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Key Messages:

· Screening for joint pain and anxiety/depression is acceptable and feasible 
· Integration of the ENHANCE LTC review was variable
· Not all eligible patients were invited to participate in the study 
· Recruitment of those invited to participate in the study was higher than expected
· Retention of participants was high at the 6-month follow-up point 

· The stepped wedge design led to differential recruitment across trial periods
Abstract
Background: Multimorbidity is increasingly the norm, however primary care remains focused on single diseases. Osteoarthritis, anxiety and depression are frequently comorbid with other long-term conditions (LTCs), but rarely prioritized by clinicians. 

Objectives: To test the feasibility of a randomised controlled trial (RCT) of an intervention integrating case-finding and management for osteoarthritis, anxiety and depression within LTC reviews. 
Methods: A pilot stepped-wedge RCT across four general practices recruited patients aged ≥45 years attending routine LTC reviews. General practice nurses provided usual LTC reviews (control period), then, following training, delivered the ENHANCE LTC review (intervention period). Questionnaires, an ENHANCE EMIS-embedded template and consultation audio-recordings, were used in the evaluation.
Results: General practice recruitment and training attendance reached pre-specified success criteria. 318/466 (68%) of patients invited responded, however more patients were recruited during the control period (206 control, 112 intervention). 82% and 78% returned their 6 week and 6 month questionnaires, respectively. Integration of the ENHANCE LTC review into routine LTC reviews varied. Case-finding questions were generally used as intended for joint pain, but to a lesser extent for anxiety and depression. Initial management through referrals and signposting were lacking and advice was more frequently provided for joint pain. The stepped-wedge design meant timing of the training was challenging and yielded differential recruitment.

Conclusion: This pilot trial suggests it’s feasible to deliver a fully-powered trial in primary care. Areas to optimise include improving the training and re-considering the stepped-wedge design and the approach to recruitment by targeting those with greatest need.
Trial registration
ISRCTN registry (ISRCTN: 12154418). Date registered: 06/08/15. Date first participant was enrolled: 13/07/15. URL: https://www.isrctn.com/ISRCTN12154418?q=depression%20schizophrenia&filters=conditionCategory:Not%20Applicable&sort=&offset=5&totalResults=9&page=1&pageSize=20&searchType=basic-search
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Introduction
The number of patients with multimorbidity is increasing (1), and it is predicted that the proportion of people in England with four or more conditions is predicted to double between 2015 and 2035 (2). Research has shown that multimorbidity is associated with poorer outcomes in terms of health, quality of care and costs (3,4). The National Institute for Health and Care Excellence (NICE) multimorbidity guideline recommends optimising care for adults with multimorbidity (two or more long-term conditions (LTCs)) by reducing treatment burden and unplanned care (5). Multimorbidity challenges health-care systems designed around single conditions (6) and a key challenge is working out which combinations of conditions to target (7). 
Treating mental and physical health together is a priority area for the National Health Service in the UK (8). Osteoarthritis (OA), anxiety and depression are common, impact mortality, quality of life and frequently co-exist, both with each other and with other LTCs (9-11). OA is the most common musculoskeletal condition in older adults and has a high prevalence of comorbidity with other LTCs (12) It has been estimated that 45% of those with chronic pain have anxiety (13) and over 20% of people with a LTC may be depressed (14). However, these conditions are under-diagnosed and under-managed in primary care and are not prioritized by patients or clinicians, thus cost-effective and clinically beneficial treatments are frequently not offered to those in most need (15-18). 
Aims

i) To examine the feasibility and acceptability of an integrated approach

to LTC management; tackling the under-diagnosis and under-management of joint pain and anxiety and depression in those with other LTCs, within the ‘ENHANCE LTC review’.

ii) To determine the feasibility of a full trial to examine the clinical- and

cost-effectiveness.

Process objectives

1. Assess engagement of general practice teams participating in the pilot trial.

2. Assess engagement of participants in the pilot trial and through follow-up.

3. Explore the fidelity and acceptability of the ENHANCE LTC review.

4. Explore any evidence of selection bias in the control and intervention periods.

Research objectives

1. Explore the feasibility of a stepped-wedge trial design within primary care.

2. Assess completion rates of the self-reported outcome measures.
3. Assess completion rates of the ENHANCE EMIS template.

Success criteria

To determine whether a main trial would be feasible the following success criteria were set:

1. Engage four General Practices to participate and stay in the trial through follow-up.

2. Deliver the training to at least one General Practice Nurse per GP practice.

3. Recruit at least 50% of those invited to the study.
4. Retain 75% of those that consent to the research evaluation.

Methods
This pilot trial is reported according to the CONSORT and TIDieR checklists. The methods have been described in the ENHANCE pilot trial protocol (19) but are summarised below: 

Design and setting
The ENHANCE pilot trial used a cluster stepped-wedge design in four general practices within the West Midlands (UK). Recruitment and follow-up took place between July 2015 and February 2016. Practice eligibility included General Practice Nurses (GPNs) willing to undergo training and participate in the trial. All practices were required to use the clinical system, Egton Medical Information Systems (EMIS) Web, to facilitate the embedding of the ENHANCE EMIS template for data collection. 
Randomisation and allocation concealment
All practices started the trial at the same time and delivered a control period and intervention period, but were randomised to one of four different start dates to deliver the ENHANCE intervention (approximately five weeks apart). Randomisation of practices was conducted by an independent statistician by using a random generator in Excel. The study statistician was blinded to practice allocation. 
Participants and recruitment
Patients aged >45 years, who were due to have their LTC review for the commonest LTCs managed in primary care (asthma, COPD, hypertension, ischaemic heart disease (IHD) or diabetes), were identified from practice databases and booked into study appointments by practice administrators. Patients with a medical history of OA, anxiety, or depression weren’t excluded. 
The Quality and Outcomes Framework (20) dictates, to some degree, how LTC reviews are organised and managed in primary care across the UK. In most general practices, LTC reviews are carried out by the practice nursing team; a patient may be called into the practice for blood tests; the patient may then have another appointment with a GPN specialising in a particular LTC (e.g. diabetes or asthma).

During the study appointments, GPNs were asked to introduce the study and provide study packs (invitation letter, participant information sheet, questionnaire and consent form) to all patients booked into the study appointments/clinics. Participants who agreed to having their medical records reviewed and/or to being contacted by the research team for follow up were asked to complete the consent form and questionnaire and to return to Keele Clinical Trials Unit (CTU). 

Practices stopped recruiting for two weeks between the control and intervention periods. During these ‘wash-out’ periods, 10 GPNs completed the ENHANCE training programme (published separately).

Interventions

Usual care (control period): LTC review delivery varied between practices. Whilst we did not ask practices to alter the content of their usual LTC reviews during the control period, we did request that eligible patients were booked into dedicated study appointments and we provided funding to offer an additional five minutes to extend the length of the control study appointment to facilitate introducing the study to patients and handing out study packs.
The ENHANCE LTC review (intervention period): During the intervention period, GPNs delivered the ENHANCE LTC review which involved integrating case-finding for anxiety (Generalized Anxiety Disorder 2-item [GAD-2] questionnaire) (21), depression (two-question Patient Health Questionnaire [PHQ-2]) (22) and joint pain (in the knee, hip, hand and foot) into their usual LTC reviews. Where indicated by the case finding responses, GPNs then conducted a further clinical assessment to help guide their clinical management. For joint pain, pain severity and duration were assessed. The GAD-7 questionnaire (23) and the PHQ-9 (24) were used for anxiety and depression. Subsequently, GPNs negotiated an initial management plan with the patient (e.g. signposting to relevant services). 
An ENHANCE EMIS template was embedded within the EMIS system and guided the GPNs to record what happened during the review. GPNs also completed an ENHANCE LTC ‘summary sheet’ with the patient at the end of the review. To introduce the study and deliver the ENHANCE review, practices were funded to add twenty minutes to their usual LTC review appointments. 
Sample size

Our final sample size of 300 was based on pragmatic considerations. The sample size could be considered large for a pilot trial, however, the number of clusters was only 4. We considered 4 general practices to be sufficient to identify any variation in LTC review organisation and management between practices. We designed the study to include a sufficient number of patients for the GPNs to gain experience of treating a range of patients with different LTCs, throughout the trial. We also needed to factor in time for each practice to transition from the control to intervention period of the study, including the time to train the GPNs to deliver the intervention. All these considerations influenced the timeline of the study, and, as LTC reviews were happening frequently in the practice, this increased the sample size we had available for data collection.      

To achieve a final sample size of approximately 300, we estimated that 800 patients would need to be invited, allowing for approximately 50% (n=400) consenting to participate, of which 75% would provide 6-month follow-up. 

Data collection and analysis
To enable us to address the objectives set and to determine whether we have achieved the success criteria targets, data collection included self-reported questionnaires, an ENHANCE EMIS template, medical records and audio-recordings. Analysis of the quantitative data was conducted by a blinded statistician and was exploratory and descriptive to provide evidence of the feasibility of the trial design. 
Self-reported questionnaires: Demographic and clinical characteristics were collected immediately post LTC review (phase 1), at 6 weeks (phase 2) and 6 months (phase 3) and described in full in the protocol paper (19). This data was used to describe participant characteristics and their views on the acceptability of the intervention they received. 
ENHANCE EMIS template: The GPN accessed this template and recorded what occurred during the ENHANCE LTC review. The proportion of participants that were asked the case-finding questions, reported joint pain, anxiety and/or depression, and referred or signposted was explored. Baseline scores of pain intensity, anxiety and/or depression were also examined. 
Audio-recordings of the ENHANCE LTC review: A sub-sample of the ENHANCE LTC reviews were audio-recorded (n=24). The research team (JL, CJ, CCG) scored the content of these audio-recordings against a pre-specified fidelity checklist (see Supplementary material 1). This allowed intervention fidelity to be explored through examining what happened during the consultations. These audio-recording were further analysed, alongside patient and GPN interviews, as part of a process evaluation to determine the acceptability of the ENHANCE LTC review and will be reported separately (25).
Patient and public involvement and engagement 

In line with INVOLVE’s recommendations (26), the trial design, processes and intervention were all informed and co-designed by a patient advisory group. The Trial Steering Committee included two patient representatives. 
Results
Process Evaluation
General practice and participant engagement
Four general practices were recruited and retained throughout the duration the study. Ten GPNs were trained in practice during the 2 week ‘wash out’ period.  466 study packs were handed out to patients and 318 participants (68%) returned their phase 1 questionnaire and consented to participate. Not enough patients were invited to participate in the pilot trial therefore the recruitment target (n=400) wasn’t achieved and there was a difference in recruitment between the control (n=206) and intervention periods (n=112).  82% and 78% returned their 6 week and 6 month questionnaires, respectively. Those not returning their questionnaires were more likely to be retired, live in deprived areas and have poorer general health and health literacy. Each of the success criteria set were achieved and are detailed in Table 1.  
***insert Table 1 here***

The study flow and CONSORT diagram are detailed in Figure 1. 
**insert Figure 1 here**

Fidelity and acceptability of ENHANCE LTC review

Delivery of the ENHANCE LTC review was examined using the self-reported questionnaires, the ENHANCE EMIS template, and the fidelity checklist applied to the audio-recorded ENHANCE LTC reviews.

Self-reported questionnaires: The acceptability questions demonstrated there was no difference in views when comparing those who received the usual LTC review versus the ENHANCE LTC review (Table 2, Supplementary material 2).  This provides reassurance that the content of ENHANCE LTC review was acceptable and didn’t add significant treatment burden compared to the usual LTC review.
***insert Table 2 here***

In terms of case-finding, more patients reported they were asked about joint pain in the intervention period (104/112 (93%)) compared to the control period (57/206 (28%)). Similarly, more patients were asked about mood in the intervention period (99/112 (88%)) compared to the control period (35/206 (17%)). 

ENHANCE EMIS template: When patients screened positive for joint pain, anxiety or depression the ENHANCE EMIS template demonstrated that initial management was variable (Table 3). Verbal and written advice were more frequently provided for joint pain. For example, verbal and written exercise advice was given to 63% and 33% of those with joint pain, but only 42% and 7% of those with anxiety and/or depression. 

Follow-up after the ENHANCE LTC review was rarely indicated on the ENHANCE EMIS template. When a follow-up was advised, this was usually with the GP. External referrals made to mental health services (n=0) or Physiotherapy (n=1) and sign-posting to relevant groups/services was lacking.

Fidelity checklist applied to the audio-recorded ENHANCE LTC reviews: Analysis of activity in the ENHANCE LTC review identified that verbal introduction by GPNs was variable and done quite generally rather than in a patient-centred way. GPNs frequently did not inform or explain to patients the link between their index LTC and comorbid joint pain or mood problems. 

While case-finding questions were used, they were more frequently used as intended (verbatim) for joint pain (83%) compared to anxiety (63%) and depression (25%). When patients gave positive responses to case-finding for both joint pain and mood problems, the GPNs rarely asked permission to conduct further assessment or asked which issue the patient wanted to prioritise. The GPNs also tended to steer patients along the pain pathway and rarely provided explanations of the case-finding scores/observations. 

Research Evaluation

Feasibility of the trial design
GPN availability to undertake the training shifted in all practices. This altered the timing of the ‘wash out’ period and resulted in the control period extending for 10 weeks in total across the practices reducing the time allocated to the intervention period (supplementary material 3).  

The process of the GPNs handing out the phase 1 questionnaire at the study appointment was explored by examining the time-lag between the study appointment to phase 1 data collection (median of 7.0 days (IQR: 1, 13)). The correlation between the self-reported scores on the phase 1 questionnaire and those collected at the study appointment on the ENHANCE EMIS template was also examined. The correlations for the anxiety (0.82) and depression (0.79) scores were good. Correlations for pain intensity in the knee (0.78) and foot (0.74) were similar, but not as good for the hand (0.56) or hip (0.51).

Completion of the EMIS template

Overall, the ENHANCE EMIS template was well completed and the GPNs appeared comfortable using it. Table 3 describes the clinical assessment of joint pain, anxiety and depression, as recorded on the ENHANCE EMIS template.
***insert Table 3 here***

Completion of the self-report questionnaires

Demographic and clinical characteristics were similar across the control and intervention periods (Table 4). Overall, self-reported health (EQ5D-5L) was good (median 0.74; IQR 0.59, 0.85). 14% (n=38/266) reported moderate to severe depression (PHQ-9), while 23% (n=62/272) reported moderate to severe anxiety (GAD-7). 59% (n=189/318) reported having joint pain (>3 months) and, of these, over 50% stated that pain interfered moderately to extremely with normal activities. Missing data rates were found to be greater than 5% for several outcomes including the EQ5D-5L, PHQ-9 and GAD-7.

***insert Table 4 here***

Discussion

This pilot trial explored the feasibility of a future main RCT through a research and process evaluation. The success criteria were met in terms of general practice engagement, training, recruitment of those invited and follow-up. 
Our recruitment strategy of the general practices and the GPNs to undertake the training was a success and recruitment of patients invited to the study was better than anticipated. Follow-up rates were good and in line with other pilot trials (29, 30). The ENHANCE EMIS template was feasible to use in primary care within the extended consultation time. The template data suggests that the greatest proportion of the ENHANCE LTC reviews were conducted during hypertension reviews. Hypertension reviews are usually shorter and it may have been easier to conduct the ENHANCE LTC review within the time allocated, however, it may have resulted in selection bias. Overall, participants were healthier and reported lower levels of pain, anxiety and depression than anticipated. These findings suggest that the approach to participant identification and recruitment should be amended for the main trial and greater focus on those that would benefit most from the intervention may be needed. 

Integration of the ENHANCE LTC review into the existing LTC review varied considerably. Typically, the more integrated the approach, the lower the fidelity of the case finding and assessment questions. Several examples of good integration were observed; indicating the potential feasibility of the approach to be delivered as intended. Cases of joint pain, anxiety and depression were identified, which demonstrated the potential for benefit and need of such an intervention.  However, anxiety and depression were often ‘normalised’ by both patients and GPNs, which may have resulted in the lack of referrals/signposting to additional support. Focusing more on a personalised care approach in the training for a main trial may enable the GPNs to better integrate the ENHANCE LTC review.
Limitations

There are some limitations to the use of only four GP practices. Overall, fewer patients than planned were invited to participate. This was due to a combination of patients not turning up for study appointments or the GPN not handing out the study invitation pack to all patients booked into study appointments. Delivery of the training was logistically challenging and was delayed to accommodate the availability of the GPNs. Due to this, the stepped wedge design was compromised as the ENHANCE LTC reviews were delivered for a shorter period than planned, resulting in fewer participants recruited compared to the control period. Østerås et al (2019) also demonstrated differential recruitment in their stepped-wedge design (31). This suggests that an alternative design such as a cluster trial, where all GPNs from practices randomised to deliver the intervention could be trained right at the start of the trial, should be considered.
An Improving Access to Psychological Therapies pathway was set up specifically for GPNs to refer participants to, however no referrals were made to this service and signposting was lacking. GPNs cannot normally refer patients to mental health services, so we were potentially asking them to do something they don’t feel empowered to do, which may be a barrier to the roll out of this intervention. The issue of case finding without appropriate intervention needs acknowledging and addressing in the GPN training for the main trial.
Conclusion

Overall, the success criteria for this pilot trial were met and the findings suggest treatment fidelity was achieved. However, to ensure a main trial is feasible it is important to address the issues highlighted. To demonstrate efficacy of this new approach, further work around the personalised care approach and countering normalisation of OA and mental health symptoms is required. A subsequent trial may benefit from targeting a population with greater potential for improvement and an alternative trial design which reduces the risk of differential recruitment and takes recruitment out of the hands of the GPNs.
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Figure titles:
Figure 1: Recruitment flow chart for the ENHANCE pilot trial.
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