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Introduction 

• 2 million living with LC in the UK

• >750,00 have persistent LC for > 2 years

• NHS England funds 90 specialist LC 

services (£90M/ year)

• UoLeeds-ELAROS developed DPROM
– Platform used by >40 services in England

– Platform used in NIHR study LOCOMOTION 

– C19-YRSm

• Psychometric evaluation C19-YRSm 

 

    
  



Methods - DPROM platform – patient app



Digital PROMs platform – clinician web portal



What is and what makes a “good” PROM? 

• Any report coming directly from patients / people living…about 

their health, symptoms, quality of life...

• PROMs: Three key pillars of evidence

• Validity
– Content

– Known-groups

– Convergent / Divergent

• Reliability
– Test/retest

– Internal reliability

• Responsiveness to change    



What makes a “good” PROM? 
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What makes a “good” PROM? 

Mild symptoms

Moderate symptoms

Severe symptoms



C19-YRS

• Short PROM
• Specific to Long COVID

• Severity of 10 main symptoms (each scored 0-3)
• Severity of 5 functional disabilities (scored 0-3)
• Presence of 25 other symptoms (yes/no)

• Overall health (0-10)



C19-YRSm: Psychometric evaluation

• Validity 

– Content  

– Known-groups: Other Symptom (severity, tertiles); Hospitalisation (ICU)

– Convergent / Divergent: C19-YRSm subscales + FACIT-Fatigue

• Reliability
– Test/retest: 30 days (+ 10 days) no changes in Overall Health (>0.7)

– Internal reliability: Cronbach’s alpha >0.8

• Responsiveness to change
– Follow-up responses at 30 days (+ 10 days)

• Minimal clinically important difference    

Sivan M et al. J Rehabil Med. 2020 Aug 24;52(8):jrm00089. doi: 10.2340/16501977-2727. PMID: 32830284.



C19-YRSm: Results

• Respondents: 1314, 882 (67%) female, aged ~48 years

• Validity 

– Content

– Known-groups: Other Symptom (severity, tertiles); Hospitalisation (ICU) 

– Convergent / Discriminant: C19-YRSm subscales + FACIT-Fatigue

• Reliability
– Test/retest: 70 patients, Symptom Severity 0.8, FD 0.78

– Internal reliability: Cronbach’s alpha >0.8

• Responsiveness to change
– Follow-up responses at 30 days (+ 10 days)

• Minimal clinically important difference    





C19-YRSm: Known groups validity



C19-YRSm: Convergent/divergent validity 



C19-YRSm: Results

• Respondents: 1314, 882 (67%) female, aged ~48 years

• Validity 

– Content

– Known-groups: Other Symptom (severity, tertiles); Hospitalisation (ICU) 

– Convergent / Discriminant: C19-YRSm subscales + FACIT-Fatigue

• Reliability
– Test/retest: 70 patients

– Internal reliability: 

• Responsiveness to change
– Follow-up responses at 30 days (+ 10 days): 70 patients

• Minimal clinically important difference    









What makes a “good” PROM? 

•     

Subscale (scale range) / 
Change from 1st assessment

Mean (SD) Median Min, Max ICC TRR ES MID MCID

(SEM)

MCID

(RIC)
Symptom Severity (0-30) 2.0 (4.0) 2 (0 to 3) (-19.0, 23.0) 0.68 0.86 0.50 2 4 6
Functional Disability (0-15) 0.8 (2.4) 1 (-1 to 2) (-5.0, 10.0) 0.76 0.78 0.33 2 4 5
Overall Health (0-10) 0.3 (1.67) 0.4 (-1 to 1) (-7.0, 7.0) 0.58 - 0.22 1 - -

*SD, standard deviation; min, minimum; max, maximum; ICC, intraclass correlation; TRR, test-retest 
reliability; ES, effect size; MID, minimally important difference; MCID, minimal clinically important 
difference; SEM, standard error of measurement; RIC, reliable change index



C19-YRSm: Results

• Respondents: 1314, 882 (67%) female, aged ~48 years

• Validity 

– Content

– Known-groups: Other Symptom (severity, tertiles); Hospitalisation (ICU) 

– Convergent / Discriminant: C19-YRSm subscales + FACIT-Fatigue

• Reliability
– Test/retest: 70 patients, Symptom Severity 0.8, FD 0.78

– Internal reliability: Cronbach’s alpha >0.8

• Responsiveness to change
– Follow-up responses at 30 days (+ 10 days)

• Minimal clinically important difference    

















Conclusion

• The C19-YRSm is a condition-specific patient-reported outcome measure 
developed for people living with LC

• Psychometric evaluation
• Reliable, 
• Valid, and 
• Responsive patient-reported outcome measure for Long COVID.

     



Thoughts on future research

    



Thank you !  
• Study participants

• Co-authors:

– Dr. Darren C. Greenwood, LIDA, School of Medicine, University of Leeds

– Dr. Mike Horton, Academic Department of Rehabilitation Medicine, University of Leeds 

– Thomas Osborne , Academic Department of Rehabilitation Medicine, University of Leeds

– Madeline Goodwin , Academic Department of Rehabilitation Medicine, University of Leeds

– Román Rocha Lawrence, Elaros 24/7 

– Dr. Paul Williams, Hertfordshire Community NHS Trust, UK

– Prof. Ruairidh Milne, School of Healthcare Enterprise and Innovation, University of 
Southampton, Southampton

– Prof. Manoj Sivan, Academic Department of Rehabilitation Medicine, University of Leeds; 
Covid Rehabilitation Service, Leeds Community Healthcare NHS Trust; National 
Demonstration Centre of Rehabilitation Medicine, Leeds Teaching Hospitals NHS Trust

• medRχiv: https://www.medrxiv.org/content/10.1101/2023.12.22.23300424v2

https://www.medrxiv.org/content/10.1101/2023.12.22.23300424v2
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