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Definitions of Long COVID

World Health Organization (2021)

* History of probable or confirmed SARSCoV-2 infection,
usually 3 months from the onset of COVID-19 with
symptoms that last for at least 2 months and cannot be
explained by an alternative diagnosis.

COVID-19
sequelae

COVID-19
complications

= Common symptoms: fatigue, shortness of breath,
cognitive dysfunction with others; generally have an
impact on everyday functioning.

sequelae

= Symptoms may be new onset following initial recovery
from an acute COVID-19 episode or persist from the
initial illness. May also fluctuate or relapse over time.

NASEM (.2024) ] ] o Anne Bhéreur, Rethinking measurement of health outcomes; HQLO;
* Infection-associated chronic condition (IACC) that occurs  2026. https://link.springer.com/article/10.1186/512955-025-02453-

after SARS-CoV-2 infection 0/figures/1

. Pres.eljt for at least 3 months as a continuous, relapsing and Multidimensional
remitting, or progressive; affects =2 1organ systems.....”

« accompanied by more details to describe different aspects

Episodic nature



https://link.springer.com/article/10.1186/s12955-025-02453-0/figures/1
https://link.springer.com/article/10.1186/s12955-025-02453-0/figures/1
https://link.springer.com/article/10.1186/s12955-025-02453-0/figures/1
https://link.springer.com/article/10.1186/s12955-025-02453-0/figures/1
https://link.springer.com/article/10.1186/s12955-025-02453-0/figures/1
https://link.springer.com/article/10.1186/s12955-025-02453-0/figures/1
https://link.springer.com/article/10.1186/s12955-025-02453-0/figures/1

Long COVID in Canada @».MAP]LIC

Long COVID

As of June 2023

19% (3.5 million) 2.1 million

who had COVID-19 experienced still continue to experience of those experienced
symptoms for 3 months or more long-term symptoms symptoms for a year or longer

21.7% 22.3%

experienced limitations in daily activities among those employed missed some work or
that were often or always limited school due to symptoms

(Summer 2024)

100,000 Canadian
adults unable to return to work or school
because of their symptoms

Kuang 2023; Experiences of Canadians with Long-term symptoms following COVID-19
Canadian COVID Antibody and Health Survey (CCAHS)



Symptoms

Pathclogy

« Chest pain » Cardiac impairmeant
« Palpitations  « Myocardial inflasmmation
= PAOTS

Multi-systemic and multi-dimensional

nature reviews microbiology https://doi.org/10.1038/541579-022-00846-2

=+ Abnormal gas
exchange

Review article [®]Check for updates

Long COVID: major findings,
-maemnizen - oo [T1€CHANISMS and recommendations

+ Mausea + \/iral persistence
and viral rasareoir

Hannah E. Davis ®", Lisa McCorkell ® 2, Julia Moore Vogel®* & Eric J. Topol @3

« Cognitive impairment  + Dysautcnomia =

» Fatigue « ME/CFS o
hamoyos™ ettt Over 200 symptoms (health challenges)

= Small fibre neurcpathy

| .F’ | Long COVID: a clinical update

Ny Lancet 2024; 404: 707-24
AN R7 Trisha Greenhalgh, Manoj Sivan, Alice Perlowski, Janko Z Nikolich

» Coagulopathy
= [Deep vein thrombosis Fars
+ Endothelial dysfunction e
+« Microangiopsathy |
= Microclots 1Y
= Pulmonary embolism —
= Stroka

* Heterogeneous, multisystemic, multi-faceted, can change over time.
* Multiple discrete pathophysiological processes with overlapping
= Erectila dysfunction » Reduced

phenotypes
+ |ncreased severity and sperm count

Tttt Davis et al., 2023. Long COVID: major findings, mechanisms and recommendations. Nature

« Irragular manstruation Reviews Microbiology, 21(3), 133-146.




Measurement
and Assessment
Paradigm for
Long COVID

PEM/PESE

Post Exertional Malaise/Post Exertional Symptom Exacerbation
* Not one specific symptom, but describes a physiological response to
triggers that results in a worsening of any/all symptoms

DeMars, Jessica. (April 18, 2024). Identifying Long COVID in clinical practice: would you recognize it if you saw it? Special Grand Rehab Rounds, Toronto.
https://www.youtube.com/watch?v=_LOOOKu4wdo



https://www.youtube.com/watch?v=_LOOOKu4wdo

Episodic Disability Framework

PLOS ONE
4 Uncertainty I
‘ ] RESEARCH ARTICLE
——— o, phisodic disability framework in the context
’ A oy Cogntve symptoms of Long COVID: Findings from a community-
— premmereie®] engaged international qualitative study

Physical symptoms I
E ’ Kelly K. O’Brien»'?***, Darren A. Brown*®, Kiera McDuff', Natalie St. Clair-Sullivan®?,
o) Soo Chan Carusone?, Catherine Thomson?, Lisa McCorkell®, Hannah Wei®,
g Mental and emotional health challenges I Susie Goulding‘°, Margaret O’Hara", Niamh Roche“v“, Ruth Stokes™™,
(] - Mary Kelly*, Angela M. Cheung?'*'5, Kristine M. Erlandson', Richard Harding’,
<) Jaime H.Vera®"", Colm Bergin'®'®, Larry Robinson®™*°, Lisa Avery?*?', Ciaran Bannan'',
Brittany Torres', Imelda O’Donovan™, Nisa Malli®, Patricia Solomon??

Intrinsic Contextual Factors

Alleviates Disability (e.g. living strategies—

pacing)

Exacerbates Disability (e.g. pre-existing health
. condition)

Extrinsic Contextual Factors
Exacerbates Disability (e.g. epistemicinjustice,
gaslighting)

Alleviates Disability (e.g. social support, income
D support, workplace accommodation)

Of4p]0

Time (months; years)

Component C - Triggers: exacerbate dimensions of disability

Role for rehabilitation

E -
@ | Physical Therapy -

UNIVERSITY OF TORONTO https://doi.org/10.1371/journal.pone.0305187



https://doi.org/10.1371/journal.pone.0305187

Measurement
and Assessment
Paradigm for
Long COVID

It is critical to have standardized approaches

for assessing health outcomes in Long COVID

* Important to identify outcome measures that can accurately and
safely capture the diversity of Long COVID symptoms and their
potentially fluctuating nature

¥ Physical Therapy % LONG COVID WEB
@,g%# UNIVERSITY OF TORONTO
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Measurement
and Assessment
Paradigm for
Long COVID

Outcome measures @‘MAPLC

Outcome measures (OMs) describe health outcomes, predict future events, assess
interventions, or evaluate changes in a target population.

PBOMs: Performance-
Based Outcome Measures

PROMs: Patient-Reported
Outcome Measures

PREMs: Patient-Reported Experience
Measures

@ | Physical Therapy ﬁl%:i LERE GBIV

%) UNIVERSITY OF TORONTO S
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Challenges with Outcome Measurement in Long COVID

. . . . . Bhereur et al Hveo.‘!han_deJa'.'!:yofufe(x—mor")es (2026) 248 Health and Quahty of Life
Identifying the population with variable S — Outcomes
terminology, definitions and symptoms;

COMMENT Open Access
Complexity of (often multidimensional) o ®
health constructs to measure given Rethinking measurement of health outcomes ==
numerous health-related consequences in Long COVID: complexities, challenges
associated with Long COVID; and considerations
Identifying the pUrpose Of MEASUIrEMENt . (™ ot nutnon i Loioe o, Mo ot 0 om0
while taking into account the dynamic Simon Décary’®, Daniel Munblit!'?® and Kelly K OBrien™''4's

(episodic) nature of Long COVID;
Explosion of Literature
|dentifying appropriate outcome measures « Vastly different outcomes and measures
and their limitations. * Heterogeneity in outcomes used in research and practice -
difficulty to assess, speak ‘same language’
* Need for harmonization to allow for increased data quality,

& improvement in assessments, enable comparisons, pooling

x

;

& Dhosical Thesssy of datasets across geographical regions.

&
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What do we know about Outcome Measures in Long COVID?

Development of a Core Outcome Set (Munblit et al, 2022)
» Standardized collection of outcomes that should be measured and £ e

reported as a minimum in all trials for a specific clinical area

Children & Panel: COS for adults with post-COVID-19 condition
e Adults You ng Peo P le Physiological or clinical outcomes
— 1 Cardiovascular functioning, symptoms, and conditions
* 12 core outcomes =)y 2 Fatigue or exhaustion
. 3 Pain
[ J
Children 4 Nervous system functioning, symptoms, and conditions
* 7 core outcomes 5 Cognitive functioning, symptoms, and conditions
6 Mental functioning, symptoms, and conditions
7 Respiratory functioning, symptoms, and conditions
g 8 Post-exertion symptoms

* It is important to screen for and identify:

Life impact outcomes

* Exertional desaturation ==l 9 Physical functioning, symptoms, and conditions
e Cardiac impairment w10 Work or occupational and study changes

e Orthostatic intolerance i:ZLV;:val

* Post-exertional symptoms exacerbation (PESE) Gatcomafroniprevions Cos

* Cognitive dysfunction 12 Recovery*

COS=core outcome set. *Outcome was included in a previously published COS for
COVID-19* and, owing to its relevance to post-COVID-19 condition, was automatically
included in this COS.

Munblit D et al. Lancet Respir Med. 2022 Jul;10(7):715-724.
Seylanova et al. Eur Respir J. 2024. 63: 2301761
Gorst et al. Lancet Respir Med. 2023; 11:1101-14 11 mmml- Gastrointestinal functioning symptoms and conditions

World Health Organization — Clinical management of COVID-19 Living Guideline (2023).

=l Neurocoghnitive functioning symptoms and conditions



Core Outcome Measure Set-Long COVID

Core Outcome

» PC-COS

Core Outcome Measurement Instrument

Survival

Time until death

Recovery

Recovery Scale for COVID-19

Respiratory functioning, symptoms & conditions

Fatigue or exhaustion

Modified Medical Research Council (MMRC) Dyspnoea Scale

Fatigue Assessment Scale

Fatigue Severity Scale

Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F)

Post-exertion symptoms

De Paul Symptom Questionnaire

Cardiovascular functioning, symptoms &
conditions

“Circulation subscale” of the Symptom Burden Questionnaire for Long COVID (SBQ-LC)

New York Heart Association (NYHA) Functional Class

Cognitive functioning, symptoms & conditions

Cognitive Failures Questionnaire (CFQ)

Montreal Cognitive Assessment ‘Blind’ version (MoCA-Blind)

Nervous system functioning, symptoms &
conditions

Central Sensitization Inventory (CSl)

Mental functioning, symptoms & conditions

Generalized Anxiety Disorder 7 (GAD-7)

PTSD Checklist for DSM5

Pain

Brief Pain Inventory (BPI)

Physical functioning, symptoms & conditions

“Impact on Daily Life subscale” of the Symptom Burden Questionnaire for Long COVID (SBQ-LC)

Work/occupational changes and study

Work Ability Index (WAI)

Work Productivity and Activity Impairment (WPAI) questionnaire

‘Your day-to-day work/school?’ item from WHO Global COVID-19 Clinical Platform Case Report Form for Post COVID Condition

Gorst, et al. (2023). Core outcome measurement instruments for use in clinical and research settings for adults with post-COVID-19 condition: an international Delphi consensus study. The Lancet Respiratory Medicine, 11(12), 1101-1114.



Core Outcome Measure Set - Long COVID PC—COS

Core Outcome Core Outcome Measurement Instrument

Survival Time until death

Recovery Recovery Scale for COVID-19

Respiratory functioning, symptoms & conditions | Modified Medical Research Council (mMRC) Dyspnoea Scale

Fatigue or exhaustion | Fatigue Assessment Scale

Core Outcome Core Outcome Measurement Instrument

Multiple Domain Eurogol 5-Dimension 5-level (EQ-5D-5L)

Cardiovascular i Medical Outcomes Study Short-Form-36 (SF-36)

conditions WHO Disability Assessment Scale 2.0 - 12 Item (WHODAS 2.0)
Cognitive functiol b/ C Specific COVID-19 Yorkshire Rehabilitation Screening (C19-YRS) Scale
Symptom Burden Questionnaire for Long COVID (SBQ-LC)

Post-exertion syn

Nervous system
conditions

Mental functioning, symptoms & conditions Generalized Anxiety Disorder 7 (GAD-7)

PTSD Checklist for DSM5

Pain Brief Pain Inventory (BPI)

Physical functioning, symptoms & conditions “Impact on Daily Life subscale” of the Symptom Burden Questionnaire for Long COVID (SBQ-LC)

Work/occupational changes and study Work Ability Index (WAI)

Work Productivity and Activity Impairment (WPAI) questionnaire

‘Your day-to-day work/school?’ item from WHO Global COVID-19 Clinical Platform Case Report Form for Post COVID Condition

Gorst, et al. (2023). Core outcome measurement instruments for use in clinical and research settings for adults with post-COVID-19 condition: an international Delphi consensus study. The Lancet Respiratory Medicine, 11(12), 1101-1114.



Measurement
and Assessment
Paradigm for
Long COVID

Aim of MAP LC @’MAPLC

To establish a Framework of Measurement for adults, children and
adolescents, and caregivers for use in Long COVID research and
clinical practice.

Open access Protocol

* Outcome measures BM) Open Establishing a framework of
* Purpose measurement for use in Long COVID

e Construct of interest research and practice: protocol for a

. scoping review involving evidence
* Measurement properties (when known) review and consultation
* Context

* Population (adults, children, caregivers)
* Implementation considerations

Kiera McDuff @ ,' Anne Bhéreur,>® Zeal Kadakia,' Vicente F Corrales-Medina,*
Douglas P Gross © ,5 Tania Janaudis-Ferreira,®” Grace Lam © 3910

= Hiten Naik,""> Theone S E Paterson © ,'*'* Diana C Sanchez-Ramirez
Maxime Sasseville,'®'” Anisha Sekar,'® Sunita Vohra,®'® Mark Bayley,?®?'
Susan Birch,22 Jason W Busse © 2224 Jjll | Cameron @ 252627 Gara Kaup,?®
Angela Cheung,?!?%% Katie Churchill 2! Heather Edgell © *? Susie Goulding,®
Clayon Hamilton,®* Susan Jaglal @ ,"?® Pawan Kumar,®® Adeera Levin,*

Daniel Munblit, 383 Florian Naye © ,** Margaret O’Hara,*' James Plaismond,'®"
To cite: McDuff K, Bhérewr A, Mark Rutledge,?” Jean-Marc Wilfried Supper,'®'” Kieran Quinn @ 294243

Kadakia Z, etal. Establishinga  njaring B Wasilewski @ 252544 Annette Wilkins,*® Kelly K O’Brien @ 26272
framework of measurement for

use in Long COVID research and

% McDuff, et al. (2025). BMJ open, 15(9), e094497. )
3 Physical Therapy t'{%:i LONG COVID WEB
%) UNIVERSITY OF TORONTO g
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Methods: Scoping Review

e

Step 1-

Evidence
Review

\

Consultation
(Phase 1 -
Environment
al Scan)

/ Step 2 - \ 4 N N
Identify Step 3 Step
releva .

ined % g
selcction the data
and grey

\_ literature / \ 2\ )

Step 6 -
Consultation

Phas (- Today’s presentation

Env. - .imenta

l Scan

Measurement
) and Assessment
@ MAP LC Paradigm for
,,,,,, | Long COVID

Today’s
presentation

Step 5 -
Collating,

summarizing
and reporting
the results

Step 6 -
Consultation

Phase 2: Focus
groups

e

Knowledge
Translation

AV

Integrated knowledge translation, including publications (protocol,

commentary), meetings, and presentations.

) D

e

Adapt the Framework of
Measurement for Long
COVID into an online menu
of outcome measures

A

Arksey, H., & O’Malley, L. (2005). Scoping studies: towards a methodological framework. International journal of social research methodology, 8(1), 19-32.

LONG COVID WEB



Measurement
and Assessment
Paradigm for
Long COVID

Methods: Environmental Scan @mﬂ

......

Study design: Web-based survey. Data collection: Web-based self-reported
questionnaire in English using Qualtrics.

Consultants:

« =218 yearsold. Data analysis:

* Residing in Canada or internationally. * Frequencies (%) for categorical & medians

* Experiences using or completing OMs in Long (interquartile ranges) for continuous variables.
COVID. * Descriptive content analysis of open-ended

* Able to read and understand English. responses.

Recruitment strategy:

 Sampling frame of potential consultants.

* Purposive, targeted recruitment (representation of
multiple geographic regions, people living with Long
COVID, clinicians, and researchers).

* Emailinvitation with reminder emails.

Scan to access recording of
previous presentation on
environmental scan

_.-m Physical Therapy ﬁ%i. %/ LONG COVID WEB
4, UNIVERSITY OF TORONTO s



Findings from Consultation Phase 1 @WW e

Strengths Limitations
 May help patients to feel heard and validated.  The available OMs may not be validated in the
* May help guide clinical decision making. context of a Long COVID population.
* May help rule inf/out comorbidities. * Risks of triggering PEM.
* (Specific to PREMs) Results may be used to improve * (Specific to PREMs) You are most likely to get
clinical services and educational materials. responses from people who are the most dissatisfied.

Many [PROMs] do not take into account the
episodic nature of Long COVID... This is
particularly pertinent when looking at ‘progress’.

[PROMs] will supportin setting up If scoring better after 12 weeks, this may be a

individualized symptom management and good day or be followed by a crash... — P20
rehabilitation plans in collaboration with the

patient and family. - P24

Physical Therapy D}% LONG COVID WEB
P UNIVERSITY OF TORONTO Q‘ »




Measurement
and Assessment
Paradigm for
Long COVID

IIIIIIII

Findings from Consultation Phase 1 @‘MAPLC

Patient Burden Implications of PEM

There is arisk for exacerbating symptoms in
people with PEM [when completing PBOMs] and
so they should be warned of this and
encouraged to prepare for that. - P11

...especially for those affected by fatigue, brief
outcome measures are best ... Attention should
be paid to the overall burden of multiple

instruments... completing multiple instruments
can be draining... — P17

&

Physical Therapy b}%ﬂ LONG COVID WEB
: UNIVERSITY OF TORONTO




Methods: Evidence Review (@i

IIIIIIII Long COV'D

Search Strategy:

* Developed in consultation with an information specialist.
 Databases: MEDLINE, Embase, CINAHL, PsycINFO, and Scopus.
* Ran search on March 1, 2024.

Article Selection: Selection criteria

Population * Adults or children living with Long COVID or their caregivers.

* Patient-Reported Outcome Measures (PROMs) and/or Performance-
Concept Based Outcome Measures (PBOMs) and/or Patient-Reported
Experience Measures (PREMs).

* Any study design.
* Research or clinical settings.
* Published 22020.
* English or French.

Context

Physical Therapy ﬁﬁl%i LONG COVID WEB

%) UNIVERSITY OF TORONTO gt




Measurement
and Assessment

PRISMA diagram: Evidence Review @‘Wk@ S

s : N
Dates of search: 6944 articles removed
Jan 2020 — Apr 2024 13221 articles imported for screening Duplicates ident?fied manua.lly (n=177)
L Duplicates identified by Covidence (n=6767) y
6277 articles for t|tFe and abstract 5236 articles excluded
screening . )
/246 articles excluded \
Wrong population (n=153)
No relevant OM (n=64)
1041 articles for full text review Unable to access full text article (n=11)
Wrong type of article* (n=6)
Pre-print duplicate (n=8)
\ Not in English or French (n=4) /

745 - outcome measures in Long COVID

795 articles included in review

35 - measurement property assessment of outcome measures

15 - focused on discussion of

considerations for measurement
K2 Physical Therapy *conference abstracts & proceedings (n=3) ﬁ% LONG COVID WEB

95 UNIVERSITY OF TORONTO Systematic review, not including considerations for measurement (n=2) y o ﬁ

y

...... correction to an article thatis just a correction to the funding note (n=1) :



Characteristics of Included Articles

Year, Location, Type of Article

Characteristics of included articles (n=795)

Year of publication

Number of

Articles
N (%)

@ 'MAP LC

Type and Duration of Data Collection

Characteristics of included articles (n=795)

Type of Primary Data Collection (N=676)
Cross-sectional
Longitudinal

Measurement
and Assessment
Paradigm for
Long COVID

Number of
Articles
N (%)

395 (58%)
281 (42%)

2020 1 (<1%)
2021 54 (7%)
2022| 266 (33%)
2023| 383 (48%)
20241 91 (11%)
Most common country of publication
United States| 135 (17%)
Spain| 85 (11%)
United Kingdom 73 (9%)
Italy 61 (8%)
Germany 58 (7%)
Brazil 42 (5%)
Canada 38 (5%)
Type of article
Primary data collection (cross-sect; long)| 676 (85%)
Protocol 40 (5%)
Commentary, Letter to Editor, Editorial 24 (3%)
Case series; case study 20 (3%)
Knowledge synthesis (narrative reviews, systematic
reviews, Delphi) 17 (2%)
Retrospective 13 (2%)
Other 5 (<1%)

Duration of Longitudinal Data Collection (n=281)
Up to 1 month

>1 month to <2 month

>2months to <3 months

>3 months to <6 months

>6 to =12 months (1 year)

>12 months to <24 months

>24 months to <36 months

Unspecified

39 (14%)
55 (20%)
25 (9%)
78 (28%)
53 (19%)
21 (7%)
1 (<1%)
9 (3%)

ﬁ.% LONG COVID WEB

g



Measurement

T rrrrrrir

Characteristics of Included Articles (@) i

Population

Characteristics of included articles (n=795)

Type of population discussed in articles

Number of

Articles
N (%)

Long COVID

Rehabilitation
Characteristics of included articles (n=795) Number of

Articles
N (%)
Classified as a ‘rehabilitation article’ | 264 (33%)

Adults 734 (92%)
Children 29 (4%)
Adults & Children 22 (3%)
Pediatrics & Caregivers 2 (<1%)
Adult & Caregivers 1 (<1%)
Caregivers 1 (<1%)
Unknown or none 6 (<1%)
# of articles that involved participants 754 (95%)

Type of rehabilitation article (n=264 )
Primary data collection | 206 (78%)

Case study, retrospective study, protocol 40 (15%)
Knowledge synthesis (narrative reviews, systematic reviews,
Delphi) 10 (4%)

Commentary, Letter to Editor, Editorial 5 (2%)

Other 3 (1%)

Types of participants in articles (n=754)
Adults

Children

Adult & Pediatric

Adult & Caregivers

Pediatrics & Caregivers

Caregivers

Unspecified

705 (94%)
26 (3%)
18 (2%)

1(<1%)

2 (<1%)

1(<1%)

1(<1%)

Outcome Measures

Characteristics of included articles (n=795) Number of

Articles
N (%)

# of articles that report direct assessment of
measurement properties of OM(s) 35 (4%)

' @ | Physical Therapy

.bg!;, UNIVERSITY OF TORONTO

q% LONG COVID WEB
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Characteristics of Outcome Measures @‘MAP.L.@

Measurement
and Assessment
Paradigm for

| Long COVID

4504 outcome measures were mentioned across the 795 articles.

Characteristics of Outcome Measures (n=4504) Total # of Outcome Measures Used

N (%)
Type of Outcome Measure
Patient-Reported Outcome Measures (PROMs) 2616 (58%)
Performance-Based Outcome Measures (PBOMs) 1758 (39%)
Patient-Reported Experience Measures (PREMs) 15 (<1%)
Other* 115 (3%)
Purpose of Measurement
Descriptive/discriminative 2450 (54%)
Evaluative 1328 (29%)
Predictive 83 (2%)
Multiple purposes 543 (12%)
Other** 100 (2%)

*Majority are clinician-reported OMs; some are tools that involve both PROMs and PBOMs
**Data cleaning ongoing - Majority are descriptive + something else

q%i LONG COVID WEB

Physical Therapy
UNIVERSITY OF TORONTO %



Measurement

Characteristics of Distinct Outcome Measures @‘MAPLC,azfaﬁfgﬁw

|||||||| | Long CO\/lD

llllll

Type of Distinct Outcome Measure (n=1270) Total # of Distinct Outcome Measures Used

N (%)
Patient-Reported Outcome Measures (PROMs) 711 (56%)
Performance-Based Outcome Measures (PBOMs) 529 (42%)
Patient-Reported Experience Measures (PREMs) 4 (1%)
Other 6 (1%)
4504 outcome measures mentioned
across the 795 articles
600 (47%) were categorized into
131 groups of outcome measures
1270 (28%) were distinct OMs
670/1270 (53%) were NOT categorized
into a ‘family’ of OMs Approximately half of distinct outcome measures
600/1270 (47%) were categorized into were grouped (e.g. WHODAS 12-item and 36-item;
group of OMs DSQ measures; PFTs; etc.)
& | Physical Therapy ﬁl% LONG COVID WEB

%) UNIVERSITY OF TORONTO 4



Frequency of OMs in Included Articles by PC-COS Domain

1200 There are 733 (76%) PBOM s that comprise
neurocognitive batteries

2 l
L 1000 969 950
Q0
o
< 316 Includes +++ QoL measures
D 800 226 (24%) EuroQol measures
S 144 (15%) SF measures
©
= 622
C 600
(2}
>
@)
“— 400 345
© 310
o
Q
g 200 171
Z 94
47 03 ; 65 44
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Measurement

Common constructs assessed & @mm
outcome measures administered

., . |ltong COVID

Coghnitive functioning, symptoms & conditions (n=969)

Sub-Domains Type Outcome Measures Frequency of Use

Cognitive function PBOM Neurocognitive battery tests 733 (76%)
Cognitive - Screening PBOM MoCA 82 (8%)
Cognitive - Screening PBOM MMSE 28 (3%)

Multi-domain (n=950)
Sub-Domains Type Outcome Measures Frequency of Use
General — Quality of life PROM EuroQol Group (EQ-5D-5L, EQ-5D-3L, etc.) 226 (24%)
General — Quality of life PROM Short-Form Survey 36-item (SF-36, SF-12, etc.) 144 (15%)

al functioning & symptoms (n=816)

Sub-Domains Type Outcome Measures Frequency of Use
Depression PROM Patient Health Questlonna(l;ceC ?roup (PHQ9, PHQS, GAD7 227 (28%)
Anxiety & Depression PROM Hospital Anxiety and Depression Scale Group (HADS) 99 (12%)
Anxiety PROM Beck Depression Scale Group 59 (7%)




Common constructs assessed &
outcome measures administered
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Physical functioning, symptoms & conditions (n=622)

Respiratory functioning, symptoms & conditions (n=345)

Sub-Domains Type Outcome Measures Frequency of Use
Physical function PBOM 6 minute walk test (6MWT) 120 (19%)
Physical function PROM Post-COVID-19 Functional Status Scale (PCFS) 75 (12%)
Physical function PBOM Handgrip strength 60 (10%)

Fatigue or exhaustion (n=310)

Sub-Domains Type Outcome Measures Frequency of Use
Respiratory function i iffusi i
P y PBOM PFTs (spirometry, gas diffusion, Iung vol.umes, respiratory 293 (85%)
muscles, other, combination)
Respiratory function PROM COPD Assessment Test (CAT) 13 (4%)
Respiratory PROM St. George Respiratory Questionnaire (SRGQ) 12 (3%)

Sub-Domains Type Outcome Measures Frequency of Use
PROM Fatigue Severity Scale (FSS) 71 (23%)
Fatigue PROM Fatigue Assessment Scale (FAS) 48 (15%)
PROM Chalder Fatigue Scale (CFS) 47 (15%)




Common constructs assessed &
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Nervous system functioning & symptoms (n=171)

Sub-Domains Type Outcome Measures Frequency of Use
Sleep PROM Pittsburgh Sleep Quality Index (PSQl) 47 (27%)
Sleep PROM Insomnia Severity Index (ISI) 31 (18%)
Sleep PROM Epworth Sleepiness Scale (ESS) 27 (16%)

Pain (n=94)

Work or occupation & study changes (n=47)

Sub-Domains Type Outcome Measures Frequency of Use
PROM Visual Analog Scale (VAS) — pain 17 (18%)
Pain PROM Brief Pain Inventory (BPI) 14 (15%)
PROM Numeric Rating Scale (NRS) — pain 13 (14%)

Sub-Domains Type Outcome Measures Frequency of Use
PROM Work Ability Index (WAI) 11 (23%)
Work PROM Work Productivity and Activity Impairment (WPAI) 10 (21%)
PROM Modified Work and Social Adjustment Scale (WSAS)

10 (21%)
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outcome measures administered
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Long COVID specific (n=65)

Post-exertion symptoms (n=22)

Sub-Domains Type Outcome Measures Frequency of Use
Functional status PROM C19-YRS (Group) 36 (55%)
Symptoms PROM Long COVID Symptom and Impact Tool 5 (8%)
Symptoms PROM Symptom Burden Questionnaire (SBQ) 4 (6%)

Sub-Domains Type Outcome Measures Frequency of Use
PROM DePaul Symptom Questionnaire (DSQ) — Group of OMs 7 (32%)
PEM - Screening PROM Leeds Post-Exertional Symptom Exacerbation Questionnaire (LPQ) 1 (5%)
PROM Brief post-exertional malaise questionnaire (Brief PEM) 1 (5%)

Recovery (n=3)

Sub-Domains Type Outcome Measures Frequency of Use
PROM Recovery scale 2 (67%)
Recovery
PROM Self-reported impression of recovery (Numeric Rating Scale) 1 (33%)

Physical Therapy
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Measurement

Reported measurement properties of outcome @.MAPkciﬁgiagﬁgﬁge“
measures among persons living with Long COVID

* Of the 795 articles, 35 (4%) assessed measurement properties of OMs
* Measurement properties were assessed for 46 total OMs, of which 38

(83%) are unique OMs:
* COVID-19 Yorkshire Rehabilitation Scale (C19-YRS) (n=3 articles)*
« COVID-19 Yorkshire Rehabilitation Scale — Modified (C19-YRSm), X
DePaul Symptom Questionnaire-Short Form (DSQ-SF),
EuroQol 5-Dimensions 5-Levels (EQ-5D-5L),
Post COVID-19 Functional Status (PCFS) scale, %
Post-acute (long) COVID-19 Quality of Life (PAC-19QoL) (n=2 articles per OM)*

* 32 other OMs (5/32 are condition-specific) (n=1 article per OM)

Y& = Condition-specific

%. . ﬁ* i » LONG COVID WEB
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Measurement property assessment

Characteristics of OMs with Measurement Property Assessment (n=46)

@>

Measurement
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Long COVID

Type of OM
PROM 31 (67%)
PBOM 11 (24%)
PREM 0 (0%)
Other (multiple: combination of PROMs and PBOMs) 1(2%)
PC-COS Construct
Multi-domain 15 (33%)
Physical functioning, symptoms and conditions 13 (28%)
Cognitive functioning, symptoms and conditions 4 (9%)
Fatigue or exhaustion 4 (9%)
Respiratory functioning, symptoms, and conditions 3 (7%)
Mental functioning, symptoms and conditions 3 (7%)
Pain 2 (4%)
Cardiovascular functioning, symptoms and conditions 1(2%)
Post-exertion symptoms 1(2%)

@

Physical Therapy
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Measurement property assessment (O

Long COVID

Measurement Property Assessed (n=46) Number of OMs

N (%)
Construct Validity 26 (57%)
Internal Consistency 8 (39%)
Hypothesis Testing 5 (33%)
Other Reliability 15 (33%)
Test-Retest Reliability 12 (26%)
Structural Validity 9 (20%)
Interpretability 6 (13%)
Face Validity 5(11%)
Measurement Error 4 (9%)
Responsiveness 4 (9%)
Content Validity 3 (7%)
Other Validity 3 (7%)
Cross-Cultural Validity 3 (7%)
Criterion Validity 1(2%)
Inter-Rater Reliability 1(2%)
@ | Physical Therapy ﬁ%ﬁ LONG COVID WEB
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Challenges encountered in the @»MAPLC
process

* Heterogeneity
* Long COVID definitions
* Qutcome measure terminology

* Paucity of evidence on measurement properties
* Quality of the existing evidence — to be extracted

@ | Physical Therapy %ﬂ LONG COVID WEB
N2 UNIVERSITY OF TORONTO % .
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Cara Kaup Response
What are the key findings that resonate?

Implications for persons living with Long COVID,
clinical and research communities

XJ UNIVERSITY OF TORONTO %, HONGEENIR WER



In Summary - Impressions to Date (@i

Expansive Heterogeneity of Outcome
Measure Use in the Literature

* Difficult to compare across literature & clinical

Over 4500 outcome measures mentioned

* Represented by over 1200 (28%) distinct measures
* Most outcome measures - only used once

contexts

Important Constructs in Long COVID
were rarely measured

PEM (<1%) of outcome measures
mentioned - (may be addressed in other
outcome measures including Long COVID
Specific)

Dysautonomia - 58/4504 (1%)

Cognitive, mental health, and multi-domain
(QOL) concepts — commonly measured

Types of Outcome Measures
* PROMs most common (56%)
* PBOMs (42%) — majority neurocognitive battery tests

Target Population

* Paucity of evidence in children and caregivers

* Most condition specific measures were COVID-19
specific (not specific to Long COVID)

Purpose of measurement

* Most common (54%) descriptive;

* 30% - to evaluate change--but few demonstrate
responsiveness in Long COVID

Measurement Properties
* Few outcome measures had some form of

measurement property assessment in the context of

Long COVID
* Most common property assessed - construct validity



Measurement

Strengths & limitations of our approach (@)
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Strengths Limitations
» Team — international; diversity of  * Search strategy —until April 2024
expertise - Long COVID and * No quality appraisal in scoping reviews

 However, we will assess quality of
outcome measurement measurement property assessment

 Builds on PC COS Framework (COSMIN) - next steps

* Scoping review methodology
 Consultation phase in
conjunction with evidence review
* Rigorous search strategy
* Piloting of data extraction
* Construction of data set (excel)
and data cleaning

Physical Therapy
%) UNIVERSITY OF TORONTO

Next Steps

Developing the Framework &
Consultation Phase 2

“$1 ) LONG COVID WEB
g



Take Home Messages - Considerations ©) e eseasmert
e e . .M./A.\I.D.L.C.: Paradigm for

for Clinical Practice & Research =1 ena e

e Clesg rly identify and define: Recommended long COVID outcome measures and their ’:)

implications for clinical trial design, with a focus on post-

* Health construct that you aim to measure . :
exertional malaise

* Target Population of interest

Leticia Soares,” Hannah Davis,” Ezra Spier,” Tiffany walker,” Todd Davenport,” David Putrino,” Michael Peluso,” and Julia Moore VOgef"r"

i Pu rp 0 S e Of m e a S u re m e nt :Patient Led Research Collaborative, United States m
« Wasthe OMyou choose was developed / assessed for that ﬁﬁiﬁ";ﬁ;?::f;;ﬂﬁ:ﬂ”ﬂ; ranta, G, 30322, USA
purpose? ey o o e o s, . USA
rSEI'ippS Research Translational Institute, Scripps Research, La Jolla, CA, 92037, USA
* Important to consider..... Soares et al. 2026. Vol 123. eBiomedicine.

* Duration, severity and fluctuation of
health outcomes, not just presence

Important to screen for and identify:
* Exertional desaturation

* Timing of administration Cardiac impairment
Orthostatic intolerance
* Respondent burden of outcome Post-exertional symptom exacerbation (PESE)

measurement Cognitive dysfunction

& Physical Therapy ﬁ%ﬁ LONG COVID WEB
N UNIVERSITY OF TORONTO &M
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Scan to access MAP LC publications to date

Measurement
and Assessment

@ MAP LC Paradigm for
L |Long COVID

McDuff, et al. (2025). Establishing a framework of measurement for
use in Long COVID research and practice: protocol for a scoping
review involving evidence review and consultation. BMJ open,
15(9), e094497.

Bhéreur, et al. (2026). Rethinking measurement of health
outcomes in Long COVID: complexities, challenges and
considerations. HQLO 24, 8. https://doi.org/10.1186/s12955-025-
02453-0
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