Title: Experiences of living with hip osteoarthritis and of receiving advice, education and ultrasound-guided intra-articular hip injection in the Hip Injection Trial. A qualitative study.

Abstract
Objectives: The Hip Injection Trial (HIT) compared the effectiveness of adding a single ultrasound-guided intra-articular injection of either corticosteroid and local anaesthetic, or local anaesthetic alone, to advice and education among people with hip osteoarthritis (OA). This nested qualitative study explored participants’ experiences of living with hip OA and of the trial treatment they received.

Method: Semi-structured telephone interviews were undertaken with a purposeful sample of trial participants after 2-month trial follow-up. Interviewers were blind to which injection participants had received. Thematic analysis using constant comparison was undertaken prior to knowing trial results. 

Results: 34 trial participants were interviewed across all arms. OA caused pain, physical limitations, difficulties at work, lowered mood, and disrupted sleep. Those who received advice and education alone felt that they had not received ‘treatment’ and described little/no benefit. Participants in both injection groups described marked improvements in pain, physical function, and other aspects of life (e.g., sleep, confidence). Perceived magnitude of benefit appeared greater among those who received the corticosteroid injection, however length of benefit varied in both injection groups. There was uncertainty about the longer-term benefits of injection and repeated injections.

Conclusion: Hip OA is highly burdensome. Participants perceived little/no benefit from advice and education alone but reported marked improvements when combined with either injection. However, the magnitude of benefit was greater among those who received corticosteroid. Varying duration of response to injection and uncertainty regarding longer-term benefits of injection and repeated injections suggest these areas are important for future research.    

Trial registration: EudraCT 2014-003412-37; ISRCTN50550256.
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Main text:
Introduction
Hip osteoarthritis (OA) is a common, disabling chronic condition, with an estimated 33 million cases worldwide [1]. The prevalence of hip OA is increasing due to the ageing population and global obesity epidemic [2]. The economic cost associated with hip OA is significant and related to numerous factors including direct treatment and care costs and lost work productivity [2]. Clinical guidelines for hip OA recommend combining core non-pharmacological approaches including education, exercise and weight reduction with pharmacological treatments [3]. Although intra-articular corticosteroid injections are recommended for knee OA, they are not consistently recommended for hip OA [4]. The clinical and economic evidence to support intra-articular hip corticosteroid injection is limited and conflicting [3,5], and the experiences and views of individuals receiving injections are unknown. 
The Hip Injection Trial (HIT) compared the effectiveness of adding a single ultrasound-guided intra-articular (USGI) injection of either corticosteroid and local anaesthetic, or local anaesthetic alone, to advice and education among people with hip OA [6,7]. Advice and education included written information, and personalised advice and information about weight loss, exercise (including a written exercise programme), footwear, walking aids and optimising pain management, given in a single clinic visit. The trial found that advice and education combined with a USGI injection of corticosteroid and local anaesthetic led to greater pain reduction and improvement in function over 6 months, and was more cost-effective, than advice and education alone [6,7]. There was no significant overall difference between the injection arms in hip pain intensity [7]. This nested qualitative study in the HIT trial aimed to explore participants’ experiences of living with hip OA and the experiences and impact of receiving advice and education with or without a USGI of either corticosteroid and local anaesthetic, or local anaesthetic alone.
Materials and Methods 
[bookmark: _Hlk147142762]Following approval by the National Research Ethics Service Committee North West (UK) Central (15/NW/0546) and Medicines and Healthcare Products Regulatory Agency (2014-003412-37), semi-structured telephone interviews were undertaken with a sample of trial participants after 2-month trial follow-up. The sample was purposefully selected to include males and females, with differing hip pain severity at baseline, with a range of self-reported improvement (measured by global rating of change), from all three trial arms (advice and education alone, advice and education plus either a single USGI injection of corticosteroid and local anaesthetic (triamcinolone acetonide 40mg and 1% lidocaine hydrochloride), or local anaesthetic alone (1% lidocaine hydrochloride)). Details about participants’ characteristics were obtained from their trial questionnaires. Interviews lasted for up to 1 hour and were completed by one of three researchers (MH (clinical background in physiotherapy), JL (social scientist), AB (applied health research fellow). To minimise potential participant unblinding, researchers did not know the type of injection that participants had received. Based on previous experience [e.g. 8], it was anticipated that approximately 30 participants (10 from each arm) would be adequate to achieve data saturation [9,10]. Sampling ceased when data saturation had been achieved at the data collection stage, i.e. when new data repeated what was expressed in previous data [9,10]. 

Interview topic guide 
The structure and content of the interview topic guides were developed by the research team. It was informed by previous literature, the overall aim and objective of the main RCT, and analysis of ongoing interviews.  The topic guide included questions about participant’s experiences of hip OA, previous treatment, expectations for the future, and experiences and perceived impact of trial interventions. Open-ended questions provided participants with the opportunity to raise other related issues (see supplementary file 1). 

Data analysis
All interviews were audiotaped, transcribed verbatim and anonymised. Data were analysed inductively, completed concurrently with data collection. Data were analysed thematically and a coding framework developed incorporating generated themes. Data underwent repeated comparisons through coding, recoding and memo writing, to generate themes and concepts [11,12], drawing on recognised techniques including scrutiny of deviant cases, and checking for confirmatory or challenging evidence within the dataset [13]. MH developed an initial coding framework which was iteratively reappraised and revised through discussion with two other experienced qualitative researchers (CJ, AH). The final coding framework was applied to all transcripts by MH, CJ or AH. Cross-case comparative analysis identified different patterns between intervention arms. Data analysis was undertaken prior to knowledge of the clinical trial results, facilitating an interpretive and inductive approach [14].

Patient and public involvement 
A study patient advisory group advised on the design of the RCT before funding, in study set-up, and during recruitment. They informed the design of clinic procedures (including how best to reduce the burden of intervention), and participant information. The group also guided interpretation of the findings. 

Results
Participants
Eighty-seven trial participants were invited to take part in an interview; 41 agreed and 34 were interviewed (see Figure 1). Audio-recording failed during three interviews; one interviewee agreed to be re-interviewed, the other two were excluded. Interviewees included 13 males and 19 females, between 53 and 83 years old, with a range of pain intensity, functional ability, and pain self-efficacy (Table 1). At two-month follow-up, perception of global rating of change varied from ‘somewhat worse’ to ‘much better.’ No interview participants who received advice and education alone reported any improvement in their global rating of change; symptoms were either ‘about the same’, or ‘somewhat worse’.  
Experiences of living with hip OA
Key themes identified included the impact of hip OA, management strategies used, and thoughts about the future. 
Impact of hip OA
Hip OA impacted on many aspects of participants’ lives. Physically it caused pain and limitation in a wide range of daily activities, including sitting, standing, walking, getting in and out of the car, driving, and ascending and descending stairs. It caused difficulties with self-care (e.g. toileting) and made undertaking valued activities (e.g. gardening) difficult. 
“The pain at times is agonising, especially when you are just sat and you can feel it all the time, and then you get up to move, you are stiff, you can’t walk properly and I just feel like, oh I just want my life back, that’s all I want. #161114 (Group: Advice, Exercise, USGI corticosteroid and local anaesthetic)
Sleep was affected, including difficulty getting to sleep, resulting in tiredness. 
“It’s very painful through the night, turning over and just getting comfortable in bed, so that kind of wakes me up and then I don’t get such a good night’s sleep….It makes you feel very fuzzy and zombified in the mornings but with being sort of retired, sometimes I, after a bad night, I just stay in bed.”  #10282 (Group: Advice and education alone)

Hip OA also impacted on work. Some participants described not being able to perform all their work tasks and others had to stop work altogether, which could have significant financial implications. 
“I used to have my own businesses, self-employed, sub-contract work, don’t do anything now, can’t do anything. I’ve gone from earning a wage to nothing basically. All my savings spent all that, that’s gone and now it’s just a case of surviving that’s what, that’s all it is isn’t it, just surviving”.” #10121 (Group: Advice, Education, USGI local anaesthetic)
Emotionally, some participants described hip OA making them feel ‘low’, depressed or frustrated. 
“I'm not how I used to be, and this hip pain is just well, it's like a ball and chain.  It just slows you down and drags you down.” #10128 (Group: Advice and education alone)
Socially, hip OA caused some participants to stay in their house more, and for others it impacted on relationships, for example not being able to play with grandchildren, and a partner taking on a carer role. 
“I’ve been having pillows under my leg and in between so [husband’s] got out and he’s gone in the other bed, so it disrupts – disrupts your family life with your husband and your close family really.” #161018 (Group: Advice, Exercise, USGI corticosteroid and local anaesthetic)
Management strategies
Participants reported a wide range of strategies for managing their hip OA including pacing, making adaptations (e.g., changing type of footwear worn), keeping active, exercise, heat, Transcutaneous Electrical Nerve Stimulation (TENs), and pain-relieving medication. Some individuals did not like using oral pain medication due to side effects, a worry about addiction, and a belief they would not address the underlying problem. 
“I'm not very good at taking pills.  I'm a bit of a martyr.  I like to battle on and put up with the pain because I don't err, you know, paracetamol can give me headaches and things so I try and just not use much at all.” #10128 (Group: Advice and education alone)
Participants also described visiting different health care professionals about their hip OA, predominantly their family doctor. Some were satisfied with the care provided by their family doctor; others felt unsupported.
“The consultation was really good, he was really helpful.” #10111 (Group: Advice, Exercise, USGI corticosteroid and local anaesthetic)
“He just gave me painkillers and told me, I’m…basically there was nothing they could do, so I was too young for a hip replacement and it wasn’t bad enough and just carry on.”   #10187 (Group: Advice, Exercise, USGI corticosteroid and local anaesthetic)
Thoughts about the future 
Views about the future varied. Some participants expected an inevitable decline in their condition that would ultimately result in joint replacement surgery. 
“Well to me it’s going to get worse, I can’t see it getting any better. The only thing I could think of is that it will get worse, I’m sure it will, to the point where, as I say I need a new hip. I’ve seen other people, well I’ve watched my dad go downhill you know, so I can see which direction I will eventually head in.” #161114 (Group: Advice, Exercise, USGI corticosteroid and local anaesthetic)

Others, more notably among those who had received either injection, felt that if symptoms remained as they were, they would be able to manage. For many, there was uncertainty about what the future would hold in terms of their hip OA. 
“Hopefully it will stay like this and it will be fine, hopefully it won’t deteriorate that’s what I hope for but I don’t know.” #10111 (Group: Advice, Exercise, USGI corticosteroid and local anaesthetic)
Experiences and impact of trial interventions
Key themes identified included experiences of receiving trial treatments, exercise adherence, and perceived impact. 
Experiences of receiving trial treatments
Advice and education
All but one participant who received advice and education alone described talking about exercise or being given an exercise sheet at their trial appointment. A small number of participants described discussing when to consult their family doctor, using medication and being offered advice on aids (e.g. use of walking sticks). Despite this, most felt that they had not received any ‘treatment’. The reasons for this included the focus and format of exercise advice given (e.g., it did not focus on a cure and involved talking) or because they had ‘already tried exercise’.
“In some respects I don’t feel like I’ve had treatment because I was already doing the exercise anyway and I was taking something to help the pain. So I think if I hadn’t up to that point have done any exercise or taken any medication then maybe yes, but I suppose I don’t really feel I’ve had treatment as such.” #10282 (Group: Advice and education alone)
Among those who received either type of injection, some participants recalled receiving components of advice and education including information on footwear, exercise, keeping active, and advice on performing daily activities such as dressing. However, others were unable to recollect receiving any advice or treatments other than the injection itself.

USGI hip injection
In general, participants were satisfied that they had received an injection, due to it offering something different from usual care, demonstrating progress in their treatment.
“I thought ‘something’, you know, I’m going forward.” #430 (Group: Advice, Education, USGI local anaesthetic)
Although some described initial anxiety, participants were willing to have a hip injection due to the hope of benefit.
“I’d do anything [laughter] to get out of pain.” #30018 (Group: Advice, Education, USGI local anaesthetic)
The injection process itself was acceptable, and on the whole, positive, regardless of injection type. Some participants reported feeling mild discomfort/pain when the injection was administered, likened to receiving any other injection. 
“The injection was fine, it’s like any injection really, you feel a little bit of pain when they put the needle in or whatever it is they put in you and, that was it. I mean I know they were using an ultrasound screen to make sure they put it in the correct place and I know that they told me I may get a bit of bruising or something around the area but no, all was fine.” #161114 (Group: Advice, Exercise, USGI corticosteroid and local anaesthetic)
“She said it would be a little bit painful going in and it was. I’ve had worse injections, I’ve had a lumbar puncture, that’s bad. So no, it wasn’t as bad as that, but I just felt it go in you know, but it wasn’t ‘painful’ painful, I wasn’t screaming. On a scale of one to ten it was like a one or a two.”  #10198 (Group: Advice, Exercise, USGI and local anaesthetic)

Most participants reported no injection-related side effects. When present, side effects among those who received the corticosteroid and local anaesthetic included temporary severe pain during the injection, feeling sick the day after the injection, and facial redness and transient flushing following the injection. Side effects among those who received local anaesthetic alone included temporary severe pain during the injection and extensive bruising post injection. There was no evidence of participant unblinding about the type of injection received. 

Exercise adherence 
Across all treatment arms, exercise adherence varied between participants, but was generally low. 
“I didn’t really do them [exercises] to be honest.” #10072 (Group: Advice, Exercise, USGI corticosteroid and local anaesthetic)

Although some participants described completing exercise initially, adherence commonly declined over time. Some continued with all exercises but undertook them less frequently, some undertook only selected exercises (e.g., the most basic ones), and others stopped them altogether. 
“I used to do them two or three times a week.  I didn’t do them every day.   To be honest I’ve give up now [laughs].” #10 (Group: Advice and education alone)
A broad range of barriers to exercise were identified, including personal (including psychological), physical and social-environmental. These are summarised in Figure 2 with example quotes provided below.
Personal: “I’ve just been so tired and worn out, I must admit I haven’t even done the exercises for quite some time.” #10282 (Group: Advice and education alone)
Physical: “When they say bending your knees and things like that, I just can’t do that.” #10189 (Group: Advice, Education, USGI local anaesthetic)
Social-environmental: “To begin with I was doing them [the exercises] quite religiously, a couple of days and what have you during the week but I work shifts, which then you sort of get out of the habit of doing it.” #161114 (Group: Advice, Exercise, USGI corticosteroid and local anaesthetic)

Perceived impact from trial treatments 
Advice and education alone
Participants described a lack of benefit from doing exercises, or were ambivalent about the benefits of participating in the HIT trial. 
“From the personal point of view at this moment in time I don’t feel that there’s been much of a benefit to me.” #10276 (Group: Advice and education alone)
“I can’t say it’s had any effect. No, just carry on as normal, as long as I get up in the morning and I’m breathing well I’m here [laughs] that’s how I look at it now.” #70 (Group: Advice and education alone)

Advice and education plus USGI hip injection
Most participants reported marked benefits from the injection, irrespective of the type received, and were pleased with the outcome.
“If it was unicorn dust I’d have it again.” #10168 (Group: Advice, Exercise, USGI corticosteroid and local anaesthetic)
However, the magnitude of benefit appeared greater among those who received corticosteroid, which was described with words such as “unbelievable” (#10116), “fantastic” (#10072), and “brilliant” (#10168). Across both injection groups, for some, relief was almost instant after receiving the injection (“it was like somebody flicking a switch” #10166), and for others it was a gradual improvement over a few weeks. Benefit was noted in relation to pain relief and the subsequent ability to walk, perform daily activities, work, sleep and participate in valued activities more easily. 
“I thought, gosh, I’ve got my life back and its only, when you reflect you realise how much you can do or you did do that’s been taken away from you and suddenly you’re given this gift of being able to bounce along with a walk.” #10239 (Group: Advice, Exercise, USGI corticosteroid and local anaesthetic)

“I kept boring everybody saying look at what I can do, I can move, I’m not in pain. I wasn’t restricted, I still carried on doing things, so, it didn’t make any difference. It was just [laugh] I was like beaming when I was doing them as opposed to going oh, oh, because it hurt.” #49 (Group: Advice, Education, USGI local anaesthetic)
Pain relief also enabled some participants to reduce analgesia use. 
“I’ve barely had even so much as a paracetamol since.” #10168 (Group: Advice, Exercise, USGI corticosteroid and local anaesthetic)
Social and psychological benefits from either injection included an increase in confidence and a desire to socialise with friends and family again.
“It’s made me more confident for walk, walking around, you know.” #33 (Group: Advice, Education, USGI local anaesthetic)
Although the overall magnitude of benefit was high, irrespective of the type of injection, participants reported variable duration, ranging from a few days to weeks and months (with benefits still maintained at time of interview). Symptoms gradually returned in those who had short-term benefit, and this could be difficult after a period of relief. 
“Once I’d had the injection I was up for anything, I wanted to go out more, I felt more sociable, more wanting to do the things that we’ve, had been doing prior to me suffering the pain that I’d got to the point of quite a lot of pain. Whereas now again we’ve sort of, we are still going out and I still try and push myself, but I feel that again we will start doing something and then I’m having to say “can I have a sit down.” #161114 (Group: Advice, Exercise, USGI corticosteroid and local anaesthetic)

There was some uncertainty about how long benefits from the injection were likely to last, how many injections could be received, and how to access subsequent hip injections in the future. 
“We have wondered does this go, it’s bound to wear off, isn’t it, this injection at some time?” #10116 (Group: Advice, Exercise, USGI corticosteroid and local anaesthetic)
“I don’t know whether it’s something that you have another x-ray just to see how things are going on as a follow up perhaps in 12 months or something, if there’s no more problems or – I don’t know. And how often and if it is improving and if you needed another injection, how often between are they likely to say you can have them?” #10214 (Group: Advice, Education, USGI local anaesthetic)

Discussion
This qualitative study was embedded within the HIT trial to explore participants’ experiences of living with hip OA, and their experiences and perceived impact of trial interventions. It is an important addition to the HIT trial, through in depth exploration of trial interventions, adherence to treatments and perceptions of outcomes [15-18]. We found that hip OA is highly burdensome, affecting many different aspects of life. It causes pain, physical, emotional, psychological and social limitations, and can also significantly affect sleep. This demonstrates that a full understanding of the impact of OA can be best achieved when viewed within the biopsychosocial framework [19].  
Participants who received advice and education alone did not perceive this as ‘treatment’, despite receiving written information, personalised advice, and a written exercise programme. Furthermore, participants in this group described lack of benefit from the intervention. Whilst this could be due to ‘resentful demoralisation’ (participants being resentful of not receiving the experimental intervention [20]), it may also suggest that a single consultation focused on advice and education only is insufficient, and more needs to be done to support people to live well with OA. Across all three arms, exercise adherence was variable but generally low, and reduced over time. Given the importance of exercise adherence in determining outcome [21], and the multitude of barriers to exercise adherence identified, a greater focus on supporting exercise adherence is likely to be important. 
The experience of receiving an injection was on the whole perceived as acceptable and beneficial. Whilst the magnitude of benefit appeared greater among those who received corticosteroid and local anaesthetic, participants in both injection groups reported marked improvements in pain and other aspects of life, including improved function, ability to work, and ability to participate in valued activities. Although lidocaine has been demonstrated to reduce pain in comparison to saline in the short term [22], together with the main HIT trial finding (no significant difference in hip pain intensity over 6 months between the injection arms [7]), this highlights that contextual effects may, in part, contribute to the mechanism of effect from USGI [23]. These could include the belief expressed by participants that having an injection demonstrated progress in their OA treatment, and the positive experiences when injections were administered [24].

Comparison to other research
Findings from recent systematic reviews of qualitative research support the results of this study, that the impacts of hip OA are far reaching and affect many aspects of individuals’ lives, and many varied strategies are adopted in an attempt to manage hip OA [25-28]. Similar to this study, previous OA research highlighted a reluctance to take analgesia, a multitude of barriers to exercise, and consultations with health care professionals not always being positive [28-30]. 
To our knowledge, this is the first qualitative exploration of the use of USGI corticosteroid injection for hip OA. The potential role of contextual effects in contributing to the perceived benefits of USGI corticosteroid is supported by a previous meta-analysis by Zou et al [31], that concluded the proportion of the contextual effect of intra-articular corticosteroid for OA was 47%.  

Strengths and weaknesses 
Embedding a qualitative study within the HIT trial has enabled in depth exploration of trial interventions and outcomes, and has helped to contextualise the magnitude of perceived benefit from USGI hip injections [32]. This approach is novel in injections trials [33]. 
The purposive sample allowed maximum variation in study participants and the robust thematic analysis undertaken without knowledge of the clinical trial results strengthens the credibility of findings [13,14]. Whilst on the whole purposive sampling was successful, no interviewed participants who received advice and education alone reported any improvement in their global rating of change. It is therefore possible that participants who more positively rated their global rating of change might have expressed different views. 

Clinical and research implications
As hip OA is highly burdensome affecting many aspects of life, its impact and management should be considered within the biopsychosocial framework [19]. Within clinical practice, a single clinic visit focussing on advice and education alone, including the provision of a written exercise sheet, appears insufficient in supporting people to live well with OA. Further research is needed to test new sustainable models of care for supported hip OA self-management. USGI of corticosteroid and local anaesthetic is an acceptable intervention for people with moderate to severe hip OA and can provide marked benefits, although some benefits may be attrituable to contextual effects. Future research should explore varying length of benefit from USGI between individuals, in additon to long-term effects of intra-articular corticosteroid injection, and repeated injections for hip OA. The latter were areas of uncertainty expressed by participants for which evidence is lacking [34].

In conclusion, hip OA is highly burdensome. Participants perceived little/no benefit from advice and education alone but reported marked improvements when combined with USGI of either corticosteroid and local anaesthetic, or local anaesthetic alone. Varying duration of response to injection and uncertainty regarding longer-term benefits of injection and repeated injections suggest these areas as important for future research.    
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Table Legends 
Table 1: Participant characteristics 

Figure Legends 
Figure 1: Participant flowchart 
Figure 2: Barriers to exercise adherence among participants in all trial arms 



