
Post-COVID Condition Core Outcome Set study:
Neurological & Mental Health Manifestations

Core Outcome Measures 
in Effectiveness Trials

Daniel MunblitPaula Williamson  Dale NeedhamSarah Gorst

Tim Nicholson Neuropsychiatry Clinical Senior Lecturer, King’s College London, UK
Long COVID clinic, King’s College Hospital, London, UK

Fran Simpson



Other key team members
Athena Akrami

Moscow/Imperial: Nina Seylanova, Callum Parr
Liverpool: Nicola Harman
Magdeberg: Christian Apfelbacher
Dresden: Jochen Schmidt
Sydney: Allison Tong
WHO: Janet Diaz, Nicoline Scheiss, Wouter de Groote, Jacobus Preller, Krutika Kuppalli

Margaret O’Hara



Post-COVID Condition Core Outcome Set study

Aim: develop a Core Outcome Set (COS) to optimise collation and comparison for research & clinical practice globally

2 stages:  1. ‘What’ key outcomes should be measured in all studies
2. ‘How’ to measure these outcomes

Important points about a COS:
• Minimum recommended for all studies; other outcomes often added for specific studies

• Not all outcomes need to be measured at all time points

• Patient and researcher burden is carefully considered in both what & how to measure stages

• Iterative process, especially for new/poorly understood disorder, so are re-evaluated/updated as needed 

• Patients’ & carers’ views key as are those of other stakeholders (e.g. research users and clinical service funders) 



Complexities of outcomes in Long COVID

D’Cruz & Watson et al in preparation

• New disorder(s)

• Many symptoms/domains

…in many combinations

• Marked fluctuations

• Genetic/other variability

• Relationship to other disorders

• Public health emergency….



Europe N.America S.America Asia Africa Australasia

Professionals 186 190 59 68 26 24

Professionals with PCC 125 23 10 9 1 1

PCC (& family/carer) 701 74 8 17 4 4

PC-COS study: ‘What to measure’ 

• Methodology working group identified and selected 24 outcomes for rating in 1st round of 
Delphi study made available in English, Spanish, French, Russia & Chinese languages (on top 
of ‘recovery’ which was considered key outcome from/link with acute COVID COS)

• 1,530 participants from 70 countries: 25 European countries (66% of participants), 19 Asian 
(6%), 12 S.American 12 (5%), 10 African 10 (2%), 3 N.American (19%), 2 Australasian (2%)

• 3 Key stakeholder groups: 1. Professionals (researchers and/or clinicians with PCC expertise)
2. Professionals with PCC
3. People with PCC (and family or carers) 



Outcome ratings

2 new outcomes suggested by participants and added in round 2: Eye & Muscle/Joint symptoms & conditions

Outcomes rated from 0-9 with pre-determined consensus thresholds: 80% or more of participants in each group rating 
the outcome as critical (scoring 7-9)

Those not reaching consensus discussed at independently chaired ‘consensus meeting’: 
12 patients: includes 4 Healthcare professionals with PCCUK (7), Ireland (1), Greece (1) Belgium (1), Spain (1), USA (1)
15 Healthcare Professionals/Researchers: includes 1 Healthcare professional with PCC USA (2), India (2), UK (1), Russia 
(1), Chile (1), Switzerland (1), Belgium (1), Brazil (1), Norway (1), Canada (1), Sweden (1), Nigeria (1), Ghana (1) 



Outcomes included in COS

7

Physiological/clinical      1. Fatigue or Exhaustion 
2. Post-exertion symptoms 
3. Respiratory functioning, symptoms & conditions
4. Cardiovascular functioning, symptoms & conditions 
5. Nervous system functioning, symptoms & conditions
6. Cognitive functioning, symptoms & conditions
7. Mental functioning, symptoms & conditions
8. Pain 

Life impact  9. Physical functioning, symptoms & conditions 
10. Work/occupational changes and study

Recovery 11. Recovery – added a priori (as link to acute COVID COS)
Survival 12. Survival – added at consensus meeting



Outcomes included in COS

8

Physiological/clinical      1. Fatigue or Exhaustion ?
2. Post-exertion symptoms ?
3. Respiratory functioning, symptoms & conditions
4. Cardiovascular functioning, symptoms & conditions ?
5. Nervous system functioning, symptoms & conditions
6. Cognitive functioning, symptoms & conditions
7. Mental functioning, symptoms & conditions
8. Pain ?

Life impact  9. Physical functioning, symptoms & conditions ?
10. Work/occupational changes and study

Recovery 11. Recovery – added a priori (as link to acute COVID COS)
Survival 12. Survival – added at consensus meeting

Neurological &
Mental Health



Neurological & mental health outcomes

Nervous system: dizziness, fainting, headache, tremors/shaking, seizures/fits, tingling feelings, 
decreased sensation, stroke, inability to move part of body, lack of coordination/balance, or 
speech difficulty 

Cognitive: memory, communication, concentration, or understanding instructions

Mental functioning: problems with emotions and mood, including anxiety/worrying, avoidance, 
catastrophizing, panic attacks, depression, suicidal thoughts, or post-traumatic stress disorder



Neurological & mental health contd…
Pain: problems related to uncomfortable feelings in the body that can include sharp or burning pain, dull ache, 
or stinging or throbbing feeling, pain that comes and goes

Cardiovascular: problems affecting heart (e.g. pounding/racing heart) and blood vessels (e.g., veins or 
arteries), lightheadedness/fainting (inc on standing)

Fatigue: feeling exhausted, having too little energy, or needing more rest 

Post exertion symptoms: Worsening of symptoms following physical or mental exertion that can last for 
prolonged duration

Physical functioning: physical abilities, inc muscle strength/weakness, arm/leg shaking or unsteadiness, 
walking, dressing, eating.

Other domains (not in Core Outcome Set): sleep, eye symptoms (esp visual changes/light sensitivity,) 
taste/smell, hearing (including tinnitus)



Next steps

• Complete ‘How to measure’ phase
• Work with researchers and clinicians to 

maximise uptake of Core Outcome Set
• Respond/adapt as we learn more about the 

longer term neurological, cognitive and mental 
health impacts of COVID-19



Neurological & mental health symptoms in Long COVID

Patient-led survey (3762 patients) Very broad range of complex neuropsychiatric symptoms reported:

Davis H et al, 
E Clinical Medicine 

July 2021
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