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Disclosures

= My disclosures in 2011-2013 noted applications to various
Canadian government schemes to commercialize a
version of the frailty index based on a comprehensive
geriatric assessment, but no longer.

= \We asserted copyright of the Clinical Frailty Scale, and ask
users not to change or commercialize it.

= Key methodological papers are published in the open
access literature, incl. BMC Geriatrics and (for animal
work) J Gerontol Biol Sci.
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Expenditures Per Capita By Age Group
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Goals

1. To outline how frailty relates to ageing.

2. To outline how frailty challenges
modern health care.

3. To suggest how we might better meet
those challenges.
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Frailty as deficit accumulation: with age, most problems
become more common
(Canadian National Population Health Survey, n= 66,580)
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Consider this formula

e Condition X is common (ish).
e Condition X is associated with age.

* As the population ages, condition X will
become even more important.

 We must invest in better care/resources/
technology/interventions/training for
condition X.
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Cost of Living vs Cost of Dying —

exclude LYOL
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People age at different rates.
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Why does this matter?

Because frailty changes
care needs, and challenges
how modern medical care
IS organized.
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Cost of Living vs Cost of Dying —
exclude LYOL
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The argument in brief (1)

1. Ageing occurs via the subcellular accumulation
of deficits, which scale up to represent disease.

2. Frailty represents accelerated accumulation of
health deficits, making some people more
vulnerable than others of the same age.

3. When someone is frail, they are best thought
of as a complex system close to failure, and
not as a person with multiple diseases.
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Chronological age is a common
measure of the ageing process
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The frailty index

Number of deficits in an individual
Frailty Index =

Total number of deficits measured

e.g. in adataset with 50 health deficits measured, a
person with 10 things wrong (10 deficits) has a

frailty index of 10/50 = 0.20.
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Deficits accumulate
characteristically at all adult ages
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Case subject

Fit comparator
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Six-month survival by Fl-lab scores, in 427
older ED patients consulted to Medicine

Survival Functions
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At any age, women accumulate more deficits than do men.

For men & women, deficit accumulation is highly correlated (r>0.95)
with mortality
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Table 1. List of deficits used in the frailty index.

Deficits

Eyesight

Hearing

Help to eat

Help to dress

Ability to take care of appearance
Help to walk

Help to get in and out of bed
Help to go to the bathroom
Help to take a bath or shower
Help to use the telephone
Help to travel beyond walking distance
Help with shopping

Help to prepare own meals
Help to do housework

Ability to take medications
Ability to handle own money
Self-rated health

Troubles prevent normal activities
Lives alone

Having a cough

Feeling tired

Nose stuffed up or sneezing
High blood pressure

Heart and circulation problems
Stroke or effects of stroke
Arthritis or rheumatism
Parkinson’s disease

Eye trouble

Ear trouble

Dental problems

Chest problems

Trouble with stomach

Kidney trouble

Losing control of bladder
Losing control of bowels
Diabetes

Trouble with feet or ankles
Skin problems

Fractures

Trouble with nerves

Levels
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Measuring frailty as an
iIndex of (40) deficits

Frailty index distribution
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* Range = 0 to 0.66, mean 0.16
*The higher the Frailty Index, the more
frail the individual



The shape of the distribution changes with age, but
IS bounded, including by an upper less than the
theoretical maximal value of 1.0.
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The distribution changes from very skewed at 45-50 years to more symmetrical at old ages
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The Frailty Index distribution is typical and
consistent and does not have a ceiling effect

Community Long-term care
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Distribution of
the Frailty Index
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Kaplan-Meier Survival by the strata
of the FI
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Comprehensive
Geriatric
Assessment Form
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Capital Health L _
Comprehensive Geriatric Assessment Form
WNL = Within Normal Limits  ASST = Assisted  IND = independ DEP = Depend
O Cognition OWNL OCIND 0OMC ODementia O Delirium MMSE: FAST: ® Action Reguired
Chief lifelong occupation: Education (years): O Momkor
O Emotional OWNL O | Mood O Depression O Anxiety O Fatigue O Halluncination O Delusion O Other m
0 inpet
O Motivation OHigh Ousual Olow Health Attitude O Excellent O Good U Fair O Poor O Couldn'tsay| o cimec
O Communication Speech O WNL O impaired Hearing OWNL O impaired Vision OWNL O impaired | O GDH
O ns
O Strength OWNL Oweak Upper: PROXIMAL DISTAL Lower: PROXIMAL DISTAL | qoo..
O Exercise  DFrequent [ Occassional DO Not L Mie
O] Assisted Living
O Balance Oer
O Mobility O Other
IND SLOW ASST DEP IND SLOW ASST DEP e
Transfers IND Standby ASST DEP IND Standby ASST DEP
Bed ol IND  PULL  ASST DEP IND PULL ASST DEP
Aid =l None Cane Walker Chair None Cane Walker Chair Seal o1l ca
O Nutrition | Weight -8l GOOD UNDER OVER OBESE STABLE LOSS GAIN Lvery B
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A fralilty index based on a Comprehensive
Geriatric Assessment (FI-CGA) better
stratifies 70-month survival than does age
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A Frallty Index based on a Comprehensive
Geriatric Assessment identifies a group at
the highest risk of dying (some of whom live 18 months).

FI-CGA
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5-year transitions between different states
of health (empty circles), replicated 5 years
later (solid circles)*
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Individuals show many
trajectories in accumulation
health deficits
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Frailty and National Income

Mean Fl and Gross Domestic Product (GDP)
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Current Outcomes of Acute Care
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The argument in brief (1)

1. Ageing occurs via the subcellular
accumulation of deficits, which scale up to
represent disease.

2. Frailty represents accelerated accumulation of
health deficits, making some people more
vulnerable than others of the same age.

3. When someone is frail, they are best thought
of as a complex system close to failure, and

not as a person with multiple diseases.
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The argument in brief (2)

4. Frail older adults challenge health care systems, by
the complexity of their having many, interacting
health and social problems.

5. Health care has benefitted greatly from sub-
specialization. People with one thing wrong still do.

6. For the frail older patient that time has passed; we
must innovate to address their needs.

(The orderly behaviour of the frailty index offers a
means of bridging basic science & clinical studies.)
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% Comprehensive Geriatric Assessment

WHNL = Within Normal Limits ~ ASST = Assisted IND = Independent DEP = Dependent J
O Cognition MWNL O CND OMC  ODementia oDeliium MmsE: [N past: _ 3 [o Action Required
Chief lifelong occupation: X T1 Ce Manager Education {years): 16 & Monitor
O Emotional M{WNL 0O . Mood O Depression O Anxiety O Fatigue O Halluncination O Delusion O Other m
O Inpatient

O Motivation O High JUsual Olow  Health Attitude O Excellent O Good O Fair O Poor 3 Couldn'tsay | g ginic

O Communication Speech W WNL O Impaired Hearing W{WNL O Impaired Vision 3§ WNL 0O Impaired | O GDH

O NH
O Strength o WML M weak Upper: PROXIMAL DISTAL Lower: @OXIM@ DISTAL O Outreach
M Home

O Assisted Living

ASST  DEP IND  PULL @T‘lﬂ
alker Chair None Cane

STABLE  LOSS

WNL  FAIR

CONT  CONSTIP

CONT CATHETER m

IND ASST

O Exercise O Frequent O Occassional 3 Not

Bed

Aid

O Nutrition | Weight
Appetite
O Elimination| Bowel
Bladder
O ADLs Feeding
Bathing
Dressing
Toileting
IADLs Cooking

o INCONT
ATHETER [INCONT
ASST DEP
ASST DEP IND ASST
ASST DEP IND ASST
ASST DEP IND ASST
ASST DEP IND ASST

AT M TR AT

CURRENT (today)

BASELINE (two weeks ago)

E_T Problems: Med adjust req.  Associated Medication: {*mark meds started in hospital with an asterisk)
% 1 Weak and dizzy - falls (o]
= M COPD o Advir/Ventolin +/- Prednisone
e Osteoarthritis o __Tylenol FRN {no NSATDs)
= & Osteoporosis Qi .=
E 5 Mild CRF s} Ramipril 5 mg/day
S H Disordered sleep o Trazadone 50 mg PO ghs
Il 7 Hypertension o Aml 1 5 myg
il GERD o Omeprazol 20 mg/day
s B Large Tung mass (XR NYD) o
Il 10 Anemia hgbh 85(N) indices o
“* 11 Hyponatremla Nat = 128 o
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TABLE 1: Mouze Frailty Aszzezsment Form

Date:

Mouse #: Date of Birth: S5tz F M
Body weight (g} Surface body temperature (*C)
Rafing: O=absent 03=mild 1= severe

*  [ntegument: NOTES:
4 Alopecia 0 05 1
4 Loss of fur colour 0 05 1
4 Dermatits 0 05 1
4 Loss of whiskers 0 s 1
4 Coat condition 0 s 1
# Physical/Musculoskeletal system:
4 Tumours 0 05 1
4 Distended abdomen 1] 05 1
+ Kyphosis/hunched posture 0 0.5 1
4 Tail stiffening !
4 Gait
% Tremor -
& Foreimi grip strength Physical/Musculoskeletal system:
+ Body condition score
* Vestialocochlear/Auditory: 4% Tumours
ead tilt
4+ Hearing loss .
» Ocalar/Naza % Distended abdomen
4 Cataracts
4 Discharge/swallen/ squinti 1
§ Disharge/waller/ squin % Kyphosis/hunched posture
+ Corneal opacity
# Vision loss
+ Menace reflex 0 0.5 1
# Masal discharge 1] 0.5 1
* Digestive/Urogenital system:
4 Malocclusions 0 0.5 1
4 Rectal prolapse 1] 05 1
4 Penile/uterine prolapse 1] 05 1
# Diarrheea 0 05 1
* Respiratory:
4 Breathing rate/depth 0 05 1
+ Discomfort:
4 Mouse Grimace Scale 1] 0.5 1
4 Piloerection 1] 0.5 1

# Temperature score:
4 Body weight score:

Total Score’ Max Score:

@ E‘Q%\%QEPTIE Whitehead et al., J Gerontol A Biol Sci Med Sci 69:621-32, 2014.
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Six-month survival by Fl-combined
scores, Iin 427 older Emergency Dept
patients consulted to Medicine

Survival Functions
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Relationship between the number of
drugs prescribed to an older adult and
the chance of an adverse drug reaction
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FIGURE 4. Incidence of ADR’s (on logarithmic scale) stratified by

number of drug prescriptions administered during hospitalization to
each patient. Chi-square in 2 X 10 table = 349, P < 0.0001.
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The team conference
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tratifying frailty based on a CGA: data
in a standard PGY-1 IM, hx & pe

MWrs ML 8Gvo e Tn A —
From the PRI \Jpre&-rb.lfm, j"m T 1

_. Capital Health L N

Comprehensive Geriatric Assessment Form L

WHNL = Within Normal Limits ASST = Assisted .

IND = Independent DEP = Dependant

Q Cogiltive Status O WNL 0O Dementia MMSE O Inpatient
T CINDMCI 0 Delitium FAST a Clinic
Chisf lifelong occupation: £ducation: {years) a eoH

< Emetlgnal O WNL O 4 Mood 0 Depression B Anxiety O Fatigue O Other O NH

o DHigh OUsial Olow  Health Atude O Excellent QGood CFair O Puor T Coukdn'tsay g aw"

© Comnunication  Speech O WNL O Impaied  Hearing O WNL W Impaied  Vision OWNL O impaired O Assisted living

O Strongth OWNL O Weak Upper: PROXIMAL  DISTAL Lower: PROXIMAL _DISTAL R

© Mability Transfers IND ASST DEP IND ASST DEP

Walking IND SLOW ASST DEP IND SLOW ASST DEP
Aid
® Balance Balance WNL Impalred WNL .
Falls. 4 N Y  Number MN_Y  Numbe
O Elimination |  Bowel CONT CONSTIP  INCONT
Bladder %
© Kutrition Weight E
Appetite s
O Abls Feeding o ]
Bathing z =
Dressing o 1
. Toileting |
- G lABLs Cooking e
Cleaning
Shapping 7. Sevately
Medications frail
8. Very
saversly ill
© $lesp O Normal O Disrupted £ Daytime i Sockally Engeged O Freg OCOcc D Not [3- Termiraaly i)
O Soddal O Maried Lives Homa Surpulh Cansgiver relationship  Camagiver Stress
O Divorced. 0 Alone O Howse (Levels ) O Informal O Spouse 0 None
WWidowed  DOSpouse  OSleps(Number ) O HONS D $ibling O Low
O Single X Other a Apartment O Other Ul Offspring O Moderate
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What Is added by a Comprehensive
eriatric Assessment

< H .. 26 e idao. I’\%{‘w\aj&on _
v g/‘é{r@_@ Serw’&lr. xS fmend . - ’_ _]

. Capital Health L i
Comprehensive Geriatric Assessment Form
WNL = Within Normal Limits ASST = Assisted
IND Independent DEP = Dependant
el o
® Cognitive Status 0O WNL & Dementia wmse 1o O Inpatient
O GIND/MCI ® Deliriu FAST Clinig
Chiet Iifolong vecupation: Maauseulhe. Education: {years) AN D o
O Emotional O WNL O 1 Mood O Depressian B Anx|aty = Fatigue O Other NH

© Motivation O High SUsual O Low Health Attituds O Excellent D Good O Fak OPoor W Couldn't say
< Communication Speech @ WHNL O Impaired Hearing O WNL W impaired Vishon O WNL W Impaired
Strength OOWNL W Weak Upper: PROXIMAL DISTAL Lower: PROXIMAL | DISTAL

oeQ0Ooo0aon
i §

® Mohility Transters % ASST DEP IND ASST @ 2-pposen
Walking Eﬁﬂ i ST 0 P IND SLOW ASST I
Aid Lls:\t-’ 7 APV J da
& Balance Balance C@ it
Falls S o
il ah -
& Elimination g:ﬂer 22 e 43 S —
® Hurition Waight oe. brye |1 Ve
Appetite i Com7 e
] - = NPRN [ EXTHCT]
& ADLs Feeding o] co-morbid x
Bathing E z Lot foss, & disamse
Dressing o = bl 4. Apparently;
Toileting 2 kert G vuinerable | ;|
® [ADLs Tooking @ Ll s [ 5. Mildly teail
Cleaning 6. '::I'““"
‘Shapping
AL 7. Severely
Medications all .
8. very
2 IND sevarcly it
® Sleep 1 Normal O Disrupted  # Daytime drowsiness Socialty Engaged @ Freq DOcc O Not 9. Tarmiinatly ill
& Soclal O Mamied Lives Home S
D Divorced O Alone O House (Levels __ ) B Informal gmmm ma Jay Srea- b0
B Widowed 0O Spouse [ Staps (Mumber_ 3 O HCNS O Sibling Y
O Single - Other O Apartment - Other ® Oftspring (eldest” O Moderate assbit
W Assisted Iiving £ Req. more suppot O Other AMED O High
@ Advance directive in place? T Nursing horme O Mane: m occupation: (CG)
s D Other  Codo Stams @ Do net resuscitate D) R
Problems: adjust req.  Asscciated Medication: {mark mecs started in hospitel with an astesise)
1. RFR Fﬁu H@'QW&M c\%. BHcT g 12-Sms g '.-1.'2 S, fkey N
2. _Hoe Wwperfism  Hoo bp 46 /SO E. GO @
3 e ° =]
=y . Abeal Lo ilaben o
=g 5. s Lip i dera »
=l - Core bt vak coha Sispoam . .
I 7 niteoperpou o _Vhareo Blealeca ] & ni EL
=) s, GECED T® _rolorpro pule. PO ong flay
=y s o5 % e fhaby , o Myleal ar@afd” Bro”
=] 10 Demm{‘!(-— (el vnwed e/ UaD ) ® _poibs v £ ot cucsives
= o o Wabeom Bl (oo 110
. “

synfdyro X

- I AssessoriPhysician: Date:
5. Pico CRE® (A RRERTATe 15 i pnesms | D

B Z007-3008 All tights reserved. Geriatric Medicine Research, Daihousia Unlversity.
Assessment Forms Halifax, Canada. Permission granted ta copy fer nessarch and educationai use only.
C0O184MR_06, 09 Page L of 1

DALHOUSIE
UNIVERSITY




Which patient is the more frail?
Which patient is the more acutely ill?

Case 1: 83 Year Old Man. Wife called EMS.
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Case 2: 80 Year Old Man. Wife called EMS.

Comprehensive Geriatric Assessment Form
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Measuring mobility:
the HABAM

© The Hierarchy of Balance and Mobility

® In bed-mobility

Cannot move off pressure points
Moves side to side

Can push to sit up

Can swing legs over the side of the bed

b i 3
MacKnight & Rockwood Age Ageing 1995;24:126-30
MacKnight & Rockwood J Clin Epidemiol 2000;53:1242-
1247

Rockwood et al. J Am Geriatr Soc, 2008;56:1213-1217.
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Hierarchical Assessment of Balance and Mobility

Figure 1. Scores for two patients over their hospital course.

Date Assessed

HlerarChlcaI Instrument Day 03 04 105 06 |07 08 09 |10

Assessment of e —

10. stable static standing e |
113 . 7. stable dynamic sitting A .
Balance and MObIIIty- 55tab\estaticsitting . oA |
0. impaired static sitting
i i
embracing complexity TRANSFERS
12. 1 person standby .

through pattern recognition [ e mmases .

7.1 person assist .

in a state variable 3.2 person assist ea o Te

0. total lift
26. unlimited
25. limited > 50m
21. unlimited with aid
18. with aid >50m o |o
15. with aid 8-50m .
12. 1 person standby/+/- aid .
9. 1 person hands-on/+/-aid )
7. lying-sitting independently A °
4 positions self in bed . o A
0. needs positioning in bed
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Mean value of first 14-day HABAM
scores by discharge disposition

Outcomes - Balance

18
——e — Home
—e— Assisted Living
16 _ |
—e— Nursing Home
Dead
14 [ . O
12
10
8+
6
4

| | | | ‘ |
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Clinical Frailty Scale™

| Very Fit — People who are robust, active, energetic
and motivated. These people commonly exercise
regularly. They are among the fittest for their age.

2 Well - People who have no active disease
symptoms but are less fit than category |. Often, they
exercise or are very active occasionally, e.g. seasonally.

3 Managing Well - People whose medical problems
are well controlled, but are not regularly active
beyond routine walking.

4 Vulnerable — While not dependent on others for
daily help, often symptoms limit activities. A common
complaint is being “slowed up”, and/or being tired
during the day.

5 Mildly Frail - These people often have more
evident slowing, and need help in high order IADLs
(finances, transportation, heavy housework, medica
tions). Typically, mild frailty progressively impairs
shopping and walking outside alone, meal preparation
and housework.

6 Moderately Frail - People need help with all
outside activities and with keeping house. Inside, they
often have problems with stairs and need help with
bathing and might need minimal assistance (cuing,
standby) with dressing.

DALHOUSIE
UNIVERSITY

7 Severely Frail - Completely dependent for
personal care, from whatever cause (physical or
cognitive). Eve 2y seem stable
high risk of dying

N so, 1l

and not at

& months).

8 Very Severely Frail
a

I 10T recover

9.Terminally Il - Approaching the end of life, This
category applies to people with a life expectancy
{ <6 months, w

‘caching the end of life. T

Scoring frailty in people with dementia

n severe dementia, they cannot do personal care with

|. Canadian Study on Health & Aging, Revised 2008
1. K. Rockwood et al. A global clinical measure of fitness and
frailty in elderly people. CMAJ 2005;173:489-495

) 2007-2009 Version 1 2.All ights resarved Geriatric Medicine DALHOUSIE
i ! 9, . All righ Med: @ 3 SRSITY

y. Habax. Canada. Permissson granted

to copy for research and educational purposes only

) are not otherwise evidently frail.

List of Frailty:

1. Very Fit

2. Well

3. Managing Well

4. Vulnerable

5. Mildly Frall

6. Moderately Frall

7. Severely Fralil

8. Very Severely Frall
9. Terminally ill

jing
I measure of fitness
005; 173:489-495



Risk of death within 30 days In
relation to HABAM scores

e Absolute risk of death If:

— mobility & balance was no worse (same/
better) in the first 48 hours: 4%

— mobility only was worse In the first 48 hours:
3%
— mobility & balance was worse in the first 48
hours: 4%
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The argument In brief (2)

5. Frail older adults challenge health care
systems, by having multiple, interacting health
and social problems.

6. When our system was designed, the median
age of the population was 27 year; single organ
system illness was the norm.

/. Health care has benefitted greatly from sub-
specialization. People with one thing wrong still
do.

8. For the frail older patient that time has

passed;we must innovate, or lose Medicare.
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Collerton et al.,
Mech Ageing Dev
2012;133(6):
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Deficits accumulate
characteristically at all adult ages

0.5
% 0:45 A National
< Population
g 095 §  Health Survey -
E 03 g Mean Frailty
g 0.25 < Index at each
C% 0.2 g cycle in relation
§ 015 ¢ toage
g* 0.1
=
- 0.05
0 Age (years)

10 20 30 40 50 60 70 80 90 100
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New drugs and new interventions -
drive costs; both are heavily used by
older adults, to unclear benefit

Figure 4-1-2

Provincial-Territorial Government Health Expenditure
by Component — Component-based Approach

[Per cent of GDP)
ED BO

2008-09 I030-21 2032-33 2044-45 205657 2068-69 2080-B1

*10

Sources: Canadian Institute for Health Information; Office of the
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