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Summary 
 

What is already known 

• Empathy education is provided in medical schools and health professional training, yet 

patients still report limited clinical empathy and related dissatisfaction with their clinical 

interactions.  

• Experimental research suggests realistic optimism has beneficial effects on patient 

outcomes including pain but how this translates in clinical settings is unknown.  

• Existing clinical empathy training is often too lengthy for busy primary care clinicians and 

cost effectiveness assessments are lacking. 

What this study adds 

• This large, robust, trial undertaken in UK primary care suggests very brief e-learning for 

primary care practitioners in clinical empathy and realistic optimism is safe, is probably 

cost-effective, and significantly enhances practitioner self-efficacy over a sustained period 

but found no effect on patient outcomes. 

• The benefits for practitioners were found across the multidisciplinary primary care team 

of clinicians, including experienced GPs, GP registrars, physiotherapists and practice 

nurses from a broad range of GP practices.  

• The digital nature of the e-learning package would enable rapid widespread dissemination 

to clinicians at low cost. 

 

Keywords 
Primary Health Care; Empathy; Optimism; Health Communication; Digital Technology; Randomised 

Clinical Trial 
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Abstract 

Objectives: To determine the effectiveness and cost-effectiveness of a brief communication skills e-

learning package on empathy and optimism for practitioners consulting with adult primary care 

patients presenting with musculoskeletal (MSK) pain. 

Design: A cluster randomised controlled trial from 31/10/22 to 28/6/24 using computer-generated 

block randomisation allocated general practices to intervention or usual care control (1:1) stratified 

by practice size and deprivation. Patients, trial statisticians, investigators, and researchers involved in 

collecting outcome data were blinded to allocation. Practitioners were not told which patients were 

participating in the trial.   

Setting: General practices in England and Wales (all NHS general practices eligible). 

Participants: Adults ≥18y consulting a participating practitioner face-to-face, by telephone, or 

videoconference were recruited into two groups prior to consultation: those consulting about new, 

recurrent, or ongoing MSK pain and scoring ≥ 4 on an 11-point scale at baseline; and those 

consulting for any other reason (All-comers). Participating primary care practitioners came from a 

range of disciplines (e.g., GPs, nurse practitioners, first-contact physiotherapists) and routinely saw 

patients with MSK pain.  

Interventions: Intervention arm practitioners received EMPathicO, an evidence-based theoretically-

grounded, brief digital e-learning package using behaviour change techniques to enhance 

communication of clinical empathy and realistic optimism. Control arm practitioners did not receive 

EMPathicO and consulted patients as usual, access to EMPathicO was provided upon trial 

completion. 

Main outcomes: The MSK pain group patient-level dual primary outcomes were pain intensity and 

patient enablement. The All-comer group patient-level primary outcome was patient enablement. All 

outcomes were analysed over 6 months using a repeated-measures approach. Cost effectiveness was 
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assessed from UK NHS and societal perspectives including personal expenses and productivity over 6 

months. 

Results: 53 general practices were randomised (25 intervention, 28 control) from which 233 

practitioners (115 intervention, 118 control) and 1682 patients were recruited (806 in the MSK pain 

group (439 intervention, 367 control) and 876 in the All-comers group (490 intervention, 386 

control)). Intention to treat analysis found no statistically significant differences between 

intervention and usual care on primary outcomes. Among the MSK pain group, pain intensity 

adjusted mean difference was 0.06 (97.5% CI -0.19 to 0.31) and patient enablement adjusted mean 

difference was 0.17 (97.5% CI -0.05 to 0.40). Among the All-comers group, patient enablement 

adjusted mean difference was -0.12 (95% CI -0.32 to 0.07). We found no evidence of harm associated 

with the intervention. From a UK NHS perspective, the probability of cost-effectiveness at a 

willingness to pay threshold of £20,000 per quality-adjusted life year was 97% for the MSK pain 

group and 64% for the All-comers group. Compared to control, intervention practitioners had 

significantly higher self-efficacy for communicating empathy and optimism at 8 weeks (empathy 

adjusted mean difference was 0.78 (95% CI 0.45 to 1.10), optimism adjusted mean difference was 

0.98 (95% CI 0.59 to 1.37)) and 34 weeks post-intervention (these mean differences were 0.63 (95% 

CI 0.32 to 0.93) and 0.75 (95% CI 0.39 to 1.10), respectively).   

Conclusions: Brief e-learning for primary care practitioners significantly increased practitioner self-

efficacy for a sustained period, is probably cost-effective, and is safe for patients but did not improve 

pain intensity, patient enablement or other health outcomes. EMPathicO could be rapidly and widely 

disseminated to support practitioners delivering primary care consultations.   

Registration: ISRCTN18010240 registered 15 September 2022. 

Funding:  NIHR School for Primary Care Research grant 563.   
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INTRODUCTION 

Successful consultations depend on effective communication. Clear and effective verbal and non-

verbal communication is facilitated by clinical empathy – where the practitioner puts themselves in 

the patient’s position, acknowledges the patient’s feelings, concerns and expectations, and behaves 

in a way that communicates understanding.1-3 Training practitioners in clinical empathy has been 

shown to increase patient satisfaction,4 improve patient symptoms,5 and foster practitioner personal 

growth and professional development,6 and may reduce practitioner burnout.7-9 Low levels of clinical 

empathy may contribute to adverse outcomes including patient and clinician distress, unnecessary or 

unwanted treatment,
10 11

 complaints,
12

 and litigation.
13

 Despite decades of research and embedding 

empathy education in medical schools and health professional training,
14-19

 patients still describe 

instances of limited empathy in clinical practice which negatively impact their experience.
20 21

   

 

Conveying a positive message where appropriate is measured as part of leading empathy tools22 but 

is rarely emphasised in empathy research or in clinical communication training.23 Engendering 

positive expectations of treatment benefit in non-clinical experimental settings can produce 

measurable neurobiological effects including on the opioid system and decreased reported pain and 

other symptoms.
24 25

 Whether this could translate into more complex clinical settings warrants 

further exploration.
26-28

 Communicating clinically realistic optimism involves a practitioner expressing 

to a patient confidence that a suggested plan of action, such as a prescribed medication or a lifestyle 

change, will likely lead to the desired patient outcomes, such as less pain or better function;
5 23

 this is 

seen as novel by primary care practitioners who are keen to learn more.
23

 

 

Existing training in clinical empathy is too lengthy for busy primary care clinicians (training durations 

averaged 10 hours in a recent review);
29

 targets individual professions rather than the broader, 
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multidisciplinary primary care workforce; is typically delivered face to face; and does not emphasise 

realistic optimism.
30

 Important questions remain about short and long term effects, e-learning for 

delivery, and the cost-effectiveness of empathy training.
31

 Larger higher quality clinical trials with 

public and patient involvement, health economics and nested qualitative work are needed.
3
 

EMPathicO is a rigorously developed evidence-based theoretically-grounded brief digital e-learning 

package in clinical empathy and realistic optimism, for practitioners routinely seeing patients in 

primary medical care, including GPs, nurse practitioners and first-contact physiotherapists.
20 23 30 32-36

 

This trial aimed to address many of the limitations of previous clinical empathy training studies by 

assessing EMPathicO’s clinical and cost effectiveness in the pressurised clinical UK primary care 

setting.  

 

METHODS 

Design 

A two-arm cluster randomised controlled trial allocated general practices to intervention or usual 

care control (1:1). This reduced the cross-contamination risk of individual practitioner or patient level 

randomisation. Usual care control enabled pragmatic assessment of benefits and costs of adding the 

EMPathicO e-learning package to usual care. All eligible primary care practitioners in intervention 

practices were encouraged to complete EMPathicO. Primary care practitioners in control practices 

consulted as usual and could access the EMPathicO e-learning package after the trial.  Primary and 

secondary outcomes were measured at the level of individual patients. Additional secondary 

outcomes were measured at the level of individual practitioners. During the trial the sample size 

calculation was updated to reflect average cluster size, as reported in the published protocol.37 
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Two cohorts of patients were recruited simultaneously: those presenting with musculoskeletal (MSK) 

pain and all adult consulters (All-comers). MSK pain was chosen due to the high prevalence and 

burden of MSK pain for patients and health services 
38

 and previous evidence of empathy and patient 

expectations effects on pain
5 24

. All-comers were also included to assess broader potential benefits 

of practitioners adopting EMPathicO communication skills.  

 

Participants 

GP Practices 

NHS general practices in England and Wales were eligible. Practices involved in intervention 

development/feasibility work (18 from Wessex, 5 from West Midlands) and practices where clinical 

members of the Trial Management Group/Trial Steering Committee see patients (n=5) were 

ineligible. A diverse sample of practices were sought with local National Institute for Health and Care 

Research (NIHR) Clinical Research Network (CRN) support, to include large and small, urban and rural 

practices and practices in areas of higher deprivation and greater ethnic diversity. We required 

informed consent from at least two eligible practitioners before enrolling a practice in the trial.  

 

Practitioners 

Eligible practitioners - from any clinical discipline working in a participating general practice and 

seeing patients with musculoskeletal pain - were invited into the trial by the general practice’s 

principal investigator. The trial team provided participant information sheets for practitioners and 

obtained their written informed consent via Qualtrics prior to randomisation. Practitioners unwilling 

to undertake the intervention/trial procedures were ineligible. 
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Patients 

Eligible patients for both MSK pain and All-comers groups were adults (18+); consulting face-to-face, 

by telephone, or videoconference; able to give informed consent. For the MSK pain group, patients 

also needed to be consulting a participating practitioner about new, recurrent, or ongoing 

musculoskeletal pain (e.g. back, hip, upper/lower extremity, neck pain - consistent with ICD-11’s 

diseases of the musculoskeletal system39) and reporting average pain over the last week of 4 or more 

on a numerical rating scale at baseline (0 = no pain; 10 = pain as bad as you can imagine).
40

 The All-

comers group included all other patients consulting a participating practitioner. 

 

Patients were ineligible if they consulted solely in written forms (e.g., e-consult/email); had 

malignant pain; were unable to consent or complete questionnaires (e.g., severe mental illness or 

distress, terminal illness); were already enrolled in the trial (i.e., from a previous consultation); were 

aged <18.  

 

Administrative practice staff invited consecutive patients with prebooked or same-day appointments 

with a participating practitioner (except patients unable to consent or complete questionnaires). The 

consultation that prompted the study invitation is termed the ‘index’ consultation.  Patients received 

a brief invitation and link to the Qualtrics-hosted patient-facing study website up to 1 week before 

their index consultation, via SMS text, email, or post. The website presented the patient information 

sheet in languages requested by practices (Arabic, Czech, Romanian, Slovak, Somali, Tigrinya, 

Traditional Chinese, Urdu, Welsh), online consent, screening and baseline questionnaires. Trial staff 

were available to respond to queries. Participating practitioners were not involved in consenting 

participants or informed on which patients were participating. 
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Practices followed their usual procedures for contacting patients with no or limited English, including 

sending the invitation in the patient’s own language. Professional on-demand interpreters were 

made available by the trial team (but were not requested by any patients) and informal interpreters 

were also permitted, to increase research inclusion and remove language barriers to participation.  

 

Interventions 

EMPathicO e-Learning Package 

EMPathicO aims to help practitioners enhance their communication of clinical empathy and realistic 

optimism and is consistent with major consultation models including ‘ICE’ (Ideas, Concerns and 

Expectations).
41

 The brief interactive e-learning modules can be completed separately or together in 

less than one hour.
42

 Three core modules cover clinical empathy, realistic optimism, tailoring 

empathy and optimism for patients with osteoarthritis (a common cause of musculoskeletal pain, 

showing clear demonstration of communication skills in a particular context).43 Subsequent activities 

guide practitioners to evaluate their own consultations, set goals, and review their goals. EMPathicO 

was designed to target users’ motivation (reflective, autonomic), capability (physical, psychological), 

and opportunity (environmental), through intervention functions of persuasion, incentivisation, 

enablement, education, training, modelling, and environment restructuring. Multiple behaviour 

change techniques were used to achieve these functions, including demonstration, information 

provision, goal-setting, action planning, and instruction. EMPathicO was deployed on the LifeGuide+ 

platform for developing and evaluating digital interventions.44 The development of EMPathicO was 

described here;32 the version used in this trial is described as per TIDieR (see Supplementary 

Material). 
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Control: Usual Care 

Practitioners in practices randomised to the usual care control arm were instructed to “continue to 

treat patients as usual and not undertake any training in communication skills.” They were given 

access to the EMPathicO e-learning package after all patient recruitment and follow-up was 

completed.  

 

Concomitant Interventions 

All practitioners were discouraged from undertaking additional communication skills training during 

the study and to self-report any that did occur. Fewer than 15% of practitioners reported doing 

additional communication skills training (intervention group: 7/64 (10.9%); control group: 11/74 

(14.9%)). 

 

Outcomes 

Patient-reported measures were completed online on Qualtrics (Qualtrics, Provo, UT); to support 

inclusive access patients could request paper versions. Patients completed questionnaires at pre-

consultation baseline (up to 7 days before index consultation) and 7 days, 1 month, 3 months, and 6 

months after index consultation. Paper versions were completed by 3 patients at baseline, 11 at 7d, 

12 at 1m, 10 at 3m, and 13 at 6m. £10 vouchers were sent at 1-month and 6-months, unconditional 

on response, to incentivise completion. Automated follow-up emails were sent to non-responders at 

3 and 7 days. From 10 days, researchers personally contacted persistent non-withdrawn non-

responders, offering to resend questionnaires or complete primary outcomes by telephone. While 

links to questionnaires were resent for many participants, only one baseline questionnaire was 

completed by telephone; no other questionnaires were completed by telephone. Practitioner-

reported measures were completed at baseline, 2 weeks, 8 weeks, and 34 weeks, online on 

LifeGuide+ (intervention group-only measures) and Qualtrics (all other practitioner reported 
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outcomes). Non-responders were sent at least two reminders: at 2w, two automated reminders were 

timed contingent on intervention progress; at 8w and 34w, automated reminders were sent at 3 and 

7 days, personalised reminders at 14 and 21 days. At 34w, principal investigators at each practice 

were also contacted to encourage questionnaire completion. 

 

Primary outcomes  

For the MSK pain group, the dual primary outcomes were patient reported pain intensity and 

enablement, each analysed over 6 months using a repeated measures approach. Pain intensity, the 

severity of pain sensation, was operationalised as average pain in the last week measured using 

the Brief Pain Inventory (BPI).40 Patient enablement was measured on the 6-item Patient 

Enablement Index (PEI) 45 with 7-point response options,37 46-48 capturing patients’ feelings after a 

consultation, of confidence and empowerment to cope with their symptoms, to keep healthy and 

to help themselves.  

 

For the All-comers group, patient enablement was the single primary outcome. Pain intensity was 

measured as a secondary outcome if pain was present. 

 

Pain intensity was measured at baseline and all follow-ups, and patient enablement was measured at 

all follow-ups. 

 

Secondary outcomes 

Patient-reported secondary outcomes were: pain intensity at all time-points (BPI 4-item pain 

intensity subscale);
40

 perceived symptom severity measured at all time-points and symptom 

change measured at all follow-ups (7-point
49

 Patient Global Impression of Symptom Severity and 
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Patient Global Impression of Change);50 patient satisfaction with the consultation at <7d follow-up 

(21-item Medical Interview Satisfaction Scale
51

 for UK primary care);
52

 and pain interference at 1m 

and 6m follow-up (BPI 7-item pain interference subscale).
40

 

 

Health economics outcomes  

Patient health-related quality of life (5-item EQ-5D-5L, EQ-VAS)53 and capability wellbeing (5-item 

ICECAP-A)54 55 were measured at baseline, 1m and 6m.  Resource-use data was collected at 3m and 

6m (ModRUM56 with bespoke questions for personal expenses; Work Productivity and Activity 

Impairment Questionnaire: General Health).57 Practitioner time spent on the EMPathicO e-learning 

package was captured by the host platform.  

 

Process measures 

Patient-reported process measures at <7d follow-up were: perceptions of practitioner clinical 

empathy (measured on the 10-item CARE);22 patient perceptions of practitioner response 

expectancies (bespoke item developed for this trial); patient treatment outcome expectancies (15-

item 6-subscale, Treatment Expectation Questionnaire (TEX-Q);58 patient anxiety and depression 

(7-item subscales of the Hospital Anxiety and Depression Scale (HADS));59 60 continuity of care (9-

item Patient-Doctor Depth of Relationship PDDR Scale61 modified for non-doctor practitioners). 

Patients reported at baseline their age, gender, ethnicity, and postcode (for calculating index of 

multiple deprivation, IMD) and at <7d follow-up their reason(s) for consulting (coded using the ICPC-

2), comorbidities and index consultation modality. 

 

All practitioners reported self-efficacy for conveying empathy and optimism in consultations at pre-

randomisation baseline, 8w and 34w post-randomisation (using bespoke scales previously 
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tested).42 Data collected from intervention arm participants only are reported elsewhere62 and 

included: outcome expectancy and intentions for conveying empathy and optimism in 

consultations (at 2w, 8w, and 34w post-randomisation, using bespoke scales previously tested);
42

 

self-reported change in communicating empathy and optimism in consultations (8w and 34w), and 

extent and patterns of use of the EMPathicO e-learning package (captured by LifeGuide+). 

Practitioners reported at baseline their age, gender, ethnicity, years qualified, and profession. 

Internal consistency of all bespoke scales was acceptable (Cronbach’s alphas ranged from .81 to .96). 

 

Practice-level characteristics were collected from practices and supplemented with data from 

national general practice profiles (National General Practice Profiles - Data – OHID, phe.org.uk): list 

size, deprivation score, staffing. 

 

Non-prespecified outcomes were explored in the nested qualitative study.63  

 

Sample Size 

For the MSK pain group, the minimum clinically important difference in the pain primary outcome is 

approximately one point.64 Assuming a standard deviation of 3.3, this difference is equivalent to a 

standardised effect size of 0.3. To achieve 90% power, alpha 0.025 to allow for two primary 

outcomes, and a correlation between the 4 repeated measures of 0.7, a sample size of 214 per group 

was required for an individually-randomised trial. In our clustered RCT, we assumed a conservative 

ICC of 0.03,65 assumed 14 patients per practice yielding a design effect of 1.39, and allowed for 20% 

loss to follow up, meaning (214*2*1.39)/0.8=744 participants are needed to be recruited from 53 

practices. Recruiting 744 All-comers would give more than 90% power (based on alpha 0.05 and ICC 
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0.03) to detect a standardised effect size of 0.3 in the enablement primary outcome, equivalent to a 

difference of 0.36 points (assuming SD=1.2
66

).  

 

Randomisation and Blinding 

The computer-generated randomisation sequence used blocks (block sizes 4 and 6) stratified by 

practice-level deprivation (IMD 1-5 / IMD 6-10) and practice size (list size>7900 / <7900; 7900 = 

median practice list size in England). The allocation sequence was programmed by an independent 

programmer in LifeGuide+ and was not visible to users. The trial manager (or their delegate) enrolled 

clusters (i.e., practices) and obtained electronic written consent from practitioners prior to 

randomisation. The trial manager then entered practices into the randomisation function on 

LifeGuide+ and communicated the allocation to practices.   

 

Patients, trial statisticians, investigators, and researchers collecting patient outcomes were blinded to 

allocation until after analysis of primary outcomes. The research team did not tell practitioners which 

patients were participating and patients were instructed: “please do not discuss your participation in 

the study with your GP, nurse, physiotherapist, or any other primary care practitioner”. Patients were 

not told in advance that some practitioners had received communication skills training as part of this 

study. This was ethically approved as appropriate for a cluster-randomised trial of a low-risk 

communication-skills training intervention within the broad scope of usual practice. 

 

Statistical Methods 

MSK and All-comers groups were analysed separately. The primary analyses for the BPI and PEI 

scores used a generalized linear mixed model (GLMM) framework with observations at 3 days, 1-. 3-, 

and 6-months (level 1) nested in patients (level 2) and patients nested in practices (level 3). This 
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model used all the available data, implicitly assuming that missing outcome scores are missing at 

random given the observed data. The model adjusted for baseline BPI and stratification variables 

(practice size and practice deprivation). An unstructured covariance matrix was used to avoid 

imposing any constraints on the covariance. For secondary outcomes, the analyses used a similar 

generalised linear mixed modelling approach, controlling for baseline values (for continuous 

outcomes), and stratification variables. Pre-planned exploratory subgroup analyses were undertaken 

by age, gender, deprivation, baseline pain, consultation reason, consultation modality and 

practitioner role. Intention to treat analysis (as randomised) was undertaken regardless of any 

practice-level non-adherence to the intervention.  

 

Practitioner-reported outcomes were analysed at 8 and 34 weeks using linear mixed models, with 

practitioners nested within practices, and adjusting for baseline values and stratification factors.  

Internal consistency of the measures was assessed using Cronbach’s alpha. 

 

Analyses were conducted in Stata 18. A full and detailed statistical analysis plan was developed prior 

to final trial analysis, approved by Trial Steering Committee and published on ISRCTN.  

 

Health Economic Methods 

Cost effectiveness was assessed, separately for MSK and All-comers groups, from a primary NHS 

perspective and secondary societal perspectives including private healthcare, travel costs for 

healthcare, over-the-counter medications and productivity over 6 months. Utility scores were 

estimated from EQ-5D-5L scores using the NICE-recommended mapping function.67-69 Quality-

adjusted life years (QALYs) were estimated by combining utility values, with length of time in each 

health state, using the area under the curve approach.
53 70-74

 Intervention resources included 
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practitioner time and the LifeGuide platform (including hosting, support and domain name). To 

estimate intervention costs it was conservatively assumed 25% of clinical staff would undertake 

training at each practice. NHS resources and sick leave from employment were valued using 2022/23 

national unit costs (Supplementary Table 7).
74-76

 Personal expenses are presented as reported. 

Discounting was not required.  

 

All analyses were conducted in Stata 18, on an intention-to-treat basis. In the primary analysis, 

missing data was imputed using multiple imputation by chained equations. All analyses were 

adjusted for stratification factors. Data distribution was handled using generalised linear models, and 

the cluster design was accounted for using a clustered sandwich estimator. Incremental net 

monetary benefits (INMBs) were estimated at £20,000 and £30,000 per QALY. In cost-effectiveness 

analyses, cost per year of full capability equivalent gained was planned to be estimated if EMPathicO 

was more costly and more effective. Uncertainty was explored via cost-effectiveness acceptability 

curves and sensitivity analyses, which included a complete case analysis and an analysis from an NHS 

primary care perspective. 

 

Data and Code Sharing 

Data and code are available on request.  Requests for deidentified participant data may be submitted 

to the University of Southampton data repository, quoting doi:  [to be added on acceptance].  

Requests would be subject to review by a subgroup of the trial team.  Access to anonymised data 

may be granted following this review, subject to conditions including ethical approval, qualifications, 

and aims consistent with the original purpose of the study. All data-sharing activities would require a 

data-sharing agreement. Code will be shared via GitHub repository. 
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Patient and Public Involvement 

To ensure our work engages and is relevant to patients, we have worked with patients and members 

of the public throughout developing and trialling EMPathicO. Pre-trial, our patient advisors 

influenced the choice of dual primary outcomes for the musculoskeletal pain group. During the trial, 

our Patient Advisory Group was led by JB (patient, co-author, and member of trial management 

group) and comprised six patient and public contributors of varying ages, ethnic backgrounds (three 

from minority ethnic groups, three from White backgrounds), gender (three female, three male), and 

geographical locations within England. One member is neurodivergent, and all have lived experience 

of musculoskeletal pain as patients or carers and had positive and negative experiences of 

communication in primary care. The group met virtually bimonthly and contributed to specific 

activities including refining patient-facing documents and procedures, piloting qualitative interviews, 

interpreting data and dissemination activities. 

 

RESULTS 

Participant Recruitment and Flow  

In total, 53 practices and 233 practitioners participated. Figure 1 shows practice and individual 

practitioner flow. Practices were randomised between 31/10/22 and 17/10/23. No practices 

withdrew after randomisation. One hundred and eleven practitioners (96.5%) of the one hundred 

and fifteen allocated to the intervention worked through all three content modules of the EMPathicO 

e-learning package (the remainder withdrew; see companion paper for more details on intervention 

usage). Eighteen practitioners withdrew after randomisation: 1 no longer had capacity for research 

and 17 were no longer seeing patients at the practice, having either left the practice, taken sick 

leave, taken maternity leave, or died.  
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In total, 1682 patients participated (806 in the MSK pain group; 876 in the usual care group). Figure 2 

shows individual patient flow. Patients were recruited between 15/11/22 and 18/12/23 and were 

followed up for 6 months. Patient follow-up was completed on 28/6/24. Recruitment ceased on 

reaching the required sample size in the MSK pain group. Over 6 months, in the MSK pain group 

9/367 (2.5%) withdrew from the intervention arm and 5/439 (1.1%) withdrew from the usual care 

arm. In the All-comers group, 7/490 (1.4%) withdrew from intervention and 6/368 (1.6%) withdrew 

from usual care. 

 

Baseline Data 

Practice size and deprivation score and most practitioner characteristics were well balanced between 

randomised arms (Table 1). A range of primary care practitioners took part including GPs, first 

contact practitioners, and nurse practitioners. There was a slightly higher proportion of female 

practitioners in the intervention arm compared to the control arm. On average, 4 practitioners and 

38% of eligible practitioners took part from each practice. 

 

Table 1. Practice and Practitioner Baseline Characteristics 

 Usual care Intervention Overall 

 n (%) n (%) n (%) 

Practice Characteristics    

Practices, n 28 25 53 

Practice size    

 Large (list size >=7900) 17 (60.7) 15 (60.0) 32 (60.4) 

 Small (list size<7900) 11 (39.3) 10 (40.0) 21 (39.6) 

Practice deprivation score    

 Higher (IMD deciles 1-5) 11 (39.3) 9 (36.0) 20 (37.7) 

 Lower (IMD deciles 6-10) 17 (60.7) 16 (64.0) 33 (62.3) 

Practitioner participants     

 Number per practice, 

median (IQR) 

4 (2, 5.5) 4 (3, 5) 4 (3, 5) 

 Proportion of eligible per 

practice, median (IQR) 

0.35 (0.23, 0.67) 0.40 (0.28, 0.73) 0.38 (0.23, 0.67) 

Practitioner Characteristics    

Practitioners, n 118 115 233 

Age, mean (SD) 42.2 (9.2) 43.4 (8.8) 42.8 (9.0) 

 . CC-BY-NC 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted April 10, 2025. ; https://doi.org/10.1101/2025.04.09.25325512doi: medRxiv preprint 

https://doi.org/10.1101/2025.04.09.25325512
http://creativecommons.org/licenses/by-nc/4.0/


20 

 Usual care Intervention Overall 

 n (%) n (%) n (%) 

 Missing, n 2 2 4 

Gender       

 Male 59 (50.4) 42 (36.8) 101 (43.7) 

 Female 58 (49.6) 72 (63.2) 130 (56.3) 

 Missing, n 1 1 2 

Ethnicity       

 White 94 (80.3) 92 (80.7) 186 (80.5) 

 Mixed / Multiple  6 (5.1) 5 (4.4) 11 (4.8) 

 Asian / Asian British 14 (12.0) 13 (11.4) 27 (11.7) 

 Black/ African/ Caribbean 1 (0.9) 3 (2.6) 4 (1.7) 

 Other  2 (1.7) 1 (0.9) 3 (1.3) 

 Missing, n 1 1 2 

Years in role, median (IQR) 3 (2-9) 5 (1-10) 4 (1-10) 

 Missing, n 2 1 3 

Years qualified, median (IQR) 10 (4-17) 12 (3-19) 10 (4-18) 

 Missing, n 4 4 8 

Job role     

 GP partner 47 (40.2) 49 (43.0) 96 (41.6) 

 Salaried GP 15 (12.8) 18 (15.8) 33 (14.3) 

 GP trainee/ 

retainer/registrar 

9 (7.7) 6 (5.3) 15 (6.5) 

 Nurse practitioner/Nurse 14 (12.0) 11 (9.6) 25 (10.8) 

 Physiotherapist 21 (18.0) 16 (14.0) 37 (16.0) 

 First Contact Practitioner 2 (1.7) 2 (1.8) 4 (1.7) 

 Paramedic 4 (3.4) 6 (5.3) 10 (4.3) 

 Pharmacist 2 (1.7) 2 (1.8) 4 (1.7) 

 Physician associate 1 (0.9) 3 (2.6) 4 (1.7) 

 Other 2 (1.7) 1 (0.9) 3 (1.3) 

 Missing, n 1 1 2 

IMD Index of Multiple Deprivation; IQR interquartile range (quartile 1, quartile 3); SD standard 

deviation 

 

In the MSK pain group, there were more patients in the control arm than the intervention arm, but 

patient-level covariates were well balanced (Table 2). In the All-comers group, there were more 

patients in the intervention arm than the control arm, but covariates were well balanced 

(Supplementary Table 1). 

 

Table 2. Baseline Characteristics of Patients in the Musculoskeletal Pain Group 

 Usual care 

n(%) 

Intervention 

n(%) 

Overall 

n(%) 
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Participants, n 439 367 806 

Age    

 Median (IQR) 62 (53-70) 61 (51-70) 62 (52-70) 

 Mean (SD) 60.1 (13.9) 59.1 (14.5) 59.7 (14.2) 

 Range 18-89 21-92 18-92 

Gender    

 Male 125 (28.5) 104 (28.3) 229 (28.4) 

 Female 313 (71.3) 261 (71.1) 574 (71.2) 

 Prefer not to say 0 (0.0) 1 (0.3) 1 (0.1) 

 Other 1 (0.2) 1 (0.3) 2 (0.2) 

Ethnicity    

 White 427 (97.3) 339 (92.4) 766 (95.0) 

 Mixed / Multiple ethnic groups 4 (0.9) 7 (1.9) 11 (1.4) 

 Asian / Asian British 5 (1.1) 5 (1.4) 10 (1.2) 

 Black/ African / Caribbean / Black 

 British 

1 (0.2) 9 (2.5) 10 (1.2) 

 Other Ethnic Group 2 (0.5) 7 (1.9) 9 (1.1) 

Educational level    

 No formal educational 

qualifications 

37 (8.4) 49 (13.4) 86 (10.7) 

 GCSEs /O-levels or similar 143 (32.6) 122 (33.2) 265 (32.9) 

 A-levels or similar or ONC / OND 68 (15.5) 52 (14.2) 120 (14.9) 

 HNC / HND Degree 29 (6.6) 23 (6.3) 52 (6.5) 

 Degree 86 (19.6) 66 (18.0) 152 (18.9) 

 Higher degree 24 (5.5) 17 (4.6) 41 (5.1) 

 Postgraduate degree 40 (9.1) 22 (6.0) 62 (7.7) 

 Other 12 (2.7) 16 (4.4) 28 (3.5) 

Employment status    

 Employed full-time 107 (24.4) 90 (24.6) 197 (24.5) 

 Employed part-time 72 (16.4) 52 (14.2) 124 (15.4) 

 Retired 190 (43.3) 138 (37.7) 328 (40.7) 

 Unemployed 7 (1.6) 14 (3.8) 21 (2.6) 

 Doing unpaid work (eg 

volunteering) 

3 (0.7) 9 (2.5) 12 (1.5) 

 Unable to work 34 (7.7) 38 (10.4) 72 (8.9) 

 Other 26 (5.9) 25 (6.8) 51 (6.3) 

 Missing 0 1 1 

Index multiple deprivation, median (IQR) 7 (5-9) 6 (4-8) 7 (4-9) 

Pain intensity last week (BPI), mean (SD) 6.3 (1.5) 6.3 (1.6) 6.3 (1.6) 

Pain intensity subscale (BPI), mean (SD) 6.0 (1.6) 6.0 (1.7) 6.0 (1.6) 

Symptom severity (PGIS), mean (SD) 4.4 (1.1) 4.5 (1.1) 4.4 (1.1) 

Self-reported main site of musculoskeletal 

pain* 

   

 Neck pain 19 (4.3) 7 (1.9) 26 (3.2) 

 Back pain 27 (6.2) 37 (10.1) 64 (8.0)  

 Low back pain 45 (10.3) 37 (10.1) 82 (10.2)  

 Muscular chest pain 3 (0.7) 2 (0.6) 5 (0.6)  

 Flank/axilla pain 3 (0.7) 1 (0.3) 4 (0.5)  
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BPI – Brief Pain Inventory scale 0 (no pain) to 10 (most pain); PGIS - Patient Global Impression of Severity scale 

1 (none) to 7 (extremely severe); IQR interquartile range (quartile 1, quartile 3); SD standard deviation. 

*Options based on ICPC-2. 

 

Primary and Secondary Outcomes 

Patient outcomes:  Musculoskeletal pain group 

In the MSK pain group, follow up rates (i.e., at least one post-baseline follow-up completed) for the 

dual primary outcomes exceeded 80% (pain: 318/367 (86.6%) in intervention arm and 388/439 

(88.4%) in usual care; enablement: 309/367 (84.2%) in the intervention arm and 380/439 (86.6%) in 

usual care). There was no evidence of any difference between intervention and usual care for pain 

intensity (adjusted mean difference 0.06, 97.5% CI -0.19 to 0.31; ICC 0.034) or patient enablement 

(adjusted mean difference 0.17, 97.5% CI -0.05 to 0.40, ICC 0.027). Due to the imbalance in numbers 

of patients across randomised arms, a post-hoc analysis adjusting for age, gender, ethnicity, 

education, employment, IMD, appointment type was undertaken, but did not change the inferences 

(adjusted mean difference for pain intensity 0.0005, 97.5% CI -0.25 to 0.25, and enablement 0.18, 

97.5% CI -0.03 to 0.40). There were also no statistically significant differences between the 

intervention and usual care arms for BPI mean pain, BPI interference, Patient Global Impression of 

Severity, Patient Global Impression of Change, patient satisfaction or the patient-reported process 

 Jaw pain 1 (0.2) 0 (0.0) 1 (0.1)  

 Shoulder pain 50 (11.4) 36 (9.9) 86 (10.7)  

 Arm pain 6 (1.4) 10 (2.7) 16 (2.0)  

 Elbow pain 6 (1.4) 10 (2.7) 16 (2.0)  

 Wrist pain 14 (3.2) 13 (3.6) 27 (3.4)  

 Hand/finger pain 20 (4.6) 15 (4.1) 35 (4.4)  

 Hip pain 43 (9.8) 41 (11.2) 84 (10.5)  

 Leg/thigh pain 21 (4.8) 20 (5.5) 41 (5.1)  

 Knee pain 89 (20.3) 69 (18.9) 158 (19.7)  

 Ankle pain 17 (3.9) 8 (2.2) 25 (3.1) 

 Foot/toe pain 25 (5.7) 15 (4.1) 40 (5.0)  

 Musculoskeletal pain 44 (10.1) 37 (10.1) 81 (10.1)  

 Other muscle/bone 5 (1.1) 7 (1.9) 12 (1.5)  

Appointment modality    

 In person 361 (82.2) 311 (84.7) 672 (83.4) 

 Telephone 78 (17.8) 56 (15.3) 134 (16.6) 
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measures (Table 3). Use of pain medications was broadly comparable between the intervention and 

usual care arms (Supplementary Table 2). 

 

Table 3.  Musculoskeletal group primary and secondary outcomes by intervention allocation 

 Usual care N=439 Intervention N=367 Adjusted* mean difference  

 n1 Mean (SD) n1 Mean (SD) (95% CI2) 

Primary Outcomes      

Pain intensity past week 

(BPI) 

     

 7 days  333 5.6 (1.8) 268 5.4 (1.8)  

 1 month  323 4.8 (2.1) 237 4.9 (2.4)  

 3 months  304 4.6 (2.3) 227 4.7 (2.4)  

 6 months  282 4.4 (2.3) 228 4.6 (2.4)  

 Repeated measures 388  318  0.06 97.5% CI (-0.19, 0.31) 

Patient enablement (PEI)      

 7 days  286 4.6 (1.3) 237 4.8 (1.2)  

 1 month    290 4.4 (1.3) 214 4.7 (1.3)  

 3 months  282 4.6 (1.4) 210 4.6 (1.4)  

 6 months   264 4.5 (1.4) 218 4.7 (1.3)  

 Repeated measures 380  309  0.17 97.5% CI (-0.05, 0.40) 

Secondary Outcomes      

Pain intensity scale (BPI)      

 7 days 337 5.3 (1.8) 270 5.2 (1.8)  

 1 month 323 4.7 (2.1) 240 4.7 (2.4)  

 3 months 304 4.5 (2.2) 227 4.6 (2.4)  

 6 months 283 4.2 (2.3) 229 4.4 (2.4)  

 Repeated measures  388  318  0.03 (-0.25, 0.31) 

Symptom severity (PGIS)      

 7 days 332 4.1 (1.2) 267 4.0 (1.2)  

 1 month 321 3.9 (1.3) 236 3.8 (1.4)  

 3 months 300 3.7 (1.4) 220 3.7 (1.5)  

 6 months 279 3.6 (1.4) 227 3.7 (1.5)  

 Repeated measures  386  314  -0.005 (-0.17, 0.16) 

Symptom change (PGIC)      

 7 days 323 3.8 (0.9) 260 3.7 (0.9)  

 1 month 306 3.7 (1.1) 224 3.6 (1.3)  

 3 months 299 3.6 (1.4) 220 3.5 (1.4)  

 6 months 268 3.7 (1.5) 220 3.7 (1.5)  

 Repeated measures 382  314  -0.11 (-0.26, 0.04) 

Pain interference (BPI)      

 1 month 323 4.9 (2.7) 237 4.9 (2.9)  

 6 months 276 4.6 (2.8) 222 4.5 (2.9)  

 Repeated measures 349  275  -0.15 (-0.56, 0.25) 

Patient satisfaction (MISS 

UK) 

331 5.0 (0.9) 261 5.0 (0.9) 0.004 (-0.20, 0.21) 

 Distress relief 332 4.4 (1.1) 262 4.5 (1.1) 0.03 (-0.16, 0.22) 

 Communication comfort 332 5.4 (1.0) 264 5.4 (1.1) -0.02 (-0.20, 0.17) 
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 Usual care N=439 Intervention N=367 Adjusted* mean difference  

 n1 Mean (SD) n1 Mean (SD) (95% CI2) 

 Rapport 332 5.3 (1.1) 265 5.3 (1.1) 0.02 (-0.24, 0.28) 

 Compliance intent 331 4.9 (1.0) 263 4.9 (1.0) 0.02 (-0.15, 0.19) 

Process Measures      

Perceptions of empathy 

(CARE) 

326 39.6 (10.7) 261 39.2 (10.9) -0.49 (-2.82, 1.84) 

Perceptions of practitioner 

optimism 

243 5.2 (1.0) 193 5.2 (1.1) 0.04 (-0.17, 0.25) 

Treatment expectation (TEX-

Q) 

238 6.6 (1.8) 192 6.8 (1.6) 0.17 (-0.15, 0.49) 

 Treatment benefit 240 6.0 (2.6) 194 6.3 (2.2) 0.27 (-0.19, 0.37) 

 Positive impact 242 5.8 (2.9) 193 6.2 (2.5) 0.39 (-0.12, 0.90) 

 Adverse events 240 7.6 (2.1) 193 7.4 (2.2) -0.14 (-0.57, 0.28) 

 Negative impact 240 7.5 (2.5) 193 7.8 (2.3) 0.20 (-0.32, 0.73) 

 Process 242 6.3 (2.5) 192 6.5 (2.3) 0.16 (-0.30, 0.62) 

 Behaviour centre 241 6.8 (2.8) 192 7.0 (2.4) 0.18 (-0.31, 0.67) 

Patient doctor depth of 

relationship 

313 14.9 (9.0) 248 16.6 (9.0) 1.11 (-1.31, 3.54) 

Anxiety (HADS-A) 322 7.2 (4.7) 256 7.7 (5.0) 0.45 (-0.35, 1.26) 

Depression (HADS-D) 323 6.3 (4.4) 254 6.4 (4.7) 0.04 (-0.78, 0.86) 
*Adjusted for baseline pain and stratification factors (practice size and practice deprivation score) 
1 

n valid data for given measure at given timepoint; n in repeated measures analyses includes all participants 

with data at one or more follow-up timepoint. 
2 

97.5% CI for primary outcomes; 95% CI for secondary outcomes and process measures. 

Patient global impression (PGI) of symptom severity is scored from 1 (none) to 7 (extremely severe) 

PGI of symptom change is scored from 1 (very much improved) to 7 (very much worse) 

Pain interference ranges from 0 to 10, with higher scores indicating greater interference 

Patient satisfaction (MISS) ranges from 1 to 7, with higher scores indicating greater satisfaction 

Perceptions of practitioner empathy (CARE) ranges from 10 to 50 with higher scores indicating greater 

perceived empathy 

Perceptions of practitioner optimism ranges 1 (extremely pessimistic) to 7 (extremely optimistic)  

Treatment expectations (TEX-Q) ranges from 0 to 10, with higher values indicating more positive treatment 

expectations 

Patient doctor depth of relationship ranges from 0 (no relationship) to 32 (very strong relationship) 

HADS Anxiety and depression subscales range from 0 to 21, with the following interpretation: 0-7 (Normal), 8-

10 (Mild), 11-15 (Moderate), 16-21 (Severe) 

 

 

Patient outcomes:  All-comers group 

In the All-comers group, there was no evidence of any difference in patient enablement between 

intervention and usual care arms (adjusted mean difference -0.12, 95% CI -0.32 to 0.07). A post-hoc 

analysis adjusting for age, gender, ethnicity, education, employment, IMD, appointment type did not 

change the inferences (adjusted mean difference PEI -0.04, 95% CI -0.35 to 0.26). There were also no 

statistically significant differences between the intervention and usual care arms for Patient Global 
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Impression of Severity, Patient Global Impression of Change, patient satisfaction or the patient-

reported process measures (Supplementary Table 3). 

 

Practitioner-reported outcomes 

Practitioners in the intervention arm had higher self-efficacy for communicating clinical empathy and 

realistic optimism than practitioners in the control arm, at both 8- and 34-weeks post-randomization 

(Table 4).   

 

Table 4. Practitioner reported self-efficacy and attitudes related to clinical empathy and realistic 

optimism 

 Usual care (N=118) Intervention (N=115) Adjusted* mean 

difference (95% CI) 

 n
1
 Mean (SD) n

1
 Mean (SD)  

Self-efficacy for clinical empathy    

8 weeks 84 6.89 (1.50) 74 7.76 (1.13) 0.78 (0.45, 1.10) 

34 weeks 90 6.95 (1.43) 84 7.74 (0.97) 0.63 (0.32, 0.93) 

Self-efficacy for realistic optimism    

8 weeks 81 6.77 (1.61) 74 7.84 (1.15) 0.98 (0.59, 1.37) 

34 weeks 90 6.97 (1.39) 83 7.82 (1.11) 0.75 (0.39, 1.10) 

Self-efficacy for clinical empathy and realistic optimism on scales of 0 (cannot do at all) to 10 (highly certain can 

do).  *adjusted for baseline clinical empathy/realistic optimism, practice size and practice deprivation.  
1 

A small 

number of participants responded to the questionnaire but did not complete the self-efficacy questions 

 

 

Subgroup Analyses 

In terms of the preplanned subgroup analyses in the MSK pain group, females had less improvement 

in BPI average pain scores than males, interaction term 0.48, 97.5% CI (0.03, 0.94); and middle aged 

and older age groups (45-65 and 65+) had a greater improvement in BPI average pain scores than the 

younger age group (<45 years), adjusted interaction term -0.72 (-1.34, -0.11) (Supplementary Table 

4). There were no other statistically significant differences in the subgroups for pain or for 

enablement (Supplementary Table 5). 
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Harms 

All serious adverse events were deemed unrelated to the intervention. There was no evidence of any 

difference in the proportion of those experiencing a serious adverse event: 3.3% intervention vs 3.4% 

usual care (odds ratio 0.93 95% CI (0.43, 2.03)) for the MSK participants, and 3.5% intervention vs 

4.2% usual care (OR 0.84 95% CI (0.42, 1.68)) for the All-comer participants (Supplementary Table 6).   

 

Health Economic Analyses 

Mean practitioner time spent on the EMPathicO e-learning package was 81 minutes. The cost per 

patient was low (£0.42).  

 

In the MSK group, based on complete case data, mean primary care costs were similar between 

arms, but mean secondary care costs were somewhat larger in the usual care arm (Table 5). Adjusted 

total health care costs were lower in the intervention arm, but confidence intervals were wide, 

indicating no strong evidence of a difference (adjusted incremental difference -£104; 95% CI -£393 to 

£186). Adjusted QALYS were higher in the intervention arm, but confidence intervals crossed zero 

indicating no definitive evidence of a difference (adjusted incremental difference 0.012; 95% CI -

0.002 to 0.025). From an NHS perspective, the INMB at a willingness-to-pay threshold of £20,000 was 

£423 (95% CI -£9 to £854), with a 97% probability of being cost effective. Uncertainty is presented in 

the CEAC (Figure 3). Mean resource use and costs are presented in Supplementary Table 7 and health 

economic outcomes are presented in Supplementary Table 8.  Mean societal costs were similar 

between arms (Supplementary Table 9). 

 

Table 5. Incremental costs, QALYs and net benefit from an NHS perspective, by intervention allocation 

for musculoskeletal pain group 

    Intervention Usual care 
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  n Mean (SD/SE) n Mean (SD/SE) 

EMPathicO cost 367 0.42 (0) 

Primary care cost (£) 185 280 (272) 240 270 (222) 

Secondary care cost (£) 184 670 (846) 238 858 (1249) 

Prescribed medication cost (£) 184 149 (351) 241 148 (404) 

Adjusted health care cost (£)* 367 1329 (103) 439 1433 (107) 

Adjusted difference in health care cost (£)* -104 (-393 to 186)   

EQ-5D-5L 

Baseline 367 0.493 (0.266) 439 0.502 (0.256) 

1 month 236 0.564 (0.284) 320 0.538 (0.269) 

6 months 226 0.564 (0.291) 279 0.578 (0.268) 

Adjusted QALYs 367 0.278 (0.005) 439 0.267 (0.005) 

Adjusted difference in QALYs* 0.012 (-0.002 to 0.025) 

INMB at £20,000 per QALY (95% CI) (£)* 423 (-9 to 854) P = 0.06 

INMB at £30,000 per QALY (95% CI) (£)* 538 (-7 to 1083) P = 0.05 

Standard deviation (SD) presented for complete case data. Standard error (SE) presented for 

imputed data. INMB: incremental net monetary benefit 

*Generalised linear models after multiple imputation, adjusted for baseline EQ-5D-5L 

(QALY/iNMB only), baseline BPI (MSK group only), practice deprivation (high/low), practice 

size (large/small) 

 

Cost effectiveness results were consistent from a societal perspective and in sensitivity analysis 

including only complete cases (Table 6). In a post-hoc sensitivity analysis including primary care costs 

only, results were marginally lower with a 95% probability of cost effectiveness at £20,000 per QALY. 

Adjusted mean years of full capability equivalent were higher in the intervention group, but 

confidence intervals spanned zero (0.003; 95% CI -0.011 to 0.017) (Supplementary Table 10). In the 

cost-effectiveness analysis, the intervention dominated usual care (i.e. lower costs and higher years 

of full capability equivalent). All outcomes and costs are tabulated in a cost-consequences table 

(Supplementary Table 11). 
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Table 6 Secondary and sensitivity economic analyses, by intervention allocation for musculoskeletal pain group 

  

Intervention (n=367) Usual care (n=439) 
Adjusted difference  

(95% CI) 

iNMB (95% CI) (£) 

n Adjusted mean (SE) n 
Adjusted mean 

(SE) 

£20,000 per 

QALY 

30,000 per 

QALY 

Secondary analysis: Societal (NHS, personal expenses and productivity) perspective 

Societal cost (£) 367 2352 (255) 439 2519 (228) -167 (-813 to 480) 435 555 

QALYs 367 0.278 (0.005) 439 0.266 (0.005) 0.012 (-0.002 to 0.026) (-247 to 1117) (-202 to 1313) 

Sensitivity analysis: NHS perspective including complete case data only 

Health care cost (£) 179 1155 (105) 233 1229 (104) -75 (-434 to 185) 431 521 

QALYs 186 0.289 (0.005) 254 0.278 (0.006) 0.011 (-0.004 to 0.026) (-65 to 958) (-140 to 1196) 

Sensitivity analysis (post-hoc): NHS primary care perspective 

Primary care cost (£) 367 472 (37) 439 446 (30) 25 (-69 to 120) 380 488 

QALYs 367 0.278 (0.005) 439 0.267 (0.005) 0.011 (-0.002 to 0.024) (48 to 711) (36 to 939) 

Standard deviation (SD) presented for complete case data. Standard error (SE) presented for imputed data. iNMB: incremental net monetary 

benefit 

Generalised linear models after multiple imputation, adjusted for baseline EQ-5D-5L (QALY/iNMB only), baseline BPI (MSK group only), practice 

deprivation (high/low), practice size (large/small) 
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For the All-comers group, adjusted mean costs and QALYs were similar between arms 

(Supplementary Table 12). Mean resource use and costs are presented in Supplementary Table 13.  

From an NHS perspective, the INMB at a willingness-to-pay threshold of £20,000 was positive but 

small and not statistically significant (£134; 95% CI -£298 to £565), with a 73% probability of being 

cost effective. While adjusted mean costs were lower in the intervention group from an NHS 

perspective, from a societal perspective mean costs were higher, but confidence intervals indicated 

no evidence of a difference (£262; 95% CI -£296 to £820) (Supplementary Table 14). From a societal 

perspective, the INMB at £20,000 was lower at £87, with a lower probability that the intervention is 

cost effective (37%). Uncertainty is further presented in sensitivity analyses and a CEAC 

(Supplementary Figure 1). In the cost-effectiveness analysis, the intervention was less costly but 

resulted in fewer years of full capability equivalent; however, neither were statistically equivalent 

(Supplementary Table 10). 

 

DISCUSSION 

This large, robust cluster-randomised trial found that a rigorously developed brief e-learning package 

on clinical empathy and realistic optimism for primary care practitioners produced a sustained 

increase in practitioner confidence to communicate clinical empathy and realistic optimism.  We 

found no effect on patient-reported pain, enablement, satisfaction, perceptions of practitioner 

empathy and optimism, or other secondary outcomes. We also found no evidence of harm 

associated with the intervention. The novel economic evaluation of empathy training found that 

EMPathicO is a low-cost e-learning package to implement and has a high probability of being cost 

effective for patients with MSK pain. Cost effectiveness for other patients was less certain. 
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A key strength of this trial was the successful recruitment of a large sample of general practices (53), 

primary care practitioners from multiple professions (233), and patients (1682) from across England 

and Wales. Our sample was less ethnically diverse than the general population as indicated by the 

2021 census: 5% of patient participants were from non-White ethnic minorities, compared to 18% of 

the general population and 10% of over 50s.
77

 This was despite seeking practices that serve more 

diverse populations, recruiting 20% of practitioners from non-White ethnic minorities, preparing 

materials in multiple languages, offering interpreters, and working with a diverse group of PPI 

advisors. Blinding was maintained well, which can be challenging in trials of communication 

interventions: patients were not told (until after the trial) that the trial involved some practitioners 

undertaking training in communication skills, practitioners were not told which patients were 

participating in the trial, and in addition to the statisticians and lead researchers, all researchers 

involved in collecting patient reported outcomes were blinded to allocation. The economic 

evaluation provides new and comprehensive evidence for policy makers about the relative costs and 

benefits of EMPathicO. Cost-effectiveness results were consistent with primary analyses in a post-

hoc sensitivity analysis exploring the impact of excluding secondary care costs, which was conducted 

due to high-cost outliers for secondary care, and a potential lag for secondary care referrals that 

result from primary care contacts during the follow-up period. However, the economic evaluation 

relied on self-report resource-use data, for which there was a large proportion of missing data. 

Evidence of differences in costs and outcomes was not observed. 

 

In contrast to many other trials of empathy and similar communication training,3 29 we measured 

health outcomes (as well as patient satisfaction), practitioner self-efficacy, and patient-reported 

(rather than practitioner-reported) perceptions of clinical empathy. Other studies have similarly 

reported that practitioners find empathy training helpful but ours is the first to measure practitioner 

self-efficacy, an established determinant of behaviour change.6 29 78 The EMPathicO e-learning 
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package incorporated content from a previous training called KEPe-WARM, which had significant 

effects on patient satisfaction.
32 79

 KEPe-WARM required practitioners to film and reflect on 

recordings of their consultations and was delivered face-to-face.
79

 In our feasibility study mandatory 

recording of consultations deterred trial participation and training uptake, hence we removed this 

requirement and only 3 practitioners chose to record their consultations in this trial.
42

 However, 

reflecting on recorded consultations may enhance behaviour change more than a brief, self-directed 

e-learning package. In-person delivery might be more effective than e-learning, but this is not 

observed in medical students learning communication skills80 and our practitioners found e-learning 

more feasible than in-person learning in the current pressurised primary care clinical context.32 

 

The results indicate that the e-learning package confers sustained benefits to practitioners and is 

probably cost effective. Five possible explanations for the lack of effect on patient-reported 

outcomes warrant consideration. One, perhaps practitioners did not adopt EMPathicO techniques 

effectively. However, this is inconsistent with our data showing practitioners valued EMPathicO and 

described using their newly enhanced communication skills in consultations.
62

 Two, on average 38% 

of eligible practitioners in each practice took part, so effects may have been diluted as intervention 

arm patients consulted non-participating practitioners during follow-up. However, if that were the 

case we might expect differences between intervention and control at <7 day follow-up but not 

subsequently, whereas differences between intervention and control arms were broadly consistent 

over time. Three, there might have been ceiling effects on patient-perceived clinical empathy and 

realistic optimism, with high scores in both intervention and control arms. Average CARE22 scores 

ranged from 39.2 (intervention, MSK pain) to 42.5 (usual care, All-comers) out of a possible 

maximum of 50, which is broadly similar to the pooled mean CARE score of 40.5 (95% CI 39.2, 41.7) 

in a systematic review of 64 observational studies published up to 2016.21 While this comparison 

suggests ceiling effects were unlikely, they remain possible given the rapid changes in primary care 

 . CC-BY-NC 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted April 10, 2025. ; https://doi.org/10.1101/2025.04.09.25325512doi: medRxiv preprint 

https://doi.org/10.1101/2025.04.09.25325512
http://creativecommons.org/licenses/by-nc/4.0/


32 

since COVID-19 and the lack of more recent large-scale comparative data; practitioners who chose to 

take part in our trial may have already had better communication skills than those who chose not to. 

Four, the multifactorial nature of pain and enablement in primary care patients might have limited 

any effects of practitioner expressions of empathy and realistic optimism. Much (but not all) of the 

evidence for larger analgesic effects of positive messages derives from laboratory-based studies of 

induced pain or studies of acute pain.
24 81

 Primary care patients including those recruited into this 

large trial in NHS general practices may have symptoms that are less amenable to subtle changes in 

clinical empathy and realistic optimism within a single 10 minute consultation82 and often in the 

context of comorbidities.83 Five, our qualitative analysis suggests another, intriguing, explanation – 

that any immediate effects of patients’ positive experiences within consultations may have been 

diminished and rapidly truncated by the comparative lack of system level empathy experienced by 

patients when negotiating access to primary care appointments and subsequent referrals.63 84   

 

Disseminating EMPathicO to primary care practitioners would be safe and economically viable and 

would enhance practitioner self-efficacy over at least 6 months. With widespread dissemination to 

trainees as well as qualified practitioners, EMPathicO could reach those with more scope to enhance 

their communication skills compared to the practitioners choosing to take part in this research trial. 

Given the current workforce crisis85 and the complexity of emerging links between empathy and 

practitioner burnout,8 future evaluations of empathy training should assess not only practitioner self-

efficacy but also practitioner burnout and wellbeing. Further research could compare the 

acceptability and effects of the e-learning package with and without requiring practitioners to film 

their consultations. Research to develop and evaluate ways of enhancing the empathy of primary 

healthcare systems is also warranted.86 87   
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ADDITIONAL INFORMATION 

Registration 

ISRCTN18010240 registered prospectively (before first patient enrolled) on 15 September 2022. 

Protocol 

A paper presenting the trial protocol has been published;37 the full protocol and the statistical 

analysis plan are available in supplementary materials. 

Ethics Approval 

Ethics approval was obtained from the South Central - Hampshire B Research Ethics Committee (ref: 

22/SC/0145) and all participants gave informed consent before taking part. 
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Incorrect index 

consultation mode (n=15)
Under 18 (n=7)

No pain score (n=2)

Excluded (n=188):
Over quota (n=104)
Already participating 

(n=60)
Incorrect index 

consultation mode (n=13)
Under 18 (n=6)

Technical error (n=4) 
No pain score (n=1)

Musculoskeletal pain (n=469) All‐comers (n=416) Musculoskeletal pain (n=388) All‐comers (n=530)

Excluded (n=30):
No contact details (n=21)
Already taken part (n=9)

Excluded (n=30):
No contact details (n= 24)
Already taken part (n= 5)
Under 18 (n=1)

Excluded (n=21):
No contact details (n=15)
Already taken part (n=6)

Excluded (n=40):
No contact details (n= 27)
Already taken part (n= 6)
Under 18 (n=4)
Cancelled appointment 
(n=2)
Technical error (n=1)

MSK pain (n=439) All‐comers (n=386) MSK pain (n=367) All‐comers (n=490)Baseline

7 days

1 month

3 months

6 months

Analysed primary 
outcome

BPI pain  PEI 
n=268  n=237

PEI 
n=299

BPI pain  PEI 
n=333 n=286

PEI 
n=234

BPI pain  PEI 
n=237 n=214

PEI 
n=297

BPI pain  PEI 
n=323 n=290

PEI 
n=233

BPI pain  PEI 
n=304  n=282

PEI 
n=221

BPI pain  PEI 
n=227 n=210

PEI 
n=280

BPI pain  PEI 
n=282 n=264

PEI 
n=205

BPI pain  PEI 
n=228 n=218

PEI 
n=279

BPI pain  PEI 
n=318 n=309
86.6% 84.2%

PEI 
n=397
81.0%

BPI pain  PEI 
n=388 n=380
88.4% 86.6%

PEI 
n=316
81.9%

*3/28 usual care practices did not return invitation logs. MSK ‐ musculoskeletal; BPI ‐ Brief Pain Inventory; PEI – Patient Enablement Index.  Follow‐up 
questionnaires: 16/857 withdrew from intervention arm over 6 months, 11/825 withdrew from usual care arm, the remaining did not respond.
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