73 (2.61, 5.32) 
2.40 (1.01, 5.69) 

RCT 
RCT 

¶ RR was calculated for RCT or cohort study and OR was for case-control study.  RR (or OR) =1: no different 
between treatment and control. RR (or OR) >1:  more risky with treatment..  RR<1: less risky with treatment.  RRs 
(or ORs) were pooled if more than one studies were involved. 
* Compared with placebo/non-exposure unless otherwise stated.   
H2-blockers: histamine type 2 receptor antagonists. PPIs: proton pump inhibitors. GI: gastrointestinal. CV: 
cardiovascular. CNS: central nervous system 
 

In conclusion, there is no direct evidence to support the use of paracetamol in hip OA.  However, 
evidence in OA of any site (category Ia) demonstrates that paracetamol is effective in relieving pain 
arising from OA.  Although it is inferior to conventional NSAIDs, it is safer when taken within the 
recommended dose range. There are no long-term data on the efficacy or safety of paracetamol and no 
direct evidence for its cost-effectiveness in the treatment of hip OA.  However, a study in knee OA shows 
that paracetamol is superior to NSAIDs, NSAIDs plus gastro-protective agents and coxibs in terms of cost 
per GI adverse effect avoided (47).  
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5. NSAIDs, at the lowest effective dose, should be added or substituted in patients who respond 
inadequately to paracetamol.  In patients with increased gastrointestinal risk, non-selective NSAIDs 
plus a gastro-protective agent, or a selective COX-2 inhibitor (coxib) should be used. 

One systematic review has been undertaken for non-aspirin NSAIDs in the treatment of hip OA, in which 
14 placebo controlled trials were reviewed (48).  The effect size for pain relief was 0.69 (95% CI 0.12, 
1.26) and the NNT to obtain clinical benefit over placebo was 4 (95% CI: 3, 6), supporting the use of 
NSAIDs for hip OA (Table 3). However, the GI safety of NSAIDs counters their benefits.  Six systematic 
reviews have been undertaken to assess the GI safety of NSAIDs using evidence from RCTs, cohort and 
case control studies (39;49-53).  The results show that NSAIDs cause an increased risk of GI bleeding 
(Table 4) which is dose-dependent (e.g., OR 2.2 (0.8, 5.8), 3.2 (1.9, 5.5) and 12.2 (5.6, 26.7) for 
diclofenac <75mg, 75-150 mg and >150 mg per day respectively) (39).  

A number of strategies have been used to minimise the GI risk due to NSAIDs.  While two 
systematic reviews demonstrated a significant reduction of GI toxicity with coxibs (54;55), six systematic 
reviews provided evidence to support the co-administration of nonselective conventional NSAIDs with 
gastro-protective agents such as misoprostol, double doses of H2-blockers and proton pump inhibitors 
(PPIs) (55-60).  Table 4 presents the pooled relative risks of endoscopic gastric ulcer between coxibs or 
co-administration of gastro-protective agents and NSAIDs from the latest systematic review (55). A 
similar pattern is seen for other definitions of peptic ulcer and ulcer complications but standard dose H-2 
blockers are less effective than other GI protectors, and care must be taken when using misoprostol as it 
causes an increase in diarrhoea (RR 1.81 95% CI 1.52, 2.16) (55).  In addition, there is concern over 
potential cardiovascular (CV) side effects (e.g., myocardial infarction or stroke) of rofecoxib.  However, a 
systematic review of 23 clinical trials showed that rofecoxib only associates with a greater CV risk when 
compared with naproxen (RR 1.69, 95% CI 1.07, 2.69).  The risk was not statistically significant when 
compared with placebo (RR 0.84 95% CI 0.51, 1.38), or non-naproxen NSAIDs (RR 0.79, 95% CI 0.40, 
1.55) (61).  The extra CV thrombotic events with rofecoxib may therefore reflect more the anti- platelet or 
some other protective effects of naproxen than a side effect of rofecoxib.  Further investigation of this 
issue is ongoing.  The other important issue related to the use of coxibs or GI protectors is whether the 
extra benefits can trade off the extra cost. Three economic evaluations have been undertaken with respect 
to treatment of OA at any site (62-64).  Since they all use clinical GI events (perforation, ulcer or bleed) 
averted as an effectiveness outcome measure, the results may be generalisable to patients with hip OA.  
The results from one study showed that the increment cost-effectiveness ratio (ICER) of coxibs versus 
ibuprofen was $31,769.9 per adverse event averted for rofecoxib and $33,518.5 for celecoxib.  The ICER 
reduced when the patients’ GI risk increases, indicating that the use of coxibs is more cost-effective for 
patients with higher risk of GI bleeding.  Similar results were obtained with GI protective agents but with 
a greater ICER, suggesting that co-prescription of GI protectors is the more expensive strategy (Table 5).   

In summary, NSAIDs are effective in relieving the pain of hip OA (Category Ia).  However, the 
GI side effects of NSAIDs offset their benefits (Category Ia).  Although coxibs or the addition of GI 
protectors (misoprostol, double doses of H2 blockers and PPIs) to conventional NSAIDs can significantly 
reduce GI bleeding (Category Ia), these strategies are more expensive and only cost-effective in patients 
with greater GI risk.   
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Table 5.  Evidence of cost-effectiveness regarding the proposed interventions 
   Intervention Comparator Perspective Time

horizon 
 Discounting     Effectiveness C1-C2 E1-E2 ICER

Paracetamol         Ibuprofen Institutional/payer 6 months No PUB averted $63000-112000 995-980 -3182
       
       
         

       

         
  

 

 

       

     

Rofecoxib Institutional/payer  No6 months PUB averted $63000-471000 995-991 -99512
Celecoxib Institutional/payer  No6 months PUB averted $63000-474000 995-990 -89347
Ibuprofen+GIprotector

 
Institutional/payer 6 months No PUB averted $63000-556000 995-988 -68472

 Rofencoxib Ibuprofen Institutional/payer 6 months No PUB averted $471000-112000 991-980 31770
 NSAIDs Institutional/payer 1 year 3% PUB averted - - 4738 
Celecoxib Ibuprofen Institutional/payer 6 months No PUB averted $474000-112000 990-980 33518
Ibuprofen+GIprotector Ibuprofen Institutional/payer 6 months No PUB averted $556000-112000 988-980 54146 
NSAIDs+misoprostol (all 
OA patients) 

NSAIDs Canadian Health
services 

 3 months No PUB averted $32396-25622 96-86 684 

NSAIDs+misoprostol (OA 
patients aged ≥65 years) 

NSAIDs Canadian Health
services 

 3 months No PUB averted $28971-25622 91-86 644 

Dicerhein+standard therapy Standard therapy Societal 9 months No Lequesne
function 

F2360-2272 2.2-1.2 88

THR (women, 60 yrs) Conventional therapy Societal Life 5% QALYs $47649-165440 4.16-2.16 -17121 
THR (men, ≥85 yrs) Conventional therapy Societal Life 5% QALYs $30580-21432 4.16-2.16 4754 
THR No THR Societal 1 year No QALYs $9990-0 0.84-0.29 18164 

 THR No THR NHS Life 6% QALYs £4804-0 8.39-0 573
THR No THR Irish institutional  2 years No QALYs £472.06-0 74.2-48.8 19 

C1: total costs with intervention.  C2: total costs with comparator. E1: effect with intervention.  E2: effects with comparator. ICER: incremental cost 
effectiveness ratio, base case scenario. DMC: direct medical costs.  PUB: perforation, ulcer or bleed. QALYs: quality adjusted life years 
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6. Opioid analgesics, with or without paracetamol, are useful alternatives in patients in whom NSAIDs, 
including COX-2 selective inhibitors (coxibs) are contraindicated, ineffective and/or poorly tolerated 

One systematic review reported that the combination of paracetamol and codeine provides approximately 
5% increase in strength of analgesia in single dose treatment of any type of pain including pain due to hip 
OA (65).   Unfortunately the review failed to separate hip OA from other conditions.  The review 
additionally showed that paracetamol plus codeine caused more adverse events than paracetamol alone 
(RR 2.5, 95% CI 1.5, 4.2).  Four RCTs were identified for hip OA, one comparing codeine to placebo 
(66) and three comparing paracetamol plus opioid to placebo (67), paracetamol (68) or diclofenac (69) 
respectively.  While opioid (codeine) on it own was superior to placebo for pain relief (ES 0.78, 95% CI 
0.38, 1.18) and functional improvement (ES 0.78, 95% CI 0.26, 1.30), it also caused more adverse events 
(RR 1.43, 95% CI 1.09, 1.86) (66).  Although the combination of paracetamol and opioid provided better 
analgesia than placebo (ES 0.30, 95% CI 0.05, 0.53) (67), this treatment was no better than paracetamol 
(RR for moderate to excellent pain relief 1.27, 95% CI 0.82, 1.98) (68) and was inferior to diclofenac (ES 
-0.18, 95% CI -0.33, -0.04) (69).  More importantly, the combination caused more side effects (RR 7.25, 
95% CI 2.61, 20.13), GI upsets, constipation (RR 14, 95% CI 1.86, 105.16) and dizziness or drowsiness 
(RR 5.00, 95% CI 1.48, 16.92) (67) and resulted in greater withdrawal rates (RR 3.57, 95% CI 1.92, 6.62) 
(69) (Table 4).   

In summary, opioid analgesics with or without paracetamol are effective for hip OA (category 
Ib).  However, the effect may be no better than paracetamol alone and inferior to NSAIDs (category Ib).  
In addition, it causes more side effects and resultant cessation of therapy (category Ia and Ib).  Such 
evidence supports the statement and reinforces that opioid analgesics should only be considered for 
patients who have insufficient efficacy with paracetamol, conventional NSAIDs or coxibs, or in whom 
there are contraindications to NSAIDs/coxibs. 

7. SYSADOA (glucosamine sulphate, chondroitin sulphate, diacerhein, avocado soybean 
unsaponifiable and hyaluronic acid) have symptomatic effect and low toxicity, but effect sizes are 
small, suitable patients are not well defined, and clinically relevant structure modification and 
pharmaco-economic aspects are not well established. 

The term SYSADOA (symptomatic slow acting drugs for OA) covers a range of agents including 
glucosamine sulphate (GS), chondroitin sulphate (CS), diacerhein, avocado soybean unsaponifiable 
(ASU) and hyaluronic acid (HA).  The classification varies from country to country.  In the UK, for 
example, GS and CS are classified as health food supplements and are available over the counter. A 
number of systematic reviews have been undertaken to support the use of oral GS (70;71) and CS (70;72).  
However, none of them are hip specific.  In the mixed trials with hip and knee OA, the pooled ES of GS 
versus placebo were 0.44 (95% CI 0.24, 0.64) for pain relief and 0.41 (95% CI: 0.14, 0.69) for functional 
improvement, while those for CS were 0.78 (95% CI 0.60, 0.95) and 0.63 (95% CI 0.32, 0.94) 
respectively.  One hip-specific placebo controlled RCT was undertaken for CS, demonstrating that CS 
was statistically superior to placebo in reducing pain and improving function over 6-months of treatment.  
However, the ES could not be calculated as standard deviations were not reported (73).   The systematic 
literature search failed to identify other levels of evidence specific for hip OA.  The evidence of structure 
modifying effects of these two agents has not been established.  One RCT demonstrated that intra-
muscular glycosaminoglycan peptide complex (now withdrawn from the market) given twice a year for 5 
years had no more structural benefits over placebo for hip OA (74).   

Two systematic reviews (75;76) have been undertaken for herbal therapy including two RCTs 
(77;78) for ASU in OA of various sites.  A sub-group of patients with hip OA (n=50) were available from 
one of the trials with a 24-week treatment period (78).  The results showed a significantly greater pain 
relief than placebo (ES=0.76, 95%CI 0.17, 1.34). However, this was not supported by a recent trial with a 
larger sample size (n=163) and longer treatment period (1 year for symptomatic outcomes and 2 years for 
structural changes) (79).  The pooled ES for pain relief and functional improvement of these two trials 
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were not statistically significant (Table 3).  In addition, there were no structural benefits with ASU over 
2-year treatment period (79).   

Evidence for diacerhein is inconclusive.  One multi-centre RCT with 507 patients with hip OA 
showed that diacerhein had no more pain relief (ES 0.00, 95% CI -0.17, 0.17) or functional improvement 
(ES 0.00, 95% CI -0.17, 0.17) than placebo over a 3-year treatment period (Table 3) (80). However, this 
study was designed to investigate structure modification rather than symptom benefit.   Another RCT of 
207 patients with hip or knee OA demonstrated that the combination of dicerhein and standard therapy 
was more effective in reducing pain (ES 0.29, 95% CI 0.05, 0.57) and improving function (ES 0.35, 95% 
CI 0.08, 0.63) than standard therapy alone over a 6 month period (81), though data for hip OA alone was 
not presented. However, regardless of efficacy diacerhein causes an increase in incidence of side effects 
such as diarrhoea (RR 3.73, 95% CI 2.61,5.32), and skin rash or pruritus (RR 2.40, 95% CI 1.01, 5.69) 
(Table 4) (80).  Nevertheless, diacerhein may slow the progression of joint space narrowing in hip OA 
(80). The relative risk of the progression, defined as a joint space narrowing ≥ 0.5 mm, during a 3-year 
treatment period compared with placebo was 0.84 (95% CI 0.71, 0.99), with a NNT of 10 (5, 171).  
However, although it may be more cost-effective than standard therapy in the short-term without 
considering its long-term side effects (Table 5) (81),  the clinical benefit-risk ratio of diacerhein for 
patients with hip OA has yet to be confirmed.   

Contrary to knee OA, there is no RCT evidence to support the use of intra-articular HA in hip 
OA, though 3 uncontrolled studies (82-84) all show significant pain reduction from baseline.   

In conclusion, there is no direct evidence to support the clinical benefits (pain relief and 
functional improvement) of glucosamine sulphate in hip OA, though there is category Ia evidence for OA 
of any joint.  One RCT (category Ib) demonstrates that chondroitin sulphate is effective in reducing pain 
and functional disability due to hip OA.  The symptomatic benefits of avocado soybean unsaponifiable 
and diacerhein are inconclusive (category Ib) and the evidence for hyaluronic acid is poor (III).  The 
structure-modifying effect and cost-effectiveness of SYSADOA have yet to be established.  

8. Intra-articular steroid injection (guided by ultrasound or x-ray) may be considered in patients with a 
flare that is unresponsive to analgesic and NSAIDs  

Three trials have been undertaken for hip OA (85-87) but only one is an RCT comparing a steroid-
anaesthetics combination to anaesthetic alone (85).  Only a dichotomous outcome is available from this 
trial.  Therefore the ES was not calculated, the rate ratio for pain relief was 1.18 (95% CI 0.68, 2.15), and 
0.61 (0.23, 1.60) at 1 month and 3 months respectively, indicating that the combination was not superior 
to anaesthetic alone for hip OA.  Although two uncontrolled trials showed some short-term (≤3 months) 
pain reduction from intra-articular corticosteroid (86;87), the results are open to bias due to placebo 
effects.  Thus unlike for knee OA there is no robust evidence to support the efficacy of steroid injection 
for hip OA, irrespective of its increased technical difficulty.   Also there are no comparative data to show 
increased accuracy using ultrasound or x-ray guidance, and no data available for the flare situation.  

In conclusion, there is category Ib evidence for this statement, but the results are inconclusive and 
placebo controlled trials in hip OA are required. 

9. Osteotomy and joint preserving surgical procedure should be considered in young adults with 
symptomatic hip OA, especially in the presence of dysplasia or varus/valgus deformity. 

Osteotomies of the pelvis and/or femoral osteotomies can alter force transmission through the hip joint 
and thus potentially influence clinical symptoms as well as the course of the OA process. Symptomatic 
and structural effects have been evaluated especially in patients with acetabular dysplasia and valgus 
deformity of the femoral neck.  As with THR, however, the majority of published investigations are 
cohort studies, and we failed to identify any RCT for either symptoms or structural change. At least seven 
retrospective cohort studies (15;16;88-92) and 2 prospective cohort studies (93;94) with follow-up times 
ranging from 2 to 20 years, have investigated both outcomes and baseline predictors relevant to the 
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proposition. Patients showed significant improvement in clinical outcomes (pain, walking ability and 
overall functional scores) and radiographic outcome after the operation. Advanced age (15;94), 
radiographic severity (16;88-91), degree of dysplasia (15;91) and radiographic deformity (15;16) at 
baseline were associated with worse clinical outcomes and with surgical failure, mainly defined as 
requirement for THR.  As the vast majority of studies have been performed in young adults with at least 
mild or moderate symptoms (mainly hip pain) and there is a lack of data regarding the natural course of 
femoral and acetabular deformities, the effectiveness of osteotomy in asymptomatic patients as well as in 
different age groups has yet to be established.  

Data from observational studies also supports more recently advocated joint preserving surgical 
procedures such as arthroscopic debridement (95;96) and surgical dislocation of the hip with offset-
reconstruction (97;98). Although improvement of symptoms has been reported in these studies the lack of 
control groups with an alternative treatment hinders the interpretation of their results.  

In conclusion, evidence for osteotomy and joint preserving surgical procedures in patients with 
hip OA is sparse (category III). It appears to be a useful procedure for younger patients with painful hip 
dysplasia or deformity who are not yet justified for THR. However, its effectiveness and cost-
effectiveness as compared with THR in patients with advanced age and/or OA stages have yet to be 
established. 

10. Joint replacement has to be considered in patients with radiographic evidence of hip OA who have 
refractory pain and disability. 

Because of methodological and ethical problems, comparison of total hip replacement (THR) to placebo 
or standard care is not readily evaluated by an RCT.  Our literature search failed to identify any placebo 
or standard care controlled RCT for THR.  However, there are a large number of head to head 
comparisons between different types of prosthesis and uncontrolled follow up studies (99;100).  One 
systematic review identified 118 uncontrolled follow up studies involving a total of 77,375 patients for an 
average follow-up period of 9.4 years (range 2-20 years) (100).  The percentage of patients pain free at 
the endpoint ranged from 43.2% (95% CI 34, 49) to 84.1% (95% CI 46, 100) depending upon the type of 
prosthesis.  The mean reduction of Harris hip score (maximum 100, including pain 0-40, function 0-47, 
motion 0-5 and deformity 0-8) from baseline ranged from 36% to 46%.  The revision rate, one of the 
major concerns for THR, was 0.18 (standard error of mean (SEM) 0.04) to 2.04 (SEM 0.19) per 100 
person-years adjusted by age, gender and type of hip arthritis. More information regarding the difference 
between prostheses are available (99;100), but this falls beyond the scope of this statement.   

For concurrent comparison, better pain relief and quality of life was obtained with THR in one 
small Asian cohort study of THR versus non-surgical therapy.  However, although in the first year THR 
was superior, by 5 years this benefit was reversed (101).  Since the study had a very small sample size (62 
vs. 45) and no adjustment for confounders, the results are subject to bias.  Two other cohort studies have 
been undertaken, one comparing WOMAC and SF-36 scores (102) and the other comparing survival rates 
(103) between patients with THR and the source populations.  Apart from worse functional scores, the 
THR group had a similar quality of life and survival rate as the source populations. 

Whether radiographic change should be one of the criteria for THR is still open to debate.  Six 
cohort studies (17-22) (4 with data available for re-analysis) and 1 case control study (104) demonstrated 
a positive relationship between radiographic severity and risk of THR. A greater risk of THR was also 
seen with severe pain and disability.  Thus the severity of radiographic change, pain and disability are 
good predictors for THR (Table 6).  However, whether they are independent risk factors for THR or are 
factors that surgeons currently use to guide the decision process is hard to determine.  Nevertheless, as 
long as the diagnosis of OA is confirmed (most commonly by radiographic change) it has obvious 
validity for the severity of patient-centred problems (pain, disability) to largely determine the need for 
major surgery.   
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Table 6.  Radiographic severity, pain and function and relative risk of total hip replacement  
Risk factors Cohort studies 

No. studies       RR (95% CI) 
Case control studies 

No. studies            OR (95% CI) 
Overall X-ray change* 4 2.39 (1.74, 3.29) 1 1.98 (1.23, 3.19) 
Croft grade 1    
0/1  1   
2  3.36 (0.31, 38.91)   
3  15.23 (3.29, 70.49)   
4  44.51 (10.04, 197.48)   
5  57.29 (12.12, 270.71)   

Pain (≥50%) 1 1.86 (1.23, 3.88) 1 1.91 (1.43, 2.56) 
Lequesne function (≥10) 2 2.75 (1.98, 3.82) 1 1.75 (1.24, 2.48) 

*defined as croft grade ≥2, or joint space with ≤2 mm.  All values are adjusted by age, gender and body mass index.  
Pooled RR/OR was estimated for more than one studies. 

Another important consideration for THR is whether it is cost effective compared to other 
therapies.  Five economic evaluations of THR were identified, though one compared different prostheses 
(99) so is not relevant to this statement.  Four studies compared THR either to conventional therapy (105) 
or non-THR therapy assuming there was no cost or effects for the non-THR group (100;106;107).  The 
results showed that THR did require additional cost to gain its additional benefits over conventional 
therapy or non-THR therapy (Table 5).  However, it was more cost-effective in women of younger age.  
For example, compared with conventional therapy THR was cost saving for a woman aged 60 years  ($-
17121 per quality of life years (QALY) gained) whereas it was less cost-effective for a man aged more 
than 85 years ($4,754 per QALY gained). 

Given the benefits and costs of THR, the ideal point at which to perform surgery in the course of 
OA is crucial.  A number of priority criteria have been proposed for patients awaiting THR (20;108-110) 
but none of them are universally agreed.  Whilst the importance of the degree of radiographic change 
remains unclear, pain and function appear the most important and agreed parameters for THR and they 
are directly associated with post-operative outcomes (21;102;111;112).   

In conclusion, THR is effective in hip OA in improving clinical outcomes such as pain and 
function (category III).  In general, THR is more cost effective in younger women.  Radiographic change 
is usually sufficient to confirm the diagnosis of hip OA and the severity of radiographic change, as well as 
pain and disability are risk factors for THR.  There is obvious face validity and evidence for the severity 
of pain and disability to be key determinants of the need for major surgery (category III).            

 

Future research agenda 

95 research topics were recommended initially. The 10 that were agreed eventually as the most important 
topics for the future research according to current available research evidence and clinical practice are 
shown in Table 7. 
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Table 7.  Future research agenda – propositions developed through three Delphi rounds 
No. Proposition 

 
1 There is a need for more RCTs of both pharmacological and non-pharmacological treatments 

that give outcomes specific to hip OA 
2 Biological markers for the evaluation of the progression of hip OA should be further evaluated 
3 Clinical predictors of response to pharmacological and non-pharmacological interventions for 

hip OA should be determined 
4  Whether long term use of SYSADOA is capable of retarding the progression of hip OA and 

delaying joint replacement should be investigated 
5 RCTs of injection treatments (corticosteroid, hyaluronan) in hip OA are required 
6 The most efficient and effective exercise programme for hip OA should be determined. 
7 There is a need for studies with appropriate design to determine the comparative effectiveness 

and cost-effectiveness of non-surgical and surgical treatment modalities 
8 There is a need for agreed criteria relating to indications and timing of THR 
9 Prospective population based studies are required to improve our knowledge of risk factors for 

development and progression of hip OA 
10 Newer imagining techniques (MRI, ultrasound) require validation for the diagnosis and 

assessment of outcome in trials of hip OA 
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DISCUSSION 

This is the first comprehensive document to provide recommendations for the management of hip OA.  
Unlike previous guidelines that are specific for (113) or inclusive (114;115) of hip OA, these 
recommendations are based both on expert opinion and research evidence with clear separation between 
the two. We have employed explicit methods such as the Delphi technique to generate consensus and an 
Evidence-Based Medicine approach to identify and appraise the research evidence.  A similar hybrid 
technique was used to develop the EULAR recommendations for the management of knee OA (6;7). 
However, for these recommendations on hip OA we introduced three important methodological changes. 
Firstly, we did not score the quality of the studies.  We had found this exercise to be unhelpful in 
assessing the research evidence since quality scores are subject to bias that results from the quality of 
reporting.  For example, RCTs that appear prior to the CONSORT statement (116) may have lower 
quality scores than those reported afterwards. Thus quality scores do not necessarily reflect the accuracy 
or credibility of a study and cannot be used to weight clinical trial results.   We therefore used only the 
evidence hierarchy, which clearly differentiates studies in terms of their methodological rather than 
reporting qualities, to rank the quality of the evidence. Secondly, we used the pooled effect size from the 
latest systematic review (or synthesised evidence if necessary) and 95% confidence intervals to present 
the overall estimation and the precision of the treatment effects.  Thirdly, we assessed the efficacy, side 
effects and cost-effectiveness of each treatment rather than just their efficacy from RCTs and applied the 
VAS 0-100 mm scale for the strength of recommendation to facilitate the multi-dimensional issues 
regarding each treatment.           

Of the 21 interventions included within the 10 propositions, 15 were positively supported by 
evidence of grades Ia to IV (Table 8), but 6 of them had either no direct evidence (paracetamol, 
glucosamine, and exercise) or inconclusive benefits (ASU, diacerhein and intra-articular steroid injection) 
for hip OA.  In contrast, these treatments are effective and have been recommended for knee OA (6;7).   
More data on these interventions for hip OA are required, but the current evidence suggests that there may 
be true treatment differences for OA according to the site of involvement.   Such differences support the 
requirement by regulatory bodies to obtain separate research evidence for benefit of treatments at each 
key site of OA.  Similar site specific differences for OA are known to occur for risk factors for 
development and progression of OA and for the correlation between pain and structural change, reflecting 
the heterogeneity of the OA process (117).     

Although the evidence hierarchy is widely used to rank the quality of evidence (8), its value in 
surgical therapy and side effects has been questioned (118;119).  Total hip replacement (THR), for 
example, has been accepted as a clinically effective treatment for hip OA, particularly for the patient with 
refractory pain and disability, or those who fail to response to the conventional therapy.  However, 
because of ethical and practical issues over blinding of the treatments, there are no placebo-controlled or 
concurrent non-surgical controlled RCTs.  The evidence to support THR comes from uncontrolled or 
cohort studies and is thus graded as category III, which is discordant with the high strength of support for 
THR when all forms of evidence, not just research evidence, are considered (Table 8).   Furthermore, in 
the absence of hip-specific data and therefore no category of evidence, strength of recommendation based 
on the evidence hierarchy could not be applied.  Such problems challenge the current closely linked 
methods for categorising evidence and affording a strength of recommendation (118).  To overcome this, 
we undertook a post-hoc study by asking the committee members to mark the strength of 
recommendation for each intervention on a visual analogue scale (VAS 0-100 mm).  Compared to the 
traditional grading scale for strength of recommendation, the VAS scale considers research evidence of 
all kinds (efficacy, safety and cost-effectiveness) and clinical expertise.  More importantly, the VAS scale 
allows both downgrading and upgrading of the strength of recommendation, offering a different 
dimension from the category of evidence.   For example, the strength of recommendation for NSAIDs is 
79% given the highest category of evidence (Ia) for efficacy, whereas the strength of recommendation for 
total hip replacement is 86% although it only obtained category III evidence for efficacy (Table 8).   
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Table 8. Strength of recommendation 
Intervention Research evidence¶ 

 
Efficacy                   Side effects           Cost-effectiveness  

SOR based on 
efficacy (A-D) 

SOR based on 
all evidence 
and clinical 
expertise 
(VAS, 
mean±SEM) 

Pharmacological + 
non-
pharmacological 
therapy 

IV + - - D 86.94±5.82 

Treatment tailored 
according to risk 
factors, severity of 
hip OA and patient 
expectations 

III + - - C 92.19±3.39 

Education Ib + - - A 71.75±6.42 
Exercise - - - N/A 71.58±6.30 
Insole/stick IV + - - D 61.72±6.91 
Weight loss III + - - D 68.28±5.79 
Paracetamol - Ia -, III ± (GI) Cost-saving N/A 79.19±3.82 
NSAIDs Ia + Ia +, III+ (GI) - A 79.36±4.18 
Coxibs Ia + (GI 

preotection) 
Ia ± (CV) Higher GI risk 

population 
A 79.44±3.51 

Misoprostol Ia + (GI 
protection) 

Ia + (diarrhoea) Higher GI risk 
population 

A 46.06±5.62 

H2-RAs (double 
dose) 

Ia + (GI 
protection) 

- High GI risk 
population 

A 31.28±6.81 

PPIs Ia + (GI 
protection) 

- - A 73.86±3.97 

Opioids Ib + Ia + (any, GI, 
CNS) 

- A 43.97±4.36 

Glucosamine - - - N/A 37.06±5.03 
Chondroitin Ib - - A 34.44±4.76 
Diacerhein Ib ± Ib + (dyspepsia) Short-term Inconclusive  27.83±5.38 
Avocado soybean 
unsaponifiable 

Ib - - - Not 
recommended 

31.72±4.79 

Hyaluronic acid III +  - - C 22.83±4.17 
Intra-articular 
steroid 

Ib - - - Not 
recommended 

41.47±5.74 

Osteotomy III + - - C 59.64±5.19 
THR III + - Women with younger 

age 
C 86.86±2.42 

¶ Evidence was categorised according to the hierarchy in Table 1.  “-” =not supportive, “+” =supportive.  “±” = 
uncertain.  For example, Ia + (GI) means there is category Ia evidence to support that the treatment causes GI side 
effects.   
SOR: strength of recommendation 
VAS: visual analogue scale (0-100 mm, 0=not recommended at all, 100=fully recommended) 
SEM: standard error 
GI: gastrointestinal 
CV: cardiovascular 
CNS: central nervous system. 
-: not available 
N/A: not applicable due to absent hip-specific data. 
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There are several limitations to these recommendations.  Firstly, although management of hip OA 
was the primary interest, for some interventions such as paracetamol and exercise we failed to identify 
any studies specific to hip OA or studies in which the data for hip OA could be separated.  In this 
situation, we specified lack of hip specific data but considered the evidence from mixed studies when 
determining the strength of recommendation.  This may cause some imprecision and the values are yet to 
be confirmed.  Secondly, the effect sizes were selected from the latest systematic review with the 
maximum number of the studies involved, but not necessarily the best review in quality and relevancy.  
Subgroup analyses were often required but in most cases the data were not available.  Thirdly, only effect 
sizes for symptomatic outcomes such as pain and function were examined for efficacy. Efficacy beyond 
these patient-centred outcomes remains unknown.  Finally, the existing evidence hierarchy centres on 
treatment efficacy, whereas evidence for safety and cost-effectiveness is best addressed by designs other 
than RCTs and therefore requires its own specific system to judge category of evidence.  In the absence of 
such a specific system we used the existing hierarchy, but would favour future development of an 
equivalent system for these other aspects of management.     

In conclusion, we have developed recommendations for the management of hip OA based on 
both clinical practise and the best available research evidence.  15 of 21 interventions included within 10 
key propositions have research evidence (category Ia to IV) to support their use in the management of hip 
OA, although they vary in terms of efficacy, side effect and cost-effectiveness profiles.  Three 
interventions (paracetamol, glucosamine sulphate, and exercise) had no hip-specific evidence and 3 
interventions (ASU, diacerhein, and intra-articular injection) had category I evidence to show either no 
symptomatic benefit or inconclusive evidence for hip OA, even though these treatments are effective for 
knee OA. It is clear that more clinical trial data specific to hip OA is required, especially since some 
interventions appear to show different efficacy according to joint site.  It is hoped that wide dissemination 
and discussion of these recommendations within healthcare provider groups will improve knowledge and 
interest in the management of hip OA and result in higher standards of care to patients with hip OA.    
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Figure 1. Interventions for hip osteoarthritis from the general literature search 

 

Figure 2. Study designs for hip osteoarthritis from the general literature search 

 

Appendix 1.  Search strategy for hip osteoarthritis 

 

Appendix 2.  Search strategy for types of evidence 
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Figure 1.  Interventions for hip osteoarthritis from the general literature search 

(SYSADOA: symptomatic slow acting drugs for osteoarthritis; THR: total hip replacement) 
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Figure 2.  Study designs for hip osteoarthritis from the general literature search  

(EE: economic evaluation, SR: systematic review, RCT: randomised controlled trial, CT: controlled trial) 
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Appendix 1.  Search strategy for hip osteoarthritis 
Database: Ovid MEDLINE(R) <1966 to March Week 3 2004> 
Search Strategy: 
--------------------------------------------------------------------------- 
1     exp OSTEOARTHRITIS, HIP/ (1937) 
2     hip osteoarthritis.mp. (260) 
3     hip osteoarthrosis.mp. (18) 
4     coxarthritis.mp. (48) 
5     exp OSTEOARTHRITIS/ (23207) 
6     osteoarthrosis.mp. [mp=title, abstract, name of substance, mesh  
      subject heading] (2166) 
7     osteophyte.mp. [mp=title, abstract, name of substance, mesh subject       
      heading] (567) 
8     joint space narrowing.mp. [mp=title, abstract, name of substance,    
      mesh subject heading] (441) 
9     degenerative joint disease$.mp. [mp=title, abstract, name of   
      substance, mesh subject heading] (1150) 
10     5 or 6 or 7 or 8 or 9 (24989) 
11     exp HIP/ (4858) 
12     10 and 11 (598) 
13     1 or 2 or 3 or 4 or 12 (2629) 
14     remove duplicates from 13 (2622) 
15     limit 14 to human (2567) 
*************************** 
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Appendix 2.  Search strategy for types of evidence 
 
Database: Ovid MEDLINE(R) <1966 to March Week 3 2004> 
Search Strategy: 
----------------------------------------------------------------------------- 
1     systematic review$.mp. (4975) 
2     exp meta-analysis/ (5236) 
3     meta-analysis$.mp. [mp=title, abstract, name of substance, mesh subject  
      heading] (11944) 
4     exp systematic review/ (0) 
5     1 or 2 or 3 or 4 (15814) 
6     remove duplicates from 5 [Sets larger than 6000 cannot be de-duped]  
      (15814) 
7     limit 6 to human (15092) 
8     cohort stud$.mp. or exp Cohort Studies/ (488987) 
9     case control stud$.mp. or exp Case-Control Studies/ (254549) 
10     cross sectional stud$.mp. or exp Cross-Sectional Studies/ (54577) 
11     risk ratio$.mp. or exp Odds Ratio/ (22710) 
12     relative risk$.mp. (24293) 
13     8 or 9 or 10 or 11 or 12 (753703) 
14     remove duplicates from 13 [Sets larger than 6000 cannot be de-duped]  
       (753703) 
15     limit 14 to human (739506) 
16     exp "Costs and Cost Analysis"/ or exp Cost-Benefit Analysis/ or  
       economic evaluation.mp. or exp Economics, Medical/ (115587) 
17     cost effectiveness analys$.mp. (2357) 
18     cost utility analys$.mp. (401) 
19     cost minimisation analys$.mp. (45) 
20     cost benefit analys$.mp. (32998) 
21     cost analys$.mp. (2077) 
22     16 or 17 or 18 or 19 or 20 or 21 (116508) 
23     remove duplicates from 22 [Sets larger than 6000 cannot be de-duped]  
       (116508) 
24     limit 23 to human (81874) 
25     exp Randomized Controlled Trials/ or randomised controlled trial$.mp. 
or  
       exp Clinical Trials/ or exp Random Allocation/ (188947) 
26     exp Double-Blind Method/ or double blind.mp. or exp Placebos/ (104233) 
27     single blind.mp. or exp Single-Blind Method/ (10605) 
28     Comparative Study/ (1099082) 
29     prospective stud$.mp. or exp Prospective Studies/ (185306) 
30     follow up stud$.mp. or exp Follow-Up Studies/ (287644) 
31     25 or 26 or 27 or 28 or 29 or 30 (1640103) 
32     remove duplicates from 31 [Sets larger than 6000 cannot be de-duped]  
       (1640103) 
33     limit 32 to human (1242007) 
34     7 or 15 or 24 or 33 (1566180) 
*************************** 
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