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Objectives

• To increase our understanding of how frailty can be 
identified in healthcare settings

• To discuss how to improve the evidence base for 
decision making in the care of patients living with frailty



About the Canadian Frailty Network (CFN)…
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• CFN is funded by the Networks of Centres of Excellence (NCE) program which is 
funded by the Government of Canada 

• Our mission: improve care for frail older citizens



Conceptual 
Framework
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Agenda
Time Presenter Title

1:00 – 1:10 PM John Muscedere

Session objectives, agenda

a. First Part of Session: Increasing Recognition of Frailty

b. Second Part of Session: Increasing Evidence for decision making in the care of 
those living with frailty 

1:10 – 1:30 PM Matteo Cesari Frailty. What is it and its impact on patients and health systems.

1:30 – 1:50 PM Ken Rockwood How can frailty be detected, assessed and measured?

1:50 – 2:10 PM John Hirdes Systematic identification of frailty in health systems: Acute, Residential Care

2:10 – 2:30 PM Andrew Clegg Systematic identification of frailty in health systems: Primary Care, Home Care

2:30 – 2:45 PM Panel, Audience Q/A

2:45 – 3:15 PM Break

3:15 – 3:33 PM Matteo Cesari The need for better evidence for improving the care of frail elders

3:33 – 3:51 PM Andrew Clegg How do we make frailty clinical trials more interpretable, generalizable and implementable?

3:51 – 4:09 PM Ken Rockwood Interpretability / generalizability of clinical trials enrolling older adults.  Stratification 
using frailty.

4:09 – 4: 27 PM John Hirdes Moving towards common standards for the detection and measurement of frailty in 
practice



Faculty
Matteo Cesari is a Professor at the Institute of Aging, University of Toulouse (France). He 
completed his medical degree, a geriatric fellowship and his PhD in preventative medicine in the 
elderly at the Università Cattolica del Sacro Cuore (Rome, Italy). His research interests include the 
pathophysiology of adverse health events in the frail elderly and analysis of large data sets. He has 
received research funding from a variety of national agencies including the US NIA, French 
National Research Agency, Italian Ministry of Health and the Swiss Bridge Foundation.

Dr. Kenneth Rockwood is a professor of medicine (geriatric medicine and neurology), a Canadian 
Institutes of Health Research investigator, an active staff physician and the Kathryn Allen Weldon 
Professor of Alzheimer Research at Dalhousie University. He received his MD from Memorial 
University, and completed internal medicine training at the University of Alberta and geriatric 
medicine at Dalhousie University. His research interests clinical and epidemiological aspects of 
frailty, dementia and delirium, the complexity of frailty and clinical-mathematical correlations . 

Presenter
Presentation Notes
Most clinical research systematically excludes both the very sick and elderly populations. 



Faculty

Andrew Clegg is a Clinical Senior Lecturer in the Academic Unit of Elderly Care and Rehabilitation 
and an Honorary Consultant Geriatrician at Bradford Teaching Hospitals NHS Foundation Trust. His 
research interests include frailty, delirium and dementia. He led the development, validation and 
implementation of the award winning and NICE-recommended electronic frailty index (eFI) using 
data from around 1M UK patients. He is the CI for an NIHR Programme Grant to optimise and 
evaluate personalised care planning for older people with frailty and for the NIHR HTA-funded 
Home-based Extended Rehabilitation for Older People (HERO) trial.

John Hirdes is a Professor, Ontario Home Care Research and Knowledge Exchange Chair, School of 
Public Health and Health Systems, University of Waterloo. Dr. Hirdes is the senior Canadian Fellow 
and a Board Member of interRAI (www.interrai.org), an international consortium of researchers 
from 32 countries. He chairs interRAI's international Network of Excellence in Mental Health and 
the interRAI Network of Canada. His research interests include geriatric assessment, mental 
health, health care and service delivery, case mix systems and quality measurement. 
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Presentation Notes
Most clinical research systematically excludes both the very sick and elderly populations. 



Frailty: what it is and its impact on 
patients and health systems

Matteo Cesari, MD, PhD

IAGG World Congress Pre-Conference Workshop
San Francisco (CA,USA) – July 22, 2017



Disclosure of speaker’s interests

• Grant for research project (INCUR) received by Pfizer

• Presentations at scientific meetings for Nestlé and Pfizer

• National coordinator and WP leader of a research project
(SPRINTT) funded by the Innovative Medicines Initiative 
in which several members of the European Federation of 
Pharmaceutical Industries and Associations (EFPIA) are 
collaborating



Christensen K et al. Lancet 2009;374:1196-1208





Robert Marchand (age 105 yo)
22.547 kilometers in an hour



Male ω
2002
39 yrs

2011
47 yrs

2015
51 yrs

CD4=477 cells/µL 
HIV1-RNA<40 copies/mL

TDF+FTC+NEV

CD4=715 cells/µL 
HIV1-RNA<40 copies/mL

TDF+FTC+NEV

CD4=357 cells/µL 
HIV1-RNAnon detectable

RAL+NEV

Courtesy of Giovanni Guaraldi



Aging

Kirkwood T. Nature 2008;451:644-7 Cesari et al. Exp Gerontol 2013;48:451-6

The complexity of aging mechanisms



"…The time has come to abandon disease as the primary focus of medical care. When 
disease became the focus of Western medicine in the 19th and early 20th century, the 
average life expectancy was 47 years and most clinical encounters were for acute illness. 
Today, the average life expectancy in developed countries is 74 years and increasing, and 
most clinical encounters are for chronic illnesses or non-disease-specific complaints…"





Aging and health-care policies





“…A medical syndrome with multiple causes and 
contributors that is characterized by diminished strength, 

endurance, and reduced physiologic function that increases 
an individual’s vulnerability for developing increased 

d d  d/  d th ”



A. Homeostatic Equilibrium

Homeostatic Mechanisms

Entropic Forces

Diseases (Potential)

Disability
Clinical
Detection

Studenski S. J Nutr Health Aging 2009;13:729-32
Ferrucci L et al  Genus 2005;LXI:39-53



B. Disease Model (Young and Middle Age)

Homeostatic Mechanisms

Entropic Forces

Single pathology
mechanism
(Excessive entropy)

Disability
Clinical
Detection

Studenski S. J Nutr Health Aging 2009;13:729-32
Ferrucci L et al  Genus 2005;LXI:39-53



C. Age-related Frailty

Entropic Forces

Risk accumulation
and homeostatic
mechanisms
dysfunction

Disability
Clinical
Detection

Studenski S. J Nutr Health Aging 2009;13:729-32
Ferrucci L et al  Genus 2005;LXI:39-53



Geriatric patient
(biologically aged)

Adapted/Integrated care

Older patient
(chronologically old)

Standard care

versus

The need of screening for frailty



• The traditional paradigm of stand-alone disease medicine has become out-of-date
• Several medical specialties have started looking with interest at some geriatric concepts 

(and frailty is a paradigmatic example) in order to better face the increased complexity of 
their patients

• The diffusion of geriatric concepts is frequently accompanied by misinterpretations and 
underestimation of the geriatrician's role

• The comprehensive geriatric assessment is meaningless if conducted in the absence of an 
i d  d l d i h  h  i i i '  i   i  h  





Balducci L et al. Surg Oncol 2010;19:117-23



Conclusions

Frailty is a clinical condition of public health interest 
increasing the risk of adverse health-related events

The screening of frailty might support the identification of 
individuals at increased risk of negative outcomes and 
support the implementation of adapted and integrated 
care

The assessment of frailty may overcome the limitations of 
chronological age, providing a marker of biological age and 

  



Thank you!
Matteo Cesari

macesari@gmail.com



Kenneth Rockwood, MD, FRCPC, FRCP
Professor of Medicine (Geriatric Medicine & Neurology) 

Dalhousie University, & Attending Staff Physician 
Nova Scotia Health Authority, Halifax, NS, Canada

How can frailty be detected, 
assessed and measured?

GTA Rehab Network Best Practices Day 2017 



Disclosures
Through Dalhousie’s Industry Liaison Office, I have asserted 
copyright of the Clinical Frailty Scale, which is made freely available 
for education, research & not-for-profit health care.  Users are 
asked not to change or commercialize it.

In 2001, I founded what became DGI Clinical Inc., which provides 
outcome measures & advanced data analytics to industry, chiefly 
pharma. We also receive support from the Industrial Research 
Assistance Program of Industry Canada.



Objectives

•To consider how to screen, assess and measure frailty (or 
here to measure, assess and screen).

•To consider the proposition that it is best not to always 
use the same measure 

•To suggest that we apply frailty tools so as to make care 
rational, & not to ration care. 

Since 1818



“Frailty is like 
pornography, I 
know it when I 
see it.”





Frailty – the noun: unmeasured 
heterogeneity

Vaupel J, Manton K, Stollard E. 
The impact of heterogeneity in 
individual frailty on the 
dynamics of mortality. 
Demography 1979; 16:439-54



Health deficits 
accumulate 
with age, in 
various 
patterns,  
across 
species

Rockwood et al. Sci Rep 
2017; Feb 21;7:43068.



Deficit accumulation can be 
estimated with the Frailty Index

Frailty Index score = Number of deficits in an individual 

Total number of deficits measured

e.g. in a dataset with 50 health deficits, a person with 10 things 
wrong (10 deficits) has a frailty index score of 10/50 = 0.20. 

Presenter
Presentation Notes
Expressing deficit as a frailty index allows the regular behaviour of deficit accumulation to be revealed.  This underscores the idea of frailty as measuring biological age. 



Combined in a 
frailty index, the 
variable patterns of 
deficit 
accumulation show 
a steady increase 
with age

Rockwood et al., Sci Rep 2017 
Feb 21;7:43068
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dying.

FI-CGA

0.1

0.2

0.3

0.40.5

Survival time (months)

Su
rv

iv
al

 p
ro

ba
bi

lit
y

Rockwood, Rockwood, Mitnitski, J Am Geriatric Soc 2010;58:318-323.



The mortality of frailty increases with age: the electronic frailty index

Andrew Clegg et al. Age Ageing 2016;ageing.afw039

© The Author 2016. Published by Oxford University Press on behalf of the British Geriatrics Society.

Presenter
Presentation Notes
Relationship between age, electronic frailty index score and mortality (internal validation cohort).



Geriatric Giants
immobility 

instability 

incontinence 

impaired intellect/memory

impaired independence

Isaacs B. The Challenge of Geriatric Medicine. OUP 1980  

“sensitive but non-specific 
signs of illness in older adults”





Comprehensive 
Geriatric Assessment 

Form

© Geriatric Medicine Research, 
Dalhousie University, 2008



Comprehensive Geriatric Assessment Form: 
function signals illness severity

Instrumental 
Activities of Daily 

Living

Baseline
(two weeks ago)

Current 
(today)



Comprehensive Geriatric Assessment Form: 
function signals illness severity

Instrumental 
Activities of Daily 

Living

Baseline
(two weeks ago)

Current 
(today)



Comprehensive Geriatric Assessment Form: 
function allows care planning

Instrumental 
Activities of Daily 

Living

Baseline
(two weeks ago)

Current 
(today)



CGA & care planning
• The purpose of the CGA is the care plan. The 

initial contact captured in the CGA needs to be 
verified and updated to serve as an accurate 
baseline. 

• It needs to be completed with the best available 
information, not simply  a record of “what the 
client says”.



The care plan
• Fundamentally, the care plan is a negotiation

between what patients / families desire and what 
is actually achievable. 

• Sometimes these conflict, and often their 
reconciliation requires judgment. 

• Some people have better judgment than others’ 
that’s why processes are important.  



Frailty measurement in acutely ill 
older adults

Screening

• Rapid

• Easy to use

• Valid

• Reliable

• More sensitive than specific

Definitive evaluation

• Feasible

• Easy for routine use

• Valid

• Reliable

• Needs high specificity



Frailty States:
1. Very Fit

2. Well

3. Managing Well

4. Vulnerable

5. Mildly Frail

6. Moderately Frail

7. Severely Frail

8. Very Severely Frail

9. Terminally ill
K Rockwood et al. A global clinical measure of fitness and frailty in elderly people. CMAJ 2005; 
173:489-495.

Frailty 
screening

25

Presenter
Presentation Notes
This is the Clinical Frailty Scale screening tool, not used by hundreds of groups around the world. We make it available on the condition that people do not change or commercialize it, which mostly has worked. 



Objectives, revisited
To review current thinking about ageing and frailty.

To explore how the complexity of frailty challenges 
provision of rehabilitation.

To propose solutions in assessment, care planning and 
interprofessional collaborative practice. 

To encourage seeing frailty as a prompt to improve care 
(making care rational, not rationing care)

Since 1818



Guangzhou Specialized Geriatric ICU 
FI Distribution
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Pictorial Frailty 
Assessment

 1 2 3 4 5 6 7 

Mobility 
  

  
  

 

Function 

  
 

    

Cognition 

       
 



Howlett et al., BMC Medicine 2014;12:171; 

Rockwood et al. J Am Med Dir Assoc
201516(10):842-7. 

Blodgett JM et al., Age Ageing. 2016 
Jul;45(4):463-8. 

Klausen et al., BMC Geriatr. 2017 Mar 
1;17(1):62.

The FI-Lab
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Taneja S, et al. Physical Review E 2016: 93, 022309

How deficits arise and propagate

Presenter
Presentation Notes
FIG. 1. (a)  Transition  rates  r±  between  discrete  undamaged(di  = 0) and damaged (di  = 1) states of a deficit node i are motivated by stochastic dynamics of an asymmetric double well V˜ (pi ) with a continuous damage variable pi , as illustrated. (b) A small network of interactions (blue lines) between deficit nodes (circles) is illustrated. The most-connected node determines mortality (red circle, “MN”), while the next most-connected nodes determine frailty (yellow circles, “FN”). (c) Damage (r+ ) and repair (r− ) rates (per year), as indicated, for nodes with local frailty fi .



Taneja S, et al. Physical Review E 2016: 93, 022309

How the model compares with Canadian data.

Red: data
Black: FI799

Green: FI30

Presenter
Presentation Notes
FIG. 3. The frailty index F  vs. age determined from Canadian population data [7] is shown with red circles and a red line. Our model results Fn  are also shown, with n = 30 and n = 799 by black and small green circles, respectively.
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As the mean Frailty Index score increases, so does 
its variability. 
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Mitnitski & Rockwood Biogerontology 2016;17:199-204

*Increasing mortality with 
age 

*Broadening of FI 
distribution with age,

*Nonlinear increase of the 
FI with age, 

*Higher mortality with 
higher FI scores
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Managing transitions from home care and 
nursing homes to acute care:
Taking indicators of frailty into account

John P. Hirdes, PhD FCAHS
Professor

School of Public Health and Health Systems
University of Waterloo

Twitter: @interRAI_Hirdes



www.interrai.org
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Agenda

• Understanding and responding to frailty at the system level
• Two examples

• ALC status among home care clients admitted to acute care
• Importance of sharing data across settings

• Transitions in health and service use among nursing home residents
• Where do advanced directives fit in

Twitter: @interRAI_Hirdes



www.interrai.orgTwitter: @interRAI_Hirdes

Why do we need to think at the system level?
• People with comparable needs receive services in different sectors of the health 

care system
• Especially true for persons with complex needs

• Frail elderly
• Persons with mental illness
• End of life care

• System-level implication:
• May be able to fine-tune who gets what services where
• Need to manage transitions effectively

• Person-level implication:
• Must deal with multiple providers
• Continuity of care important



www.interrai.org

The interRAI Family of Instruments
• Mental Health

• Inpatient
• Community
• Emergency Screener
• Forensic Supplement
• Addictions Supplement
• Correctional Facilities
• Brief Mental Health Screener
• Child & Youth Mental Health

• Intellectual Disability
• Child/Youth
• Adult

• Home Care 
• Contact Assessment
• Home Care (adult & pediatric)

• Nursing Homes

• Palliative Care
• Palliative
• Hospice 

• Community Health Assessment
• AL supplement
• Functional supplement
• MH supplement
• Deafblind supplement

Twitter: @interRAI_Hirdes

• Acute Care 
• ED Screener
• ED Contact Assessment
• Acute Care
• Acute Care - CGA
• Post-Acute-Rehab

• Subjective Quality of Life
• Long term care
• Home and community care
• Independent housing
• Assisted Living
• Mental Health & Addictions
• Child/Youth Mental Health



www.interrai.org

Example 1: Home Care  Acute Hospital

• Consider LAST RAI-HC assessment compared with length of stay in acute care

• Sample: 252,351 RAI-HC assessments linked to Discharge Abstract Database in 
3 provinces (ON, AB, BC)

• Do indicators related to frailty predict hospital length of stay?

Twitter: @interRAI_Hirdes
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Independent variable Dependent variable

• Alternate Level of Care 
status
• ALC=pt in hospital 

bed but no longer 
requires acute care

Twitter: @interRAI_Hirdes
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Adjusted Odds Ratio for Onset of ALC Status in Hospital based on 
MAPLe Score from RAI-HC prior to admission, ON/AB/BC, 

2012-2014 (n=252,351)
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Twitter: @interRAI_Hirdes
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Example 2: Multi-state transition models for nursing homes

Twitter: @interRAI_Hirdes
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LTC Residents with Complex Needs

• Across Canada strategies are in place to keep frail older adults at home for 
longer
• Fewer “light care” residents admitted to LTC
• More residents with complex health needs

• interRAI assessments used in nursing homes and home care in 9 Canadian 
provinces/territories
• Clinical assessment that can be used to

• Identify residents with complex needs
• Support development of care plan
• Track outcomes
• Monitor quality of LTCTwitter: @interRAI_Hirdes



www.interrai.org

interRAI CHESS Scale

• Changes in Health, End-stage disease, Signs & Symptoms of medical problems 
(CHESS) Scale

• Can be obtained from most instruments in interRAI Suite
• Changes in health

• ADL or Cognitive decline
• End-stage disease

• Prognosis of < 6 months
• Signs and symptom

• Shortness of breath, edema, dehydration, loss of appetite, vomiting, weight 
loss

• Range: 0-5, higher scores=higher risk
Twitter: @interRAI_Hirdes
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Presenter
Presentation Notes
Previous research has shown that CHESS is a strong predictor of mortality in LTC, HC and CCC. However, there are multiple transitions out of LTC, so it would be better to examine all transitions at the same time. For example, this helps you to take into account competing risks related to other outcomes likely associated with mortality (e.g., hospitalization).
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Transitions 90 days after initial assessment in LTC homes in 
Ontario, Alberta & BC, 2010-2015
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Twitter: @interRAI_Hirdes

Presenter
Presentation Notes
As part of a CFN funded project, we linked interRAI assessment records to hospitalization (DAD) in order to explore five outcomes after admission: hospitalization, death, discharge home, discharge to other care settings (e.g., psychiatry, assisted living) and remaining on as a resident of the LTC home.CHESS was strongly related to death at the nursing home. It had a curvilinear relationship with hospitalization (with or without death). Discharge home is a rare event that diminishes with higher CHESS scores. 
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Transitions in 90 days by day of stay among residents 
with CHESS=3 in LTC homes in ON, AB & BC, 2010-15
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Twitter: @interRAI_Hirdes



www.interrai.org

Examining multi-state transitions in LTC

• CHESS is an important variable for multiple transitions
• Should be controlled for when examining role of other covariates, including heart failure
• Changes in CHESS could also be considered outcomes of interest in LTC  more effective 

clinical management might reduce adverse outcomes and transitions to expensive care 
settings

• Developed multi-state transition models using Markov chains with numerous 
covariates to explore transition rates within baseline CHESS groups

Twitter: @interRAI_Hirdes
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Creating Sample with Linked Data

• Initial dataset provided by CIHI:
• All persons with any interRAI assessment (2.0, HC, CA, MH)
• Linked to DAD, NACRS, NPDUIS

• Sample construction for multi-state models

Twitter: @interRAI_Hirdes

LTC Sample Individuals Assessment
s

Starting sample 373,760 3,272,838
After basic exclusions 373,351 3,268,212
After construction of starting point as 1st

episode/person after Jan 1, 2010
172,732 1,160,141

Final 65+ sample 163,176 1,088,336
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Multistate Transition Model for Nursing Home Residents

Twitter: @interRAI_Hirdes

CHESS
1,2

Hospital
Died

CHESS
3+

Other

Home

CHESS
0

Effect of: X
Controlling for:
• Age
• Sex
• Marital status
• Day of stay at ax
• Facility size
• Province
• ADL Hierarchy
• Cognitive Performance
• Physician visits
• COPD
• Pneumonia
• Diabetes
• Arthritis
• Renal failure
• Urinary tract infection
• Alz & Related Dementia
• Heart Failure
• Cancer
• Depression
• Advanced directives 

DNR
• Advanced directives 

DNH

Presenter
Presentation Notes
All models start with a cohort with the same CHESS score at admission. For example, this cohort examines transitions from CHESS=0 at admission to two higher CHESS categories if they remain in LTC as well as discharge to hospital, death, home and other care settings.For this CHESS=0 stratum, we used 21 different covariates that were significant for one or more of these transitions. 



www.interrai.org

Multistate Transition Model for Nursing Home Residents

Twitter: @interRAI_Hirdes

CHESS
1,2

Hospital
Died

CHESS
3+

Other
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CHESS
0

Effect of: X
Controlling for:
• Age
• Sex
• Marital status
• Day of stay at ax
• Facility size
• Province
• ADL Hierarchy
• Cognitive Performance
• Physician visits
• COPD
• Pneumonia
• Diabetes
• Arthritis
• Renal failure
• Urinary tract infection
• Alz & Related Dementia
• Heart Failure
• Cancer
• Depression
• Advanced directives 

DNR
• Advanced directives 

DNH

Presenter
Presentation Notes
We did the same type of model for the first transition for persons starting with an admission CHESS=1,2. In this case, those who stayed in LTC at the end of the 90 day follow-up period could get BETTER in CHESS (0) or worse (3+).
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Multistate Transition Model for Nursing Home Residents

Twitter: @interRAI_Hirdes

CHESS
1,2

Hospital
Died

CHESS
3+

Other

Home

CHESS
0

Effect of: X
Controlling for:
• Age
• Sex
• Marital status
• Day of stay at ax
• Facility size
• Province
• ADL Hierarchy
• Cognitive Performance
• Physician visits
• COPD
• Pneumonia
• Diabetes
• Arthritis
• Renal failure
• Urinary tract infection
• Alz & Related Dementia
• Heart Failure
• Cancer
• Depression
• Advanced directives 

DNR
• Advanced directives 

DNH

Presenter
Presentation Notes
The third model followed the same approach for those with an admission CHESS=3+. In this case, the transitions for those who stayed were two one of two less severe states of CHESS or to the same discharge destinations as in the other models. 



www.interrai.org

Multistate transition model for nursing home residents:
Adjusted odds ratios for advanced directives (ref=not present), Nursing homes in Ontario, BC & Alberta

Twitter: @interRAI_Hirdes

Transitions at follow-up (T2)
Remained in Nursing Home

CHESS Score Admitted to
Hospital

Died
Discharged

Other Setting
Discharged

Home0 1-2 3+

Do Not Hospitalize (ref=Not Present)
CHESS Score 
at baseline 
(T1)

0 -- 1.04 
(1.02-1.07)

1.10 
(1.03-1.19)

0.67 
(0.65-0.69)

1.48
(1.38-1.58)

ns ns

1-2 0.92 
(0.90-0.95)

-- 1.07
(1.03-1.12)

0.63 
(0.61-0.65)

1.46 
(1.40-1.52)

ns ns

3+ 0.76 
(0.68-0.85)

0.81
(0.76-0.87)

-- 0.47 
(0.43-0.52)

1.48
(1.37-1.60)

ns ns

Do Not Resuscitate (ref=Not Present)
CHESS Score 
at baseline 
(T1)

0 -- 1.08 
(1.05-1.11)

1.32 
(1.21-1.45)

0.90
(0.87-0.92)

1.36
(1.25-1.49)

0.82 
(0.72-0.94)

0.58
(0.51-0.65)

1-2 0.91
(0 88 0 94)

-- 1.19
(1 12 1 26)

0.82
(0 80 0 85)

1.38 
(1 30 1 47)

0.85
(0 74 0 98)

0.55 
(0 48 0 63)
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Multistate transition model for nursing home residents:
Adjusted odds ratios for advanced directives (ref=not present), Nursing homes in Ontario, BC & Alberta
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Advanced Directives in LTC

• Advanced directives are associated with
• transitions from nursing home to hospital, death, transfer to other settings, discharge home
• transitions in health among those who stayed in LTC

• Bottom line, advanced directives have a meaningful role in outcomes for persons 
in LTC

• New CFN funded project: intervention study to take a systematic approach to  
advanced care planning in LTC to improve end of life care
• PI: Garland and Heckman

Twitter: @interRAI_Hirdes
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Thank you

Questions?/Comments

Twitter: @interRAI_Hirdes



Systematic identification of frailty in health 
systems: primary & community care

Andy Clegg
Associate Professor & Consultant Geriatrician
University of Leeds & Bradford Royal Infirmary



Overview
• Frailty as a long-term condition

• Systematic identification of frailty in 
primary/community care

• How we can achieve this: the UK experience



Frailty as a long-term condition
• Frailty shares the features of the typical long-term 

(chronic) conditions e.g. diabetes, COPD
• Common
• Costly at an individual and societal level
• Episodic crises
• Typically progressive (but not always!!!)
• Potentially modifiable

• If we think about frailty as a long-term condition we 
can begin to apply internationally established models 
of primary/community care management

Harrison Age Ageing 2015



Chronic care model

1. Mobilise community resources to meet needs of people with frailty
2. Empower and prepare people with frailty to self-manage their condition(s)
3. Embed proactive planned interactions which incorporate individual goals
4. Embed evidence-based guidelines into practice & integrate specialist expertise
5. Identify relevant subpopulations of people with frailty for proactive care



Evidence base for community-based 
frailty interventions

Intervention Outcome

Comprehensive geriatric assessment of older people 14% reduction in nursing home admission

Comprehensive geriatric assessment of ‘frail’ older 
people

10% reduction in hospital admissions

Community-based post discharge care 13% reduction in nursing home admission
10% reduction in hospital admission

Group-based education (supported self-management) 40% more likely to be living at home

Falls prevention 8% reduction in falls

Exercise interventions Improved function

Reducing inappropriate polypharmacy Reduced falls/hospitalisationsBeswick Lancet 2008, Clegg RCG 2012, Theou J Aging Research 2011



2013 2014

2016



Increasing frailty

Fit Mild frailty Moderate frailty Severe frailty

Systematic identification of frailty 
subpopulations

• Supported 
self-
management

• Signposting 
to available 
services

• Personalised care 
planning

• Tailored exercise 
programmes

• CGA (diagnostic 
uncertainty or significant 
complexity)

• CGA
• Advance care planning
• Medicines optimisation
• Post-discharge support



What instrument should I choose????
1. What is my immediate goal?
2. What is my long-term goal?
3. What is the local/national context?
4. What are the local resources?
5. What have others in a similar situation done?
6. Which instrument is therefore best suited to my 

circumstances?



Some frailty instruments suitable for 
primary/community care

Pragmatic approach Simple assessments Questionnaires Routine data

Gait speed (informal) Gait speed FRAIL eFI

Grip strength Gerontopole FST

TUGT Edmonton frail scale

Clinical frailty scale PRISMA (self-report)

Groningen

CHOOSE ONE AND USE ONE!!



The UK experience

…with special thanks to Ken Rockwood!



Development cohort 250,000

Internal validation cohort 250,000 External validation cohort 500,000

eFI development and validation

Clegg Age Ageing 2016 (open access)





Outcome Mild frailty
(HR, 95% CI)

Moderate frailty
(HR, 95% CI)

Severe frailty
(HR, 95% CI)

1 yr care home admission 2.00 (1.68 to 2.39) 2.70 (2.41 to 3.04) 5.94 (4.61 to 7.64)

3 yr care home admission 1.52 (1.37 to 1.69) 2.70 (2.41 to 3.04) 3.42 (2.84 to 4.12)

5 yr care home admission 1.56 (1.43 to 1.70) 2.34 (2.10 to 2.61) 3.00 (2.42 to 3.70)

1 yr hospitalisation 1.85 (1.81 to 1.88) 2.96 (2.90 to 3.02) 4.62 (4.50 to 4.74)

3 yr hospitalisation 1.71 (1.69 to 1.73) 2.54 (2.51 to 2.58) 3.64 (3.57 to 3.70)

5 yr hospitalisation 1.63 (1.61 to 1.64) 2.43 (2.40 to 2.46) 3.59 (3.54 to 3.65)

1 yr mortality 1.91 (1.78 to 2.04) 3.39 (3.15 to 3.65) 5.23 (4.73 to 5.79)

3 yr mortality 1.74 (1.68 to 1.81) 3.02 (2.90 to 3.14) 4.56 (4.29 to 4.84)

5 yr mortality 1.66 (1.62 to 1.71) 2.73 (2.64 to 2.81) 3.88 (3.68 to 4.09)

Outcomes



Proportion 
alive

Time

Fit

Mild frailty

Moderate frailty

Severe frailty

5 yrs Clegg Age Ageing 2016

Survival curve



Implementation & dissemination

40% of UK general practices 50% of UK general practices

10% of UK general practices



A recent advance



Summary
• Consider frailty as a long-term (chronic) condition
• Apply established primary care-based models of long-term condition 

management to frailty
• Embed evidence-based interventions into the model
• Systematically identify (subpopulations) of people with frailty
• Explore the use of routine data to facilitate systematic identification of 

frailty
• Develop local/regional/national incentivisation schemes for 

primary/community care management of frailty
• Plan your journey with friends - establish/join a national frailty 

network!!!!!!!



The need for better evidence for 
improving the care of frail elders

Matteo Cesari, MD, PhD

IAGG World Congress Pre-Conference Workshop
San Francisco (CA,USA) – July 22, 2017



Disclosure of speaker’s interests

• Grant for research project (INCUR) received by Pfizer
• Presentations at scientific meetings for Nestlé and 

Pfizer
• National coordinator and WP leader of a research 

project (SPRINTT) funded by the Innovative Medicines 
Initiative in which several members of the European
Federation of Pharmaceutical Industries and 
Associations (EFPIA) are collaborating



SUMMARY

• The complexity of older persons

• The issue about multimorbidity and diseases

• The inadequate reporting of results

• The "horse-racing" effect

• The need of a holistic approach
– In clinics

I  h



Studenski S.
J Nutr Health Aging 2009;13:729-32



Solutions to multiple problems

1. Target each single problem (risk factor, disease) with a problem-
specific intervention

2. Apply evidence-based interventionsBUT

1. Arguable definitions of risk conditions and diseases in older 
persons

2. Lack of evidence in older persons
THEN

1. Overtreatment, redundant interventions, paradoxal results
2. Undertreatment, mistreatment, wrong interventions, ageism



Weaknesses of disease and multimorbidity
The definition is closely related to:

- Current knowledge of the condition

 Modification of the defining thresholds according to evolving evidence
(e.g., changes of guidelines over the years for defining hypertension)

- Characteristics of the diagnostic instrument

 Improvements of diagnostic instruments increase detection of abnormalities
(e.g., exponential increase of thyroid cancer diagnosis = overdiagnosis, overtreatment)

- Priorities in the formulation of the diagnosis

 Facilitation of the clinical implementation versus diagnostic accuracy
(e.g., BMI to define obesity = clinical friendly but highly inaccurate)

- Different clinical relevance of diseases

 Need of more comprehensive evaluations than simple counting nosological entitiesCesari et al. J Am Med Dir Assoc 2017 in press





The inadequate reporting of results

Canevelli M et al.
Eur J Intern Med 2016;35:e29-e30



Cesari M, Canevelli M.
Front Aging Neurosci 2014;6:175



Cesari M, Canevelli M.
Front Aging Neurosci 2014;6:175











RCT versus Real world

Unpublished data

RCT (n=23)
Real world (n=23)

RCT: r=0.01
Real world: r=0.49



Conclusions

The complexity of older persons, especially the frailest ones, requires 
a multidomain and multidisciplinary approach fro preventing negative 
health-related outcomes

Interventions should be tailored to each individual’s according to 
his/her needs and resources

Shifting from a disease-centered to a patient-centered paradigm

Uncoordinated multidomain interventions (eg, absence of 
geriatrician) designed as the "arithmetic addition" of strategies 



Thank you!
Matteo Cesari, MD, PhD

macesari@gmail.com



Optimising design and 
implementation of frailty RCTs

Andy Clegg
Associate Professor & Consultant Geriatrician
University of Leeds & Bradford Royal Infirmary
a.p.clegg@leeds.ac.uk
@drandyclegg



47 RCTs included
3 used a validated instrument to identify frailty
14 did not report the duration of the exercise programme
113 different outcome measures were used
3 reported cost of the intervention
Meta-analysis not possible for any outcome



We need to standardise design 
of frailty RCTs and align with 
future international 
implementation



Standardise
1. Participants

2. Interventions

3. Outcomes
www.spirit-statement.org



1. Participants
• Use of a validated frailty instrument to define 

participant eligibility criteria enables
1. Consistent application throughout trial
2. FINDINGS THAT ARE WIDELY GENERALISABLE

• Facilitates future local, national and international 
implementation of findings

• Consider two-stage approach for pragmatic 
identification of frailty



2. Interventions

http://www.consort-statement.org/resources/tidier-2



3. Outcomes
• Key features of outcome measures for frailty 

trials:
1. Sensitive to change, with established MCID
2. Content validity, with avoidance of floor and ceiling 

effects
3. Feasibility, including valid for response via different 

modes (face to face/self-report/telephone)



3. Core outcomes for frailty trials
• Quality of life
• Activities of daily living (basic & instrumental)
• Loneliness
• Hospitalisation
• Nursing home admission
• Costs/cost effectiveness
• (Falls)



RCT of a home-based exercise intervention as extended 
rehabilitation for older people with frailty after discharge 
from hospital or intermediate (post-acute) care (n=718)
Funded by NIHR HTA Programme
£2M (March 2017 to June 2021)



Population



Intervention



Outcomes
1. Primary outcome

– SF36 Physical Component Summary (12m)
2. Secondary outcomes

– SF36 Mental Component Summary
– Instrumental ADL (NEADL)
– Basic ADL (Barthel)
– EQ5D-5L
– Health & social care resource use



Summary
• We need to STANDARDISE participants, 

interventions and outcomes for frailty RCTs
• Standardisation means that findings are 

generalisable, and facilitates implementation 
at a local, national and international level

• We need international consensus on the core 
outcome measures to include in frailty RCTs



Frailty: generalizing from clinical 
trials

Kenneth Rockwood, MD, FRCPC, FRCP
Professor of Medicine (Geriatric Medicine & Neurology)

Dalhousie University, & Attending Staff Physician
Nova Scotia Health Authority, Halifax, NS, Canada

Canadian Frailty Network Preconference IAGG 2017



Disclosures
• Through Dalhousie’s Industry Liaison Office, I have copyright of the 
• Clinical Frailty Scale. It is free for education, research & not-for-
• profit use. Users agree not to change or commercialize it.
• I founded DGI Clinical Inc., which provides outcome measures & 

advanced analytics to industry, 
• chiefly pharma. We receive support from Industry Canada’s 

Industrial Research Assistance and 
• Mathematics, Information Technology & Computer Science 

programs (IRAP/MITACS).



Objectives
To consider what we mean by generalizability in a clinical
trials setting, and from where the threats to 
generalizability arise. 

To propose how to address those threats prospectively in 
relation to frailty in clinical trials.





Generalizability in brief
Internal validity

The question: Are the results true within the study?
Threats: confounding, chance and bias.
Remedies: design, statistics, instrumentation



Generalizability in brief
External validity

The question: are the results true in other settings?
Threats: irrelevance, arbitrariness.
Remedies: similar in concept, variable in application



Generalizability (3)

Relevance: in time (period, cohort, age)
In the sample selection: representativeness
Ecological validity: sensitivity to difference settings



Sensitivity to Setting
The key concept in frailty is risk.  Risk doesn’t just vary by 
the individual but by their circumstances.

Remedies: measure social vulnerability; measure health 
protective behaviours.



Objectives Revisited
To consider what we mean by generalizability in a clinical 
trials setting, and from where the threats to 
generalizability arise.

To propose how to address those threats prospectively in 
relation to frailty in clinical trials.



Remedies
Inclusion/exclusion criteria: To pay attention to 
representativeness prospectively

When criteria applied post-hoc, to assay the extent to 
which baseline frailty predicts changes in frailty state and 
in relevant adverse outcomes.
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Moving towards common standards for the detection and 
measurement of frailty in practice

John P. Hirdes, PhD FCAHS
Professor

School of Public Health and Health Systems
University of Waterloo

Twitter: @interRAI_Hirdes



www.interrai.org

Acknowledgements

Collaborators
• Paul Hebert, MD FCAHS
• Andrew Costa, PhD
• George Heckman, MD
• Darryl Rolfson, MD
• Sean Bagshaw, MD MSc
• Duncan Robertson, FRCP FRCPC

Funding
• Canadian Frailty Network
• Ontario Ministry of Health and Long-term 

Care
• Canadian Institute for Health Information

Twitter: @interRAI_Hirdes



www.interrai.org

Agenda

• Need for systematic approach
• Overview of interRAI assessment system

• Frailty measures in interRAI instruments
• System level solutions for measuring frailty

Twitter: @interRAI_Hirdes
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Need for a Systematic Approach
to Identifying Frailty in Health Care

• Status quo
• Allow for heterogeneity in operational definitions and measurement tools
• Frailty measured on case by case basis
• Application at individual level within single clinical setting/team

• Problem with status quo
• Most older people in contact with multiple clinicians in different sectors of health care

• Primary care, ED, hospital, home care, long term care home
• If all settings use different approach

• Greater assessment burden, inefficient communication, inconsistent 
allocation of resources

• Difficult to measure outcomes at person level and quality at population 
level

Twitter: @interRAI_Hirdes
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What Does it Take to Get to a 
National Approach to Measuring Frailty?

• Routinely administered information standards deployed across continuum of care
• Standardization of measurement
• Specifications of data standards and coding rules
• Training of assessors
• Reporting standards for quality reports and clinical records
• Cross-sector consistency 
• Data sharing for: a) longitudinal view b) reducing redundancy
• Timing of initial and reassessments 
• Data quality monitoring
• Engagement of key stakeholders (e.g., ministries, CIHI, Can Health Infoway)

Twitter: @interRAI_Hirdes
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What Systems does Canada Already Have in Place?

• interRAI assessments
• Supported nationally by Canadian Institute for Health Information through three reporting 

systems
• Continuing Care, Home Care, Mental Health
• New Integrated interRAI Reporting System in development

• Deemed Canadian Approved Standards by Canada Health Infoway
• Adopted in 10 provinces/territories, pilots/implementation underway/planned in 3 more
• Include all/most common domains found in frailty scales (except grip strength)

Twitter: @interRAI_Hirdes
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interRAI
Who ?

 International, not-for-profit network of ~100 researchers and 
health/social service professionals

What?
 Comprehensive assessment of strengths, preferences, and 

needs for vulnerable populations

How?
 Multinational collaborative research to develop, implement and 

evaluate instruments and their related applications

151
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North America
Canada

US
Mexico

Europe
Iceland, Norway, Sweden, Denmark, Finland, 
Netherlands, France, Germany, Switzerland, 
UK, Italy, Spain, Czech Republic, Poland, 

Estonia, Belgium, Lithuania, Russia
Portugal, Austria

Pacific Rim
Japan, China, Taiwan, 

Hong Kong, South Korea, 
Australia, New Zealand

Singapore

South Asia, Middle East & 
Africa

India, Israel, Lebanon, Qatar
South Africa, Ghana, Rwanda

interRAI Countries

Central/ 
South America

Brazil, Chile
Peru

Twitter: @interRAI_Hirdes
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The interRAI Family of Instruments
• Intellectual Disability

• Child/Youth
• Adult

• Subjective Quality of Life
• Long term care
• Home and community care
• Independent housing
• Assisted Living
• Mental Health & Addictions
• Child/Youth Mental Health

• Caregiver Needs

• Home Care 
• Contact Assessment
• Home Care (adult & pediatric)

• Nursing Homes

• Palliative Care
• Palliative
• Hospice 

• Community Health Assessment
• AL supplement
• Functional supplement
• MH supplement
• Deafblind supplement

Twitter: @interRAI_Hirdes

• Acute Care 
• ED Screener
• ED Contact Assessment
• Acute Care
• Acute Care - CGA
• Post-Acute-Rehab

• Mental Health
• Inpatient
• Community
• Emergency Screener
• Forensic Supplement
• Addictions Supplement
• Correctional Facilities
• Brief Mental Health Screener
• Child & Youth Mental Health
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Implementation & Testing of interRAI Instruments in Canada

Solid symbols – mandated or recommended by 
govt; Hollow symbols – research/evaluation 
underway

RAI 2.0/interRAI LTCF
RAI-HC/interRAI HC
RAI-MH
interRAI CMH
interRAI ESP
interRAI PC
interRAI ID
interRAI ED/AC
interRAI CA
interRAI CHA
interRAI BMHS
interRAI SQoL
interRAI ChYMH

Twitter: @interRAI_Hirdes

End of 2015:
9 million assessments of 
over 3 million Canadian
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What Makes the interRAI Instruments 
an Integrated System?

• Common language
• consistent terminology across instruments

• Common theoretical/conceptual basis
• triggers for care plans

• Common clinical emphasis
• functional assessment rather than diagnosis

• Common data collection methods
• professional assessment skills + clinical judgment of best information source

• Common core elements
• some domains in all instruments (e.g., depression, cognition)

• Common care planning protocols
• for sectors serving similar populations

Twitter: @interRAI_Hirdes
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Integration through:
Compatible assessment systems across settings
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Cognitive Performance in Various Canadian Care Settings
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Presenter
Presentation Notes
With data from interRAI’s integrated set of assessment systems, it is possible to get a fuller understanding of the needs and characteristics of older persons and people with disabilities across the various sectors of health care. 
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Integration through:
Management of transitions between settings
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Measures of Frailty Embedded in the interRAI Suite
Direct, composite measures of frailty

• Frailty Index
• 5 current variants

• HC: Armstrong et al., 2010
• AC: Hubbard et al., 2015
• HC: McKenzie et al., 2015
• HC: Campitelli et al., 2016
• ED-CA: Brousseau et al., under review

• FRAIL-NH
• 2.0: Luo et al., 2015

• Home care frailty scale
• HC: Morris et al., 2016

Outcome-specific indicators 
related to frailty
• CHESS  mortality

• HC, LTCF: Hirdes et al., 2003 & 2014

• DIVERT  ED visits, hospitalization
• HC: Costa et al., 2015

• MAPLe NH placement, caregiver 
distress
• HC: Hirdes et al., 2008

Twitter: @interRAI_Hirdes
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90-day 
transition rates 
in home care: 
What indicator 
should be used 

for each 
outcome?

Twitter: @interRAI_Hirdes

CHESS DIVERT FI (Armstrong) MAPLe

Hospzn

ED 
Visits

Death
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Frailty Index (FI) Values Derived from interRAI Assessments

Hubbard et al (2015) Acute Care - Australia
Home Care Clients (2010-15) Canada
N=579,840

Twitter: @interRAI_Hirdes
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Mean Frailty Index scores by Province and Age groups, 
Most Recent Assessment, 2010-15 (n=579,840)

Twitter: @interRAI_Hirdes

162

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

AB BC MB NL NS ON YT

Fr
ai

lty
 in

de
x

Provinces and Age Groups (years)

65-69

70-74

75-79

80-84

85-89

90-94

95-99

100+



www.interrai.org

Where Are the Current Information Gaps in Canada?

• interRAI already established as pan-Canadian standard
• Long term care homes, home care, mental health
• Widespread use in other settings

• Limited implementation or research in Canada
• Acute care

• Several provinces use
RAI-HC adapted for hospitals for LTC admissions
Contact assessment for discharge with home care

• CFN funded pilot of interRAI Acute Care
• Growing use of interRAI ED Screener App based on Assessment Urgency 

Algorithm (AUA)
• Primary care

   
Twitter: @interRAI_Hirdes
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How Do We Deal With Those Information Gaps?

• Targeted implementation of interRAI systems
• Screener like AUA  interRAI Acute Care or interRAI Community Health Assessment

• Derive Frailty Index from EHR and interRAI systems where available
• FI becomes a common frailty measure linking sectors with/without interRAI assessments 

Twitter: @interRAI_Hirdes
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How Would We Use Frailty Measures?

• Unidimensional vs multidimensional concept
• Singular construct or umbrella term?

• Frailty may be related to various adverse outcomes
• But outcome-specific risk measures may outperform a global frailty measure
• Specific risk factors for specific outcomes may warrant additional review to inform intervention

• Indicators of aspects of frailty may have differential utility across continuum
• IADL may be highly relevant in home care, primary care but not nursing homes
• ADL may have little variation in home care, primary care

• Identifying frailty is a starting point, but not complete approach to care of older 
persons with complex needs

Twitter: @interRAI_Hirdes
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Thank you!

Twitter: @interRAI_Hirdes



Moving towards common 
data elements and core 

outcomes in frailty research
A collaborative stakeholders effort 

John Muscedere,
Scientific Director and CEO
Canadian Frailty Network



Presenter Disclosure
Dr. John Muscedere
• Scientific Director and CEO for the Canadian Frailty 

Network which is funded by the Government of Canada 
through the Networks of Centers of Excellence (NCE).

– CFN partners with governmental entities, NGOs and commercial 
entities including pharmaceutical corporations

• Relationship with commercial interests:
– Consulting: PolyPhor Pharma



Objectives

• To discuss the need for common data elements and 
standardized outcomes.

• To discuss a possible approach for developing common 
data elements and core outcomes.
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Evidence for decision making
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Evidence needed to transform care delivery

174



• Scoping review of original research articles studying frailty in 
hospital and pre-hospital settings

• 717 articles
• 23% done in geriatric, 11% in ER, 10% in cardiology units, 2% 

pre-hospital settings
• 59% of studies did not measure frailty

175Source: GSA 2016 Annual Scientific Meeting



Therapeutic interventions for frailty
Scoping review of community based interventions 

• 14 Studies were found (12 RCTs, 2 cohort studies)
• Intervention in 9 Studies reduced level of frailty
• Variety of interventions including physical activity (4), physical 

activity + nutrition (4), physical activity + nutrition + memory 
training, home modifications (1), physical therapy + exercise + 
home modifications (1), geriatric assessment (3)

• Variety of frailty definitions and outcomes

Source: Puts et al, Age and Ageing, 2017



Therapeutic interventions for frailty

• 38 RCTs reported
• Most were small (1 > 1000 pts)
• Outcomes varied widely:

– Change in frailty scales, mobility, 
strength, weight, gait speed, 
insulin resistance, muscle mass



Systematic Review of all RCTs Studying an 
Intervention in a Frail Population
• Objectives:

– To determine the extent of interventional research for frailty
– To describe characterization of the populations enrolled
– To describe the outcomes used in the studies

• Inclusion criteria
– Randomized Controlled Trial (RCT) Enrolling Frail Patients in any care setting
– Any Intervention

• Exclusion
– Abstract only, Protocol publications, Secondary publications

• 165 Studies Included
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Frailty Trials (clinicaltrials.gov)

352 Registered Studies
• 270 (76%) Interventional
• 181 (51%) Randomized

241,362 Registered Studies
• 193, 369 (80%) interventional
• 129, 486 (54%) Randomized

ALL TRIALS FRAILTY TRIALS

Presenter
Presentation Notes
4 had interRAI mentioned241,362193,369Frailty352270 intervention



Problems with current evidence for decision making

• Studies to date have used a variety of population descriptors, 
frailty measurements or no objective measures of frailty

• Outcomes reported vary: many not patient centered or health 
system outcomes

• Limited interpretability, comparability and aggregation 
possibilities for studies

• Limited ability to conduct study to study comparisons
• Limited ability to assess generalizability (external validity) or 

applicability.



Increased usability of evidence from frailty studies

1. Standardized core data elements
2. Standardized data dictionaries
3. Standardized common outcomes
4. Move towards open data in frailty studies

183



Common outcome set
• An agreed standardised set of outcomes that 

should be measured and reported, as a minimum, 
in all clinical trials in specific areas of health or 
health care

Presenter
Presentation Notes
Aa core outcome set is essentially an agreed standardised set of outcomes that should be measured and reported, as a minimum, in all clinical trials in specific areas of health or health care. Criteria:Truth: does the instrument measure what it’s supposed to? (face content, construct validity)�Discrimination: does the instrument discriminate between situations of interest? (reliability, responsiveness)�Feasibility: is the instrument applicable in terms of cost (money and time), ease of use and interpretation?



What is the right outcome…

• 20 potential instruments
• Conclusion: 

– Frailty index the most promising
• Continuous scoring system
• Influence of non-changeable items in index
• Clinometric properties need to be studied further

Presenter
Presentation Notes
Many Frailty Outcome Instruments do not meet or have been poorly studied for their Validity, Reliability, Discrimination and Feasibility, Floor-ceiling effectsDifferent scales measure different domains.



What is the right outcome…
• Survey of elderly citizens ranking potential outcomes for 

studies of critical illness
– Highest ranking or most important

• Permanent neurological dysfunction
• Quality of Life
• Long term disability requiring institutional care

– Lowest ranking or least important outcomes
• Duration of hospitalization
• Mortality
• Delirium

Muscedere et al, ESICM 2015



The best outcomes according to key stakeholders

Is this a good measure of care/outcome? Scale: 1 (disagree) to 5 (agree)

Increasing patient quality of life 4.7 (0.5)

Increasing providers’ competencies, skills, or knowledge 4.5 (1.6)

Reducing symptoms 4.5 (1.7)

Reducing caregiver burden 4.4 (1.7)

Participants
• 8 patients/caregivers, 18 healthcare professionals, 16 decision makers
• 5 provinces, various settings of care

Objective
• To prioritize care 36 indicators/outcomes for frail seniors

Giguere A. Personal Communication, 2017



Patients often disagree with HCP! 
Bartlett et al, Ann Rheum Dis 2012

Patient and provider involvement in identifying core domains-
Delphi process



The Benefits
Collection of core data elements and common outcome measures 
across studies of a similar nature can result in…

• uniform data description, quality, increased consistency.
• facilitation of better designed studies.
• easier implementation of studies.
• easier for funders to evaluate proposals.
• much more likely to measure appropriate/relevant outcomes.
• reduction in selective reporting
• rapid and convenient cross-study analysis.
• rapid synthesis and easier analysis of pooled data (i.e. improve 

systematic review/meta-analysis).
• potential ability to harmonize with administrative data sets. 

Presenter
Presentation Notes
Much more likely to measure appropriate outcomes because of the need to involve multiple, different stakeholders to determine what should be core.



Precedent set by others
• Core Outcome Measures in Effectiveness Trials (COMET) initiative:

– Development and application of agreed standardised sets of outcomes, known as ‘core outcome sets’.
– Aims to collate and stimulate relevant resources, both applied and methodological, to facilitate exchange of ideas and information.
– http://www.comet-initiative.org/about/researchprojects

• NIH Common Data Elements (CDEs) Initiatives (CDE Resource Portal):
– NIH encourages use of CDEs in clinical research, patient registries, and other human subject research.
– https://www.nlm.nih.gov/cde/index.html
– Neurological disorders, drug abuse, nursing research, early detection

• The National Patient-Centred Clinical Research Network (PCORnet) –

– Common Data Model (CDM) - Each PCORnet partner network maps data to the same consistent format (i.e., with the same variable 
name, attributes, and other metadata). 

– http://www.pcornet.org/pcornet-common-data-model/

• Outcome Measures in Rheumatology initiative (OMERACT)
– Core sets developed for many rheumatologic conditions.
– www.omeract.org

• Alzheimer’s Disease Neuroimaging Initiative (ADNI1 and ADNI2)
– Among other goals, ADNI goal is to develop improved methods which will lead to uniform standards for acquiring longitudinal, multi-

site MRI and PET data on patients with Alzheimer’s disease (AD), mild cognitive impairment (MCI), and elderly controls.
– http://adni.loni.usc.edu/

http://www.comet-initiative.org/about/researchprojects
https://www.nlm.nih.gov/cde/index.html
http://www.pcornet.org/pcornet-common-data-model/
http://www.omeract.org/
http://adni.loni.usc.edu/


Improvements in OMERACT Rheumatoid Arthritis Core Outcome Set 
Inclusion in published trials over time  (Kirkham et al, Trials 2013)

Studies reporting full RA COS (%)
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Slide courtesy of P. Tugwell
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Process towards frailty CDE/COs 
1. Convene Expert Panel – International
2. Develop conceptual framework of core areas for outcome measures.
3. Create core domain set by identifying domains/sub-domains to be measured in each core 

area.
I. Literature review documents all domains/sub-domains and instruments used to date.
II. Stakeholder consultation to identify essential things to measure.

4. Consensus procedure (e.g., domains ranked via Delphi process) for selection.
5. Decision on how to measure selected core domains.

I. Literature review for list of potential measurement instruments.
II. Determine applicability of instruments (Goal is to have at least one instrument for each 

domain)
6. Draft core outcome measurement set is then subjected to repeated consensus procedure to 

finalize it.

Boers et al. Journal of Clinical Epidemiology 67 (2014) 745e753



Scope
Identifying existing knowledge
Stakeholder involvement
Consensus methods
Achieving global consensus
Regular review, feedback, updating
Implementation 
Clear presentation

Williamson et al, Trials 2012

Presenter
Presentation Notes
Published October 2012 



Thank You!
Questions?

muscedej@kgh.kari.net
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