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Goals and objectives

94-yo man with fall and fracture

After participating in this activity, you will be able to

• Fall, resulting in 4 rib fractures (concern for flail chest) and vertebral fracture

• Define frailty using commonly used frailty definitions

• PMH: AF on warfarin, COPD, hypothyroidism, PE, BPH, HTN, HFpEF, CAD, anemia, valvular
heart disease (s/p mitraclip)

• Perform a brief screening test of frailty

• Hospital course: ICU admission for respiratory monitoring
– Pain control: APAP, hydromorphone PRN, oxycodone PRN

• Interpret the results of comprehensive geriatric assessment-based frailty index

– Tachycardia (due to AF), fatigue

• Prior to admission: lives with wife at home; use a rollator; ADLs independent; IADLs help
with housekeeping

• Develop a transition-of-care plan for medically complex older adults based on
frailty assessment

• Inpatient functional change: impaired safety awareness, requires assistance with
functional mobility
• Discharged to rehab on hospital day 4
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89-yo woman with pneumonia and AF
• Fell at home, unable to get up; pneumonia and new-onset AF with RVR
• PMH: depression, weight loss (>10 lbs), osteoporosis, incontinence, syncope,
recurrent falls, macular degeneration

Part 1: Overview of frailty

• Hospital course: IV antibiotics, metoprolol and apixaban for AF, straight cath PRN
for urinary retention, delirium
• Prior to admission: live alone independently (ADL/IADL)
• Inpatient functional change: loss in endurance, mobility, and self-care ability
• Discharge to rehab on hospital day 12
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Same treatment, different outcomes:
some patients are more prone to poor outcomes

What is frailty?

Drugs

No fall
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Surgery

Fall

Improved
function

Functional
decline
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PHENOTYPE OF FRAILTY

Frailty: a geriatric syndrome underlying
heterogeneity
Seminar
• A state of reduced physiologic reserve to maintain homeostasis (homeostenosis)
• Increased vulnerability to poor health outcomes after a stressor
• Manifestation: fatigue, weight loss, falls, delirium, and fluctuating disability

Functional abilities

Frailty phenotype (physical frailty)

Frailty prevalence and outcomes

Frailty phenotype attempts to measure altered stress
response and energy metabolism abnormalities

Downloaded from biomedgerontology.oxfordjournals.org by GSA GeronAB on August 11, 2010
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Fried et al. J Gerontol A Biol Sci Med Sci. 2001; 56: M146-56
Figure 1. Cycle of frailty hypothesized as consistent with demonstrated pairwise associations and clinical signs and symptoms of frailty. Reproduced with permission from (14).
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Calculate a survey-based frailty index!

Frailty as deficit accumulation:
“The problems of old age come as a package”

Deficit-accumulation
frailty(yes/no)
index
(FI)
• 58 health deficits
were
used.!

(Fontana et al. Nature 2014; 511: 405-406)

Robust

• Minimal chronic disease
• No functional impairment

• Hypertension
• Degen. spine disease
• Arthritis
• Diabetes
• Coronary artery disease
• Chronic kidney disease
• Peripheral neuropathy
• Mild cognitive impairment
• Depression
• Polypharmacy

Pre-frail

• Multimorbidity, polypharmacy
• Mild functional impairment
• Mild mobility limitation

• Hypertension
• Degen. spine disease
• Arthritis
• Diabetes
• Coronary artery disease
• Chronic kidney disease
• Peripheral neuropathy
• Severe cognitive impairment
• Depression
• Polypharmacy
• Vision impairment
• Sarcopenia
• Heart failure
• Pulmonary hypertension
Frail

• 1560Frailty
can be quantified as
WALSTON ET AL.
More deficits = vulnerability

• Hypertension
• Degen. spine disease
• Arthritis

• Multimorbidity, polypharmacy
• Severe functional impairment
• Severe mobility limitation
• Weak muscle strength
• Fatigue, weight loss, inactivity
• Recurrent falls
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Submaximal limit of a deficit-accumulation FI

– General health status, diagnoses, functional limitation, sensory
impairment,
memory loss, depression, fall, incontinence!
deficit
accumulation.
AUGUST 2019–VOL. 67, NO. 8

JAGS

n of health deficits present
n
of health deficits considered
frailty is and how it can be best captured by a speciﬁc assess-

• inProportion
of deficits (range: 0 to 1):
F I = strategies, stems from the confusion as to what
the United States and in many other countries around the
of intervention

world. Furthermore, there remains a relative paucity of evi– that
Need
≥30frailty
deficit
items
ment. The lack of clarity may be connected in part by the use
dence
assessing
facilitates
clinical decision making
of the word “frailty” to indicate disparate conceptual frameand ultimately improves speciﬁc relevant outcomes for frail
risk predictors, and assessments.
Furthermore,
older
To identify
strategies
that accelerate the inte-andworks,
– patients.
Deficits
should
be age-associated
acquired
Score
Classification
related—and as of now, loosely deﬁned—concepts of “vulnergration of frailty into clinical practice and to stimulate the
ability” and
“resiliency” have further
clinicians and
<0.15confusedNon-frailty
production
of scientiﬁc
evidence
that supports
such integra(e.g.,
symptoms,
diagnoses,
functional
limitations,
physical
researchers alike. Given the long-standing debate on these deﬁtion, a symposium was organized by the Intramural Research
examination, diagnostic test abnormalities) nitions and related terms, the organizers
0.15-0.24
Pre-frailty
did not
debate these
Program of the National Institute on Aging in collaboration
topics or attempt a consensus. Rather,
they sought
to frailty
move the
with the Johns Hopkins Older Americans Independence CenMild
The overall
burden
is goals
important;
less emphasis
ondebate through0.25-0.34
ﬁeld beyond this
recommending the developter –
leadership
in September
2017. The
of this meeting
ment of clearer deﬁnitions as described
here.
0.35-0.44
Moderate frailty
were to (1) identify barriers preventing more rapid integration
specific
of frailty
assessmentitems
and interventions into clinical practice in
0.45-0.54
Severe frailty
the United States; (2) uncover gaps in evidence that demonClariﬁcation of Conceptual Frameworks for Commonly
– effectiveness
Increasing
popularity
formoving
implementation
EHR
strate
of interventions
that are
into pracUsed in
Frailty
Models
≥0.55
Advanced frailty
tice; and (3) use this information to inform the development
The two most highly cited frameworks that have emerged in
of a future research agenda that will help accelerate the intethe
literature
both
carry
the
label
of
“frailty,”
despite
marked 14
Rockwood
et
al.
Sci
World
J
2001;
1:
323-36,
Rockwood
et
al.
Clin
Geriatr
Med
2011;
27:
17–26
gration of frailty into clinical practice in the United States.
differences in their theory and conceptual basis, respective
To maintain the focus on these speciﬁc goals, many
methods for assessment, and identiﬁcation of frail individuals
important frailty-related topics that already have seen considby each method when applied to the same sample of peoerable discussion in the literature were not addressed in this
ple11,12 (Figure 1). The ﬁrst concept, often termed “physical”
symposium. Nor was a consensus on the deﬁnition of frailty
or “phenotypic” frailty, was deﬁned as “a biologic syndrome
sought. Rather, speakers were charged with identifying the
of decreased reserve and resistance to stressors, resulting from
highest priority barriers and gaps to be surmounted, and with
cumulative declines across multiple physiologic systems, causproviding frailty research recommendations around three
ing vulnerability to adverse outcomes”.2 Its biological basis is
major themes detailed here.
thought to be implicated primarily, and quite speciﬁcally,
through altered stress response systems and energy metabolism
TRANSLATING FRAILTY INTO CLINICAL
abnormalities. Its clinical hallmarks of weakness, slowness,
PRACTICE: BARRIERS AND OPPORTUNITIES
weight loss, fatigue, and low activity were derived from clinical
observations of older adults who were declining. These core
Several major barriers and related opportunities to improve
features were hypothesized to be proxies of manifestations of
frailty integration into clinical practice were identiﬁed.
dysregulation in speciﬁc physiologic domains.
The second major concept, often termed “deﬁcit accuThe lack of general consensus on the language used to
mulation frailty,” hypothesized that the accumulation of health
describe frailty, and the differing theories on the nature
and functional problems serves as an indicator of an individual’s
of frailty, present ongoing barriers to researchers and
aging-related health state.1 This concept has been operationmay discourage clinicians considering using frailty
alized into a “frailty index” assessment that does not include
assessment in clinical practice
prespeciﬁed variables but suggests assessing a wide range of
Much of the delay in deploying frailty assessment methodolopotential signs, symptoms, laboratory abnormalities, medical
gies, and in gathering relevant evidence to support the efﬁcacy
conditions, and disabilities, among others. In this concept, each

14!

Frailty phenotype vs deficit-accumulation FI

• Submaximal limit of a frailty index (typically
~0.7) indicates “very few
people can
Frailty and Deficit Accumulation
21
survive with more than 70% deficits.”

• Correlation between the two measures: 0.65
(A)

(B)
Disability

Physical
Activity

Submaximal limit
Nursing home population
Community population

Muscle
Strength

Weight Loss

Poor
Nutrition

PHYSICAL
FRAILTY

Walking
Speed

CUMULATIVE
DEFICIT
FRAILTY

Energy Level

Cumulative
Medical
Conditions

Functional &
Cognitive
Decline

Figure 1. Representation of conceptual framework of two major theories on frailty. (A) Physical frailty, also termed phenotypic or
2. The
relationship
between
deficit
accumulation
and age.
is 2011;
the mean
Rockwood et al. JFig.
Gerontol
A Biol
Sci Med Sci.
2007; 62A:
M722-M727,
Rockwood
et al.The
Clinlower
Geriatrline
Med
27: 17-26.
slope of deficit accumulation from surveys of community-dwelling people in 4 Western
countries (Australia, Canada, the United States, and Sweden). The slope increases at about
0.03 per year. Note the log scale for the value of the frailty index. The upper line shows the
relationship between the mean value of the frailty index and age for clinical and institutionalized samples. Note that the slope for those samples is close to 0, that is, these groups are,
on average, so impaired that they cannot withstand another deficit, which is why no more
deficits accumulate. (From Mitnitski A, Song X, Skoog I, et al. Relative fitness and frailty of
elderly men and women in developed countries and their relationship with mortality. J Am
Geriatr Soc 2005;53:2184–9; with permission.)

Change in the Frailty Index

It is well known that health generally does not improve with age. Deficits accumulate
and this is reflected in the age-specific elevation of the trajectories of the frailty index.
The trajectories can vary significantly within a group of individuals, reflecting the differences in each individual’s aging rate. Individual trajectories can change in any

15

frailty,
is hypothesized
to have a speciﬁc
age-related
biological
basis that drives the appearance of signs and symptoms 16
Rockwood syndromic
et al. J Gerontol
A Biol Sci
Med Sci. 2007;62A:M738-M743,
Walston
et al. J Am Geriatr
Soc 2019;67:1559-1564.
(outward pointing arrows). (B) Cumulative deﬁcit frailty is hypothesized to be driven by cumulative nonspeciﬁc health, functional,
psychological, and cognitive deﬁcits (inward pointing arrows). Both concepts of frailty predict vulnerability to adverse outcomes
and have led to multiple derivative frailty detection tools.

4

9/18/19

Brief frailty screening tools (<3 mins)
FRAIL scale

5 characteristics are
assessed (self-report)
•
•
•
•
•

Part 2: Brief screening tests for frailty

Fatigue
Resistance
Ambulation
Illness
Loss of weight

Morley et al. J Nutr Health Aging. 2012;
16: 601-608
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Clinical Frailty Scale

A general assessment of
medical history, ADL and
IADL disability is needed.

Gait speed

Chair stands

4-meter or 5-meter usual
gait speed

Time to complete 5 chair
stands without use of arm

• Usual gait speed is
more prognostic than
maximum gait speed.

• Inability to complete
the task is considered
as abnormal.

• A stopwatch and a long • A chair and small
corridor are needed.
space are needed.

Rockwood et al. CMAJ. 2005; 173: 489495.

• A sensor/wearable
device is available.

• May not be feasible in
hospitals or SNFs

Studenski et al. JAMA. 2011; 305: 5058.

Bandinelli et al. J Am Geriatr Soc.
2009; 57: 2172–2173.

Kim DH. (2018). Frailty and Functional Assessment. In S. Barnett & S. Neves (Eds.), Perioperative Care of the Elderly Patient (pp. 83-98).
Cambridge: Cambridge University Press.
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Rockwood et al

Index each correlated to a similar degree with age (0.35 and
0.29, respectively); the 3MS measure of cognition (0.58,
0.59); the Cumulative Illness Rating Scale, which measures
comorbidity (0.43, 0.48); the CSHA Function Score (0.78,
0.74); and the CSHA rules-based frailty definition (0.67
and 0.65, respectively). Reliability between the 2 ratings of
the CSHA Clinical Frailty Scale assessments was very high
(intraclass correlation coefficient 0.97, p < 0.001).
Hazard ratios for death and entry into an institutional
facility (Table 2) in each case showed increasing risk with
increasing frailty (Fig. 1, upper graph). ROC curve analyses

FRAIL questionnaire

Clinical Frailty Scale
1.0

1

0.9

Resistance

“By yourself and not using aids, do you have any difficulty walking up 10 steps without resting?”

1

Ambulation

“By yourself and not using aids, do you have any difficulty several hundred yards?”

1

Illness

“Did a doctor ever tell you that you have [illness]?”
The illnesses are hypertension, diabetes, cancer (other than a minor skin cancer), chronic lung disease, heart attack,
CHF, angina, asthma, arthritis, stroke, and kidney disease. If 5-11 illnesses, give 1 point.

1

More than 5% weight loss over 1 year

0.7
0.6
0.5

0

CFS

Mean FI

1.0

0.09

0.9

40 %

2 Well

0.12

30 %

3 Managing well

0.16

20 %

4 Vulnerable

0.22

10 %

5 Mildly frail

0.27

Women

0%
1to 2

3to 5
Frailty index

Morley et al. J Nutr Health Aging. 2012; 16: 601-608, J Am Geriatr Soc 2012; 60: 1478-86

0

1to 2

3to 5
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10

20

30

40

50

60

70

Time, mo

1 Very Fit

0

5 (305)
6–7 (691)

0.3

1

Men

50 %
4-year mortality

0.8

0.4

6 Moderately frail

0.36

7 Severely frail

0.43

Rockwood et al. CMAJ. 2005; 173: 489-495.

Probability of avoidance
of institutional care

Loss of weight

Scoring Criteria

Probability of survival

Pts

“How often of the time during the past 4 weeks did you feel tired?”
If all of the time or most of the time, give 1 point.

Domain
Fatigue

of the CSHA Clinical Frailty Scale and the Frailty Index
revealed similar areas under the curves, a performance better than that of the other measures (Table 3). The best
result was achieved for near-term mortality (death within
18 months), with an area under the curve of 0.77.
Similarly, worse frailty was associated with an increased
probability of entering an institutional facility (Fig. 1,
lower graph). The Clinical Frailty Scale and the Frailty Index had comparable performances in ROC analyses, which
again was better than the performance of the 3MS or
Cumulative Illness Rating Scale tools (Table 3). However,
the CSHA Function Scale showed significantly better performance than all
other measures in assessing risk for entry into an institution.
In multivariable models that adjusted
for age, sex and education (Fig. 1), each
1-category increment of our Clinical
Score (n)
Frailty Scale significantly increased the
1–3 (952)
medium-term risks (i.e., those within
about 70 months) of death (21.2%,
95% CI 12.5%–30.6%) and entry into
institutional care (23.9%, 95% CI 8.8%–
4 (349)
41.2%).

Score (n)
1–3 (828 )

0.8
4 (256 )
0.7
0.6

5 (136 )

0.5

6–7 (66 )

0.4
0.3

0

10

20

30

40

50

60

70

Time, mo
Fig. 1: Kaplan–Meier curves, adjusted for age and sex, for study participants (n)
over the medium term (5–6 years), according to their scores on the CSHA Clinical
Frailty Scale. Some scores were grouped. Top: Probability of survival. Bottom:
Probability of avoidance of institutional care.
492

Interpretation
We have shown that the Clinical
Frailty Scale is an effective measure of
frailty and provides predictive information similar to that of other established
tools about death or the need for an
institution. The Clinical Frailty Scale is
easy to use and may readily be administered in a clinical setting, an advantage
over the tools previously developed. For
example, counting deficits with the
Frailty Index is easy to understand, and
powerfully correlates the relation between frailty and death; on the other
hand, it requires the physician to consider a list of no fewer than 70 possible
disorders. The 7-category Clinical Frailty Scale showed good criterion validity,
with a dose–response effect in relation to
5-year prediction of death or entry into
an institutional facility and reasonable
construct validity, with worse health
characteristics associated with increasing
frailty.
The Clinical Frailty Scale mixes
items such as
20comorbidity, cognitive impairment and disability that some other
groups separate in focusing on physical
frailty.3 Although support exists for separate approaches,28 consensus does not,1,2

JAMC • 30 AOÛT 2005; 173 (5)
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Usual gait speed

Gait speed assessment in BIDMC Gerontology

• Time to complete a 4-meter or 5-meter walk

• Measurement of gait speed using a LIDAR sensor

• 0.1 m/s difference ~ 12% relative change in mortality
• Gait speed <0.8 m/s: sensitivity 99%, specificity 64% for frailty phenotype
• Gait speed depends on sensory organs, brain and nervous system,
cardiopulmonary function, and musculoskeletal system
Extremely fit
Gait Speed

1.3 m/s

Mildly
impaired

Healthy
1.0 m/s

Moderately
impaired

0.8 m/s

0.6 m/s

Severely
impaired

Very severely
impaired

0.4 m/s

0.2 m/s

Mortality
Cognitive decline
Functional decline
Institutionalization

Studenski et al. JAMA 2011; 305: 50-58, Clegg et al. Age Ageing 2015; 44: 148-152, Abellan Van Kan et al. J Nutr Health Aging 2009; 13: 881-889. 21
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Chair rise test
• Time to complete 5 chair rises without using arms
• A test of lower extremity muscle strength
Bandinelli et al.

Page 3

Author Manuscript

Part 3: Comprehensive geriatric assessment
for frailty evaluation and management

<11.2 sec
11.2-13.6 sec
13.7-16.6 sec
16.7-60.0 sec

Author Manuscript

Unable or >60.0 sec

Author Manuscript

Figure 1.

Survival curves during the 9 years of follow-up according to time to complete the chair

stand test.
Bandinelli et al. J Am Geriatr Soc. 2009; 57: 2172–2173. https://www.cdc.gov/steadi/pdf/STEADI-Assessment-30Sec-508.pdf

23
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Author Manuscript
J Am Geriatr Soc. Author manuscript; available in PMC 2015 September 29.
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Comprehensive geriatric assessment (CGA)

BIDMC FI calculator

• Assessment of multiple domains:

• A 50-item deficit-accumulation FI

– Medical history and medications

– Range: 0 to 1
– Submaximal limit: ~0.7

– Functional status and disability
– Cognition and mood

Prognostication (risk prediction)

– Physical performance

Comprehensive care plan

• Based on CGA items
– Medical history and polypharmacy (21 items)*
– Functional status (22 items)*

– Nutritional status
– Social support

– Cognitive and physical performance (4 items)
– Nutritional status (3 items)

• Performed by a geriatrician or multidisciplinary team

(* Mandatory)

• Reduce mortality, functional decline, and institutionalization
25

Stuck and Iliffe. BMJ 2011; 343: d6799, Ellis et al. BMJ 2011; 343: d6553

Interpretation of FI
Frailty Index in the US Men and Women

Frailty Index

Prognostication (risk prediction) based on FI

• Severity of frailty

0.8

Men
(99th percentile)

0.7

Women
(99th percentile)

Score

<0.15
0.15-0.24

Pre-frailty

0.25-0.34

Mild frailty

0.6

0.35-0.44

Moderate frailty

0.5

0.45-0.54

Severe frailty

≥0.55

Advanced frailty

0.4

Women (mean)

YOU

0.3

Men (mean)

0.2

• FI as a biologic age?

0.1
0
65 -69

70 -74

75 -79
80 -84
Age (years)

85 -89

90 +

Data from National Health and Aging Trends Study (community-dwelling Medicare population)

100%

Classification

Non-frailty

– Example: a 75-yo woman with FI 0.33
(similar to the mean FI of 85-89 year-olds)
27

1-Year Risk of Health Outcome

1
0.9

26

https://www.bidmc.org/research/research-by-department/medicine/gerontology/calculator

Non-frail (<0.15)
Moderately frail (0.35-0.44)

Pre-frail (0.15-0.24)
Severely frail (≥0.45)

Mildly frail (0.25-0.34)

80%

60%

40%

20%

0%

Death

Hospitalization

Data from National Health and Aging Trends Study (community-dwelling Medicare population)

ADL disability

Falls
28

7

Nutrition

187 (100)

87.8

90.7

79.1

Depression

Proportion of
supplements consumed
Attendance to
monthly visits
Polypharmacy
Attendance to
cording to age (less than 85 years old monthly
or atvisits
least 85
years old), sex, or score on the
Mini–Mental
State
Home
hazards
Correction
of any Examination (28 or higher, 24 to 27, or less
than
home hazards 24).

33 (17.6)

88.4

87.5

88.9

100 (53.5)

88.5

88.1

91.5

85.7

91.3

P R E V E N T I O N O F F U N C T I O N A L D EC L I N E I N E L D E R LY P E R S O N S

of death or a move after an acute illness or injury; and
9 (10 percent) withdrew from the program after a
149 (79.7)
91.3
mean of 1.8±1.1 visits.
Overall, participants in the intervention group had
Thirteen participants in the intervention group
less disability than participants in the control group
(14 percent) and 18 in the control group (19 perdid nothome
change before
the intervention;
at 3, 7, and 12 months (Fig. 1A). The disability scores
cent) were admitted to a nursing
during
the 12- however, it increased
were significantly different between the two groups
month follow-up period (P=0.37).
Among
these
with the intervention
and changed
minimally after the interat 7 and 12 months. In a separate analysis of particparticipants, the mean number
of days
spent
nurs-score, the SPPB score
vention.
Compared
within
theabaseline
ipants with moderate frailty, those in the intervention
ing home was 58.5 (median, 16) in the intervention
increased
3.18control
points (95%group
CI: 2.89, 3.48) at 6 months and
group had significantly lower disability scores at 7 and
group and 75.2 (median, 34.5)
in by
the
by 3.24 points (95% CI: 2.88, 3.60) at 12 months (Table 4).
12 months than those in the control group (Fig. 1B).
(P=0.22).
In contrast, in an analysis of participants with severe
With only one exception (the
rate substantially
of angina
diagThe program
reduced
frailty (odds ratio: 0.08
frailty, the disability scores at 7 and 12 months were
nosed by a physician, which was
moreand
common
in theand sarcopenia (odds
at 6 months
0.06 at 12 months)
not significantly different between the two groups
control group), the rates of possible adverse events of
0.21 at 6 months and 0.32 at 12 months). The Mini
(Fig. 1C).
the intervention, such as falls ratio:
or musculoskeletal
probNutritionalbetween
Assessment-Short
score improved by 1.67
Whereas the participants who lived alone benefitlems, did not differ significantly
theForm
two
ed from the intervention, those who lived with othgroups (Table 3). The total cost
intervention,
points atof12the
months
(95% CI: 1.28, 2.06); the CES-D score
ers did not (Fig. 2); this difference, however, did not
including the cost of staff time
spent
in intervention
improved
at 6 months
( 3.36 points; 95% CI: 4.55, 2.17)
achieve statistical significance at 7 months (corrected
activities, the cost of equipment and supplies, and conand Jang
at 12 months
( 3.83
points;
5.26, 2.39).
(N Engl J(corrected
Med 2002; 347:
1068-1074)
2013;
11: 65)
(Clin Int
Aging
2018;95%
13:CI:
1799-1814)
P=0.10) or at 12Gill
months
P=0.05).
There Cameron
sultant(BMC
fees,Med
was
$187,808,
or an
average
of $1,998
However, the
rate of falls did not significantly reduce (rate
were no differences between subgroups defined acper participant in the intervention
group.
188 community-dwelling patients
216 community-dwelling
patients ratio:
187
community-dwelling
adults
with
0.99 at 6 months and 1.18 at 12 months).

Examples of frailty intervention programs

with frailty (mean age 83 y)

Disability

q Provide services to assist medication management and housework

(ADL, IADL disability)

q Social worker referral

Cognitive function

q Cognitive training
q Deprescribe psychoactive drugs; consider medications for memory

Nutrition

q Nutritional supplementation

8
7
6
5
4
3
2
1
0

Control

Intervention

3

Base
Line
29

Turner and Clegg. Age Ageing. 2014; 43: 744-747.

8
7
6
5
4
3
2
1
0

7

12

10 0%
80 %

75%

60 %

64%

62%

Control

40 %
20 %
0%

Base
Line

Months

100% 100%

Intervention

8
7
76%6
5
4
3
2
1
0

mIntervention group
mControl group

94
94

91
91

91
90

88
90

60
56

58
55

58
54

58
54

2.3
2.8
—
—

1.9
2.6
15
0.48

2.0
3.6
45
0.008

2.7
4.2
37
0.02

1.9
1.9
—
—

1.3
2.0
25
0.40

1.0
3.0
66
<0.001

1.4
2.8
53
0.005

34
38

Barberan-Garcia (Ann Surg 2018; 267: 50-56)

Total
(N = 241)

Poor
5
Very Poor
0

1

2

3

4

5

6

7

8

9

10

11

12

Months After Procedure

The functional status composite score represents the number of daily activities
and physical tasks that a patient could perform without assistance (range,
Functional
status trajectories
were identified using a group-based
Kim et0-22).
al. JAMA
Intern
Med 2019;179:383-391.
trajectory model based on functional status at baseline and during the
follow-up: excellent (excellent baseline to improvement) (n = 58; mortality,
3.5%), good (high baseline to full recovery) (n = 72; mortality, 2.9%), fair
(moderate baseline to minimal decline) (n = 74; mortality, 9.9%), poor (low
baseline to moderate decline) (n = 24; mortality, 25.0%), and very poor (low
baseline to large decline) (n = 13; mortality, 69.2%).

Functional Status Trajectories After Aortic Valve
Replacement

Five trajectories were identified based on functional status at
baseline and during the follow-up: from excellent at baseline
to improvement at follow-up (excellent baseline to improvement, 58 [24.1%]), good (high baseline to full recovery, 72
[29.9%]), fair (moderate baseline to minimal decline, 74
[30.7%]), poor (low baseline to moderate decline, 24 [9.9%]),
and very poor (low baseline to large decline, 13 [5.4%])

0.31-0.40

3 (6.8)

13 (29.6)

22 (50.0)

7

6

B Median length of stay by

5

procedure

0

0

6

1 (2.9)

0

34

80 0

2 (4.6)

4 (9.1)

44

70 0

Endurance time (sec)

There were statistically significant differences in preopera0.41-0.50
2 (5.9)
6 (17.7)
15 (44.1)
8 (23.5)
3 (8.8)
34
tive≥0.51
characteristics
among patients
with different
0
0
7 (31.8)trajectories 10 (45.5)
5 (22.7)
22
SAVR 1). Compared with those who had excellent or good tra(Table
≤0.20
24 (58.5)
15 (36.6)
1 (2.4)
1 (2.4)
0
41
jectories,
patients
with poor or13very
poor trajectories
were older 1 (3.1)
0.21-0.30
14 (43.8)
(40.6)
4 (12.5)
0
32
and0.31-0.40
more likely
(eg, ex- 1 (4.8)
0 to have NYHA
10class
(47.6) 3 or 4 heart
10 failure
(47.6)
0
21
0.41-0.50
0
1
(14.3)
5
(71.4)
0
1
(14.3)
7
cellent, 27 [46.6%] vs very poor, 13 [100%]), higher STS≥0.51
0
0
0
0
0
0
PROM level (eg, excellent, 2.4% [IQR, 1.7%-3.9%] vs very poor,
to in-hospital mortality were excluded. In the absence of randomization, these
Abbreviations: CGA-FI, comprehensive geriatric assessment–based frailty index;
cannot be used to compare the effectiveness of TAVR vs SAVR on
SAVR,[4.4%-7.0%]),
surgical aortic valve replacement;
TAVR, transcatheter
aortic
valve
6.3%
atrial fibrillation
(eg,
excellent,
19 results
[32.8%]
functional status.
replacement.
vsa very
poor,
7 [53.9%]),
symptoms
(eg, excellent,
Five patients
whose
functional statusdepressive
trajectory could not
be determined due
11 [19.0%] vs very poor, 6 [46.2%]), lower MMSE scores (eg, excellent,
28 points
[IQR,
27-29
points] vsComplications
very poor, 23 points
Figure 3. Functional
Status
Trajectories
by Postoperative
31
[IQR,
20-24 points]), slower gait speed (eg, excellent, 1.0 m/s
A TAVR complications
[IQR,1000.8-1.2 m/s] vs 0.3 m/s [IQR,0.3-0.4 m/s]), more diffiIn-hospital
mortality stands
Very Poor
Poor
Fair
Good
Excellent
culty completing
5 chair
(eg, excellent,
14.1 seconds
[IQR,
A, Postoperative complications with
80
10.9-17.2
seconds] vs very poor, 60.0 seconds [IQR, 60.0transcatheter aortic valve
replacement (TAVR) in patients with
60.0 seconds]),
greater activities of daily living (eg, excellent,
(n = 27) and without (n = 116) major
60
complications and with (n = 28) and
1 [1.7%] vs very poor, 6 (46.2%]) and instrumental activities
without (n = 82) delirium. B,
40 living (eg, excellent, 20 [34.5%] vs very poor, 12
Postoperative complications with
of daily
surgical aortic valve replacement
[92.3%]) disabilities. Dependence in physical tasks was pre(SAVR) in patients with (n = 16) and
20
without (n = 87) major complications
sent in 77.6% to 100% of patients at baseline, regardless of their
and with (n = 39) and without
(n = 38) delirium. In the absence of
functional
trajectories, whereas dependence in cognitive tasks
0
randomization, these results cannot
Major Complications
No Major Complications
Delirium
No Delirium
be used to compare the effectiveness
varied widely in prevalence, from
15.5% Complications
to 95.8% across the
Postoperative
of TAVR vs SAVR on functional status.
A composite end point of major
trajectories.
B SAVR complications
complications was defined as any
The
occurrence of the Society of Thoracic
100 CGA-FI, which summarizes the total burden of health
Surgeons major morbidity or
deficits, was associated with older age (eg, CGA-FI ≥0.51: 84
mortality (operative mortality, stroke,
acute kidney injury, prolonged
years 80[IQR, 82-88 years] vs CGA-FI ≤0.20: 76 years [IQR, 73-81
ventilation, deep sternal wound
infection, or reoperation) or the Valve
years]),
comorbidities (eg, atrial fibrillation: CGA-FI ≥0.51, 11
60
Academic Research Consortium-2

Inter ven tion

756

Cont rol

60 0
40 0
30 0

Complication Rate (%)

Control
A Median length of stay

70 %
62%

362
323

20 0

30 %

31%

Baseline

Pre -Surgery

20 8

P <.001

0%
Inter ven tion

Cont rol

P = .004
P <.001
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4
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0
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tien
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0
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Laparoscopic
Open
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Percentage

Very Poor (n = 13)

Clinical Interventions

POSH

McDonald
(JAMA Surg 2018; 153: 454-462)
Research Original
Investigation
10

Time, d

Fair
10

Control

Time, d

Personalized program for daily activity (pedometer) +
stationary bike, 1-3/wk for 6 wk vs. usual care

Poor (n = 24)

Patients, %

15

Preoperative
Characteristics,
Frailty, and Functional
Status
≤0.20
3 (50.0)
3 (50.0)
0
0.21-0.30
12 (35.3)
11 (32.4)
10 (29.4)
Trajectories

Figure 2 Physical function before and after multicomponent intervention program.
3.1 Notes:3.0
The mean (node)3.9
and SD (vertical bar)5.0
of the SPPB score are presented for
4.0 participants
3.6in the three 4.4
6.3 and after the multicomponent
geographic regions before
intervention period16s
is denoted in red. The table below
— intervention
1.7 program. The
5.1
the
graph
presents
the
mean
SD
for
each
region.
—
0.95
0.87
0.50
Abbreviation: SPPB, Short Physical Performance Battery.

125 elective abdominal surgery patients (mean age 71 183 high-risk patients undergoing
abdominal
8 elective
P <.001
years; 75% cancer)
surgery
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TAVR

Good

,%

Functional Status Composite Score

20

0
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Changes in Functional Status in the Year After Aortic Valve Replacement

was good (39 [37.9%]), followed by excellent (38 [36.9%]), fair
Table
2. Preoperative
Frailty
and Functional
Status Trajectory
Aortic Valve
Replacementa
(20
[19.4%]),
poor
(3Index
[2.9%]),
and very
poor (1After
[1.0%])
trajecNo. (%)
tories.
Fair (n = 74)
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36
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Percentage

poor (21 [14.7%]), excellent (20 [14.0%]), and very poor (12

Good (n = 72)

33
36

A Median length of stay

• Functional status: number of physical
tasks
onethecan
perform
without help (0-22)
[8.4%]) trajectories.
After SAVR,
most common
trajectory
Excellent (n = 58)

33
36

N Engl J Med, Vol. 347, No. 14 · October 3, 2002 · www.nejm.org · 1071

• A prospective cohort study (n=246; mean age 82 years) of TAVR and SAVR

CGA-FI

12

Prehabilitation and geri-surgery co-management

Changes in Functional Status in the Year After Aortic Valve Replacement

Excellent

7

Months

frailty, sarcopenia, nutritional risk, and depress
in older adults who were living alone or had l
the rural community. Except for falls, the be
tained for most outcomes at 6 months after the
As such, a consistent level of improvement ac
different regions and three different periods pr
evidence for the effectiveness of our interven
tion, the design and protocol of our study dem
the effectiveness of a public health program ca
in a resource-limited setting without randomi
The results of our trial are consistent with
exercise alone or multicomponent interventi
tive measures of physical function reported in
(Table 5). Four studies showed a modest im
physical function3,7,8,23 (eg, SPPB score 0.623–1
exercise alone. Five studies of multicomponen
that included exercise, nutritional supplementa

Figure 1. Mean (±SE) Disability Scores at Base Line and at 3, 7, and 12 Months in All Participants (Panel A), Participants with Moderate Frailty (Panel B), and Participants with Severe Frailty (Panel C).
1804 submit your manuscript | www.dovepress.com
Physical frailty was defined according to the results of two tests of physical ability (one involving rapid walking
and one involving
Dovepress
11-13;Investigation
Original
transferring from a chair to a standing position) that are strongly associated with the development and progression Research
of disability
persons meeting one of these criteria were considered moderately frail, and those meeting both criteria were considered severely
frail. Ten participants died during the 12-month follow-up period. Results are reported as the percent reductions in the mean disability scores of the intervention group relative to the control group, as calculated from negative binomial models, which included
adjustments for recruitment strategy (recruitment during an office visit or from a roster), level of physical frailty (in Panel A only),
Figuretime
2. Median
Length of Stay (LOS) and Readmission Rates
and disability score at base line. P values are for the comparison between the disability scores in the two groups at each
point,
after adjustments.
by Surgical Approach

FI for shared decision-making before surgery

25

3
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Inter Months
ven tion
Cont rol

No. of participants

mIntervention group
mControl group
mChange (%)
mP value

Figure 1. Functional Status Trajectories in the Year After Aortic Valve
Replacement

Intervention

3 Baseline 7 3 Mo nth 12
12 Month

Disability score

Research Original Investigation

Control

Time, d

q Physical therapy or exercise program
q Home hazard modification and vitamin D supplementation for fall prevention

Disability Score

Physical function
(mobility, strength)

frailty (mean age 77 y)
Discussion
This designed-delay intervention study fo
Post
hoc exercise,
analysis nutrition, mood,
Home PT, nutrition, mood, pain,
Group
gender, multimorbidity,
speed 0.6 m/s, frailty, 24-week intervention program resulted in
chronic disease management for Female
deprescribing,
homegaithazard
B Participants with
C Participants with
meaningful improvement in terms of phys
CES-D
score
20
points,
and
ADL
disability
at
baseline
12 m
vs. usualFrailty
care
reduction
for 6 m
Moderate
Severe
Frailty
with frailty (mean age 83 y)

Home PT & home hazard reduction
for 6 m + monthly phone calls for 6
A Overall
m vs. health education

q Deprescribe medications that have high likelihood of harms and unclear benefits
(i.e., time-to-benefit > life expectancy)

Percentage
Percentage

Medical

were associated with greater improvements in t
after the program (P-value for interaction 0.
in Figure S1. When we examined the baseline
predicting 1-point SPPB improvement or
the end of the intervention, we found body m
IADL disability as the two most important b
acteristics (Figure 3). Body mass index 27
absence of IADL disability at baseline were as
good response to the intervention; the propo
responders decreased from 92% (84 of 91) to 5
when patients with body mass index 27 kg/
disability were considered.

Percentage

Interventions

q Prioritize management of conditions that have a major impact on functioning
q Relax disease management targets (e.g., diabetes, hypertension)

Percentage
Time, d

Domain

FRAILTY PHENOTYPE

Multi-component interventions for frailty
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Patients in the POSH group had lower 7-day (5 of 180

P=

A, Comparison of median LOS in days for hospitalization for the primary surgery.
[2.8%] vs 14 of 142 [9.9%]; P < .001; 95% CI, 0.09-0.74) and gery
Postoperative Complications
B, Comparison of median LOS in days for Perioperative Optimization of Senior
(14 ofvs180
vs 26 of
142 [18.3%];complications
P < .001; 95%during
0.16
Health (POSH) patients vs control patients30-day
for laparoscopic
open[7.8%]
procedures.
Postoperative
C, Comparison of all-cause readmission rates
in
percentage
at
7
days
and
30
CI, 0.19-0.75) all-cause readmission
ratesin(Figure
Differ[20.
marized
Table 1.2C).
Fewer
POSH patie
days after discharge from hospitalization for surgery. D, Comparison of hospital
ences persisted for readmissionscations
within(82
30 days
when
stratiof 183 [44.8%] vs 83 hort
of 1
readmission rates in percentage at 30 days for patients with laparoscopic vs
fied
by
laparoscopic
(8
of
90
[8.9%]
vs
8
of
55
[14.6%];
[13.7c
CI, 0.37-0.89). Compared with the
open procedures.

8

a stroke), its onset is usually insidious,10,11 meaning an individual gradually accumulates impairments that make it
more difficult to independently perform an ADL. Acute illness and hospitalization then precipitate a transition to frank
disability. Before hospitalization, a patient may note that getting dressed is taking greater effort but can be done without assistance. After a hospitalization, a patient might only
be able to get dressed with the assistance of a caregiver.
Hospitalization-associated disability can be understood
through the paradigm of geriatric syndromes as it shares
many features with other geriatric syndromes12 such as falls,13
delirium, and incontinence.14 As is typical of geriatric syndromes, hospitalization-associated disability can rarely be
explained by a single cause. Rather, it occurs in vulnerable
older adults who accumulate impairments in multiple domains. These impairments encompass a range of vulnerabilities such as comorbid diseases, cognitive impairment,
and psychosocial factors such as depression and limited social support. Precipitating events such as acute illness and
hospitalization then trigger the full syndrome.3,5 Processes

both inhibit the recovery of functional loss that occurred
immediately before hospitalization and lead to additional
functional loss during the hospitalization.18 The FIGURE describes how these factors interact to increase the risk of hospitalization-associated disability and loss of independence.
Because hospitalization-associated disability shares many
characteristics with other geriatriac syndromes, it may be
considered the hospitalization disability syndrome.
TABLE 1 illustrates that the risk for hospitalizationassociated disability is defined by a broad range of factors,
as is typical for geriatric syndromes. Age is the most potent
risk factor.3 More than 50% of adults older than 85 years
will leave the hospital with a major new ADL disability.3 Depression and cognitive dysfunction are additional potent risk
factors for hospitalization-associated disability.19,23,25
Studies by Mehta et al,27 Inouye et al,28 and Sager et al29
demonstrate that integrating information from brief multidimensional prognostic assessments identifies older adults
most likely to develop hospitalization-associated disability
(TABLE 2).27-29 Use of such risk instruments may facilitate
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Hospitalization-associated disability

Figure. Factors Contributing to the Development of Hospitalization-Associated Disability

Preillness determinants of functional reserve (vulnerability and capacity to recover)
Age
Geriatric syndromes
Poor mobility
(falls, incontinence)
Cognitive function
Social functioning
ADLs and IADLs
Depression
Severity of acute illness

Part 4: Frailty and Post-Acute Care

Hospitalization factors
Environment
Enforced dependence
Restricted mobility
Polypharmacy
Undernutrition
Little encouragement of independence

Risks for
disability

Posthospitalization factors
Environment
Resources
Community supports
Quality of discharge
planning

Functional level
Preillness

Acute illness onset

Loss of
independent
functioning

33

Hospitalization

New
disabilitya

Recovery

Discharge

New
disabilitya

Recovery

New
disabilitya

Recovery

Covinsky et al. JAMA
2011; 306: 1782-1793.
Hospitalization-associated
disability refers to patients who have a new disability in activities of daily living (ADLs) at hospital discharge that they did not have before the onset

34

of the acute illness. This disability leads to the loss of independent functioning. It comprises patients who develop new disability between the onset of the acute illness and
hospitalization, as well as those who develop new disability during their hospitalization. The risks for disability due to an acute illness before hospitalization and failure to
recover functioning during hospitalization, as well as onset of a new disability during hospitalization, stem from the interaction of baseline functional reserve (vulnerability
and capacity to recover), the precipitating event of the acute illness resulting in hospitalization, hospital processes that might contribute to disability, and factors affecting care
after hospitalization discharge. Processes common to the development of geriatric syndromes include the interaction of baseline vulnerability and capacity to recover, the
severity of precipitating events (acute illness), and care processes (hospital factors) that may inhibit functional recovery and promote further functional decline. IADLs indicate
instrumental activities of daily living.
aIndicates that a new disability can occur at various points in the timeline between acute illness onset and hospital discharge.
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No standardized frailty assessment in PAC

Deficit-accumulation FI in PAC
• A pilot study in an inpatient geriatric

Faber, 2006 ½20"

Fairhall, 2014 ½21"

Galloway, 2016 ½22"

Gonzalez-Vaca, 2014 ½12"

Haley, 2014 ½23"

Hussain, 2009 ½24"

Jerez-Roig, 2017 ½25"

Latham, 2003 ½26"

Maddocks, 2016 ½27"

Morandi, 2013 ½28"

Peel, 2014 ½29"

Potter, 2016 ½30"

Roberts, 2014 ½31"

Singh, 2012 ½32"

Trombetti, 2013 ½33"

Frequency (n)

Percent (%)

Coleman, 2012 ½19"

Chen, 2014 ½18"

Frailty scales
Physical tests
1
0
1
Cognitive tests
0
0
2
Comorbidity assessments
0
0
0
Frailty scale
0
0
0
Quality of life
0
0
0
Nutrition
0
0
0
Social support
0
0
0
Other
0
0
1
Factors that lead to adverse outcomes or diagnosis of frailty
Functional decline
Grip strength
Gait speed
Number of prescription medications
Malnutrition
X
Frailty intervention in PAC
Roberts
et al. PM&R 2018; 10: 1211-1220.
Focused on physical component
X
Focused on cognitive component
Focused on medication component
Intervention successful in frail patients
X

rehabilitation unit in Australia

3
1
0
0
0
1
0
0

2
0
0
0
0
0
0
0

1
0
0
0
0
0
0
0

0
0
0
0
0
1
0
0

1
2
0
0
2
0
0
1

1
2
1
0
0
0
0
0

1
0
1
0
0
0
0
0

0
0
0
0
0
0
0
0

2
1
0
1
0
0
0
0

6
2
0
0
1
2
1
0

5
1
0
1
1
0
0
0

2
1
0
0
0
1
0
0

6
1
0
0
1
0
0
0

6
1
0
0
1
0
0
0

4
2
0
1
0
0
0
1

42
16
2
3
6
5
1
3

54%
21%
3%
4%
8%
6%
1%
4%

X

X

X

X
X
X
X

X

X
X

X

X
X
X

X

X
X

X

X

– 258 patients (mean age 79 yrs, female 54%)

4
1
1
1
1

22%
6%
6%
6%
6%

7
1
2
4

35

39%
6%
11%
50%

Frailty in a Post-Acute Care Population

Charlton, 2012 ½17"

Table 2
Categorization of Studies

– Routinely collected data:
• Functional Independence Measure (18 items)
• Comorbidities (14 items)
• Polypharmacy

– Mean FI: 0.42 (SD, 0.13); 99% percentile: 0.69
– OR of higher level of care or death per 0.1
increase in FI: 1.38 (95% CI, 1.11-1.70)
Arjunan et al. Australas J Ageing 2018; 37: 144-146

36

Summary of the literature by how many types of frailty scales were used in each study, what factors were found to lead to adverse outcomes or diagnosis of frailty, and what types of
interventions were performed along with their success rates.

9

Mobility on admission to rehabilitation

Transfers on admission to rehabilitation

Social support
Mean no of co-morbidities (SD)
Mean no of medications (SD)
MMSE

Independent
Independent with walking stick
Independent with walking frame
Supervision
Assistance
Independent
Supervision
Assistance
Lives alone
Lives with family
Mean (SD)
Mean (SD)
Median (IQR)

0 (0)
3 (8.3)
4 (11.1)
10 (27.8)
19 (52.8)
6 (16.7)
6 (16.7)
24 (66.6)
22 (61.1)
14 (38.9)
3.78 (1.64)
10.4 (4.8)
24.5 (6)

ICU, intensive care unit; IQR, interquartile range; MMSE, Mini-Mental State Examination; SD, standard deviation.
aBaseline data presented for all subjects (n = 36) who were available for T1 assessments.

Clinical Frailty Scale in PAC
• Outcomes of 6-week
inpatient rehabilitation
– Balance
– Functional exercise capacity
– Strength

Table II. Changes in outcome measures from initial to final assessment
(n = 32)a.

Outcome measure
BBS (/56)
TUG (seconds)
6MWT (metres)
EQ-VAS (%)
BI (/100)
CFS (/7)

– Mobility
– Transfers

T1
Median (IQR)

T2
Median (IQR)

27 (22.5)
59 (59)
56 (55)
Mean (SD)
61.25 (18.27)
57.66 (20.32)
6.34 (0.48)

37 (15.5)
40 (17.5)
108 (70.5)
Mean (SD)
72.5 (20.12)
76.41 (19.35)
5.63 (0.66)

p Value
≤0.0001*
≤0.0001*
≤0.0001*
= 0.002*
≤0.0001*
≤0.0001*

aData

presented for subjects who were available for T1 and T2 assessments (n = 32).
*Significant at the p ≤ 0.05 level.
T1 = Assessment on admission to rehabilitation service, T2 = Assessment following 6
weeks of rehabilitation.
6MWT, 6-Minute Walk Test; BBS, Berg Balance Scale; BI, Barthel Index; CFS, Clinical
Frailty Scale; EQ-VAS, EuroQol-Visual Analogue Scale; IQR, interquartile range; SD,
standard deviation; TUG, Timed Up and Go.
37

Coleman et al. Disabil Rehabil 2012; 34: 1333-1338

make decisions regarding patient selection more difficult, it
also provides an optimistic view of the rehabilitation potential
of older adults.
While there were improvements in mobility and transfer
status, over one third of the sample had not achieved their
baseline mobility or transfer status following 6 weeks of rehabilitation. Similar results have been reported by other authors
[4,25–27] regarding functional decline during hospitalisation.
In addition, many of the patients in this study were continuing to participate in rehabilitation which would indicate that
they had the potential to improve further.
The improvement in the BBS score was highly significant,
however, the T2 score of 37/56 remained below the accepted
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Frailty interventions in PAC

cut-off point of 45/56 which indicated a higher risk of falls
• Fewimprovements
studies evaluated
targeting frailty in PAC, with
in the sample [28]. Similar
in BBS scores interventions
were
found in another study following a period of inpatient rehamixed
results.
bilitation of older adults [12]. Previous studies have shownHamaker,
the Wildes, and Rostoft
effectiveness of exercise
programmestherapy
in improving
functional program
• Physical
/
exercise
33 number of falls in an
balance measures
reducing
the
curve of theand
model
was 0.72.
In the Chemotherapy Risk Aspriorities for cancer research, the impact that cancer has on life,
older population
[29,30].
ItResistance
isPatients
possible
thattraining
the improvements
sessment for
High
model,
which
also included several
speciﬁcally psychological consequences and functioning, has been
–Age
geriatric
models
for grade
$ 3rehabilitahematologic and
identiﬁed as the most important aspect.41 Another example that
in balance
in thedomains,
present separate
study were
related
to the
illustrates that physicians’ and patients’ perceptions deviate is that
nonhematologic
toxicities
were
developed,
with C
statistics
of 0.76
Functional
walking
or
balance
training
tion programme,
as the–
majority
received
balance
retraining,
patient-reported toxicities are under-reported by physicians, even
respectively.34
although and
the 0.66,
design
of the study does not allow us to attribute
GA predicts
6-month mortality in older adults receiving
when collected within randomized trials.42 This is disturbing,
• Deprescribing
causation.chemotherapy,
with at-risk or poor nutritional status and poor
because in such cases, the patient who is experiencing the toxicity
The change
in
the
TUG
score
was
statistically
significant.
physical performance on the Timed Up and Go test each more than
has the correct answer.
• risk
Little
evidence
on nutritional
supplementation
and social support,
However,doubling
a score the
>30
seconds
the TUG
of earlyindeath
(odds indicates
ratio, 2.77that
and the
2.55, reThus, we may need to take one step back and think again
35
GAneed
is also
predictive
of postoperative
morbidity
in
about what our job is: to offer the patient the best treatment on the
individualspectively).
will usually
help
with
mobility,
transfers
and
which
does
not
mean
lack
of
benefit;
further
research
is warranted.
adults with
undergoing
where
increasing
stairs andolder
is unable
to gocancer
out alone
[18]. surgery,
Therefore,
while
the age basis of his or her preferences, values, and goals, as well as inalone
does not was
seemsignificantly
to be associated
withboth
complications
T2 score of
40 seconds
better,
initial andin the dividualized risks and beneﬁts, informed by GA. Taking a closer
electiveRoberts
setting.
In a study 10:
of more than 400 patients with cancer,
look at the patient is not merely time-consuming noise that38inal. PM R 2018;
final scores indicate
aetsimilar
level 1211-1220
of functional disability.
poorer functional status was associated with a 36% increased risk
terferes with an appropriate oncologic workup. This is especially
Whileofthe
change
in
the
6MWT
score
was
statistically
complications after surgery, and being dependent in daily actrue if the patient is older and has comorbidities, multiple med36 than
significant,
the
T2
score
of
108
metres
was
still
lower
tivities doubled the risk of prolonged hospitalization. In a cohort
ications, and cognitive impairment—factors that will inﬂuence
the meanofscore
344 metres
for community-dwelling
older
older of
patients
with colorectal
cancer, frail patients had
a 5-year
every step of the treatment trajectory. Because the issues uncovered
survival
of 24%,
compared with[31]
66%and
for well
nonfrail
patients,
adults with
multiple
co-morbidities
below
the and by GA can inﬂuence decision making by predicting survival as well
being
a morefor
important
factor
for death
than
stage III
as the likelihood of toxicity and other treatment-related complimean score
offrail
631was
metres
healthyrisk
older
adults
[32].
This
whereas age was not associated with survival.37 In addition,
cations, we believe it is unethical not to take the time to assess these
could be disease,
explained
in part by the fact that this sample was
several studies have shown that GA identiﬁes previously unaspects before treatment decisions are made.5,29,43-45 In addition to
frail and recognized
most likely
deconditioned
following
hospital
the harm caused to the individual patient, any cancer specialist will
vulnerabilities
that affect
canceracute
specialists’
decision
admissionmaking.
with In
ana associated
decrease
in
levels
of
physical
be aware of the time and resources required for dealing with
systematic review of studies examining the impact of
activity. geriatric evaluation on treatment decisions, the median frequency treatment-related complications. In fact, the time required for GA,
which may prevent complications by individualized toxicity prewhich
treatment planinwas
altered after
was to
39%.29
In thiswith
study,
thetheimprovement
EQ-VAS
was GA
found
Most recently,
the ﬁrst
was published
be statistically
significant.
Thestudy
T2 score
of 72.5 demonstrating
was signifi- im- diction, is just a fraction of the cost of actual toxicity and
proved
outcome
when score
treatment
allocation
was based
on outcome
complications.
cantly higher
than
the mean
of 61.9
reported
previously
O M M E N T S A N D C OUltimately,
NTROVERSIE
S
JOURNAL trial
OF Cof
LINICAL
ONCOLOGY
of GA; in a randomized
patients
with advancedCnon–smalltime
is money, including in clinical practice. The
in an older community-dwelling population [33]. While
cell lung cancer, GA-stratiﬁed treatment resulted in lower toxicity
amount spent on staging and exploring disease characteristics is
with similar survival. 5 In the United States, a large ongoing
rapidly increasing. As summarized in Table 1, the relative cost of
Disability
&
Rehabilitation
community-based randomized trial will examine whether proGA—expressed in terms of a nurse’s salary for 1 hour—is small
viding oncologists
with
their
patients’
GA
data
and
relevant
reccompared
with many diagnostic procedures that are routinely used
Time to Stop Saying Geriatric Assessment Is Too
ommendations will affect treatment toxicity and quality of life
in oncologic workup. For example, a routine chest x-ray costs 2.5
Time
Consuming
(ClinicalTrials.gov identiﬁer NCT02054741).
Marije E. Hamaker, Diakonessenhuis, Utrecht, the Netherlands
Traditional
treatment paradigms focus on objectively meaTanya M. Wildes, Washington University School of Medicine, St Louis, MO
Siri Rostoft, Oslo University Hospital and University of Oslo, Oslo, Norway
sured factors
such as tumor characteristics, computed tomography
Table 1. Comparative Cost of Nurse’s Salary Compared With That of Other
(CT) scans, biochemistry,
and unique.
adherence
clinical
that
Aging makes us increasingly
A group ofto
older
patients guidelines
care needs, plan
care, and improve outcomesDiagnostic
of frail olderInstruments Used in Oncologic Workup
CGA encompasses multiple domains beyond
cancer of identical chronologic age will demonstrate great
people.”
are on the with
basis
of with
studies
infunctional
cohorts
of selected,
often
Diagnostic
Instrument
Cost ($)
a traditional medical
assessment, including functional
status, cognition,
heterogeneity
regard toperformed
vitality, comorbidity,
status,
38
age dominant,
alone
psychological
factors. Tailored
physiologic reserves,
If and
thispsychosocial
focus functioning.
becomesThus,
too
we health,
may and socioenvironmental
younger patients.
Nurse’s salary
for
1 hour*
28
is an insufﬁcient surrogate for biologic aging. Similarly, commonly
interventions are subsequently recommended,
such as
nutritional
forget to used
include
patient
preferences
and
unidimensional
measures,
such as performance
status perceptions
or the
supplementsinor the
home nursing Complete
to help with blood
medications.
countFur17
American Society of Anesthesiologists classiﬁcation, cannot fully do
thermore, an important aspect of CGA is to discuss the patient’s
Carcinoembryonic antigen
50
decision-making
process.
Shared
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Despitedecision
accumulatingmaking
evidence re-canpreferences
justice to this
heterogeneity.
and treatment goals so that the care plan reﬂects these
Chest
x-ray
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geriatric
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of
care.
Although
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is
a
time-consuming
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mortality and
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screening
mammography
321
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perceptions
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oncology,
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care to of
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too time
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Abdominal
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a modiﬁed version of CGA, simply named GA, has been proposed
to implement in daily oncology practice. In our
treatment consuming
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a
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starting
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discussing
treatment
MRI
pelvis
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opinion, this complaint is ill founded and should be retired.
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the imminent
aging of
societies,on
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ﬁnds most important: treatment toxicities, recurrence, and surWhat do the data show about the utility of GA in oncology?
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asking
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1,2

3

21

4-7

22

8

9

23

39

10-12

24-28

13

14
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riatric Oncology,15 American Society of Clinical Oncology,16 Cancer
and Aging Research Group,17 and Mofﬁtt Cancer Center,18 as well as

2

Comprehensive Cancer Network older adult oncology
© 2017 byNational
American
19 Society of Clinical Oncology
guidelines.
In geriatric medicine, comprehensive GA (CGA) is “a
multi-dimensional, interdisciplinary, diagnostic process to identify

multiple geriatric impairments.31,32 Additionally, among older
patients beginning a course of chemotherapy, GA predicts toxicity.
In the Cancer and Aging Research Group model, which includes
GA parameters such as mobility and falls, the lowest-risk group
had a 25% rate of grade 3 to 5 toxicity, whereas the highest-risk
group had an 89% risk of grade 3 to 5 toxicity. The area under the
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Frailty assessment for transition of care

Address barriers to assessment in routine care
Process

• Frailty is a key concept for understanding health status, estimating
prognosis, and delivering individualized care in older adults.

Barriers

Time-related: lack of time, competing priority
Clinic process: inadequate staffing, lack of standardized process
Provider factors: reliance on patient or family report
Patient factors: patient’s impairments preventing assessment

Screening and
assessment

•
•
•
•

Documentation

• EHR: long reminders and complicated templates
• Connection to clinical use: limited utility of the obtained information

Use of information
to improve care

• Connection to patient outcomes: lack of meaningful metrics
• Accessibility of data: lack of standardized data location in EHR
• Provider knowledge of referrals and services

Nicosia et al. J Am Geriatr Soc 2019; 67: 493-502.

• Adopt a brief standardized assessment (e.g., Clinical Frailty Scale) for clear
communication of prognosis and treatment plan.
– Hospital: document frailty status prior to hospitalization
– PAC: comprehensive frailty assessment from a multidisciplinary team

• More research is needed on how frailty should be measured to enable
individualized interventions to improve PAC outcomes.
– Avoid therapeutic nihilism (“frailty ≠ no benefit from treatment”)
41

94-yo man with fall and fracture

42

89-yo woman with pneumonia and AF

• Fall, resulting in 4 rib fractures (concern
for flail chest) and vertebral fracture

• Fell at home, unable to get up;
pneumonia and new-onset AF with RVR

• PMH: multiple chronic conditions

• PMH: multiple chronic conditions

• Prior to admission: use a rollator; ADLs

• Prior to admission: live alone

independent; help with housekeeping

independently

• Hospital course: pain control,

• Hospital course: IV antibiotics, metoprolol

tachycardia, fatigue, functional decline

and apixaban for AF, straight cath PRN
for urinary retention, delirium

• Discharged to rehab on hospital day #4

• Discharge to rehab on hospital day 12
43

44
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Managing frail patients across care spectrum
Role

Clinical management

Prognostication
(risk prediction)

• Education about prognosis
• Goals of care discussion
• Social worker/case manager

Risk stratification
(inform other disease
management)

•
•
•
•
•

Checklist for hospital and PAC providers

Hospital Post-acute care Community

• Hospital providers
q Review prognosis and goals of hospitalization
q Medication reconciliation (to PAC)
q Minimize stressful interventions
q Early mobilization

Prioritize chronic condition mgmt
Relax disease target
Medication reconciliation
Deprescribing medications
Minimize stressful interventions

q Geriatric consultation for co-management

• PAC providers
q Review prognosis and goals of PAC
q Medication reconciliation (to community)
q Modify chronic disease management (medication
reduction, BP target, fatigue)

Target of intervention • Physical exercise
(improve frailty per se) • Nutritional supplementation

q Physical therapy, nutritional supplementation
45
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