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COLLECTIVE REVIEW
Frailty for Surgeons: Review of a National
Institute on Aging Conference on Frailty for
Specialists
Thomas N Robinson, MD, MS, FACS, Jeremy D Walston, MD, Nathan E Brummel, MD, MSCI,
Stacie Deiner, MD, MS, Charles H Brown IV, MD, MHS, Maura Kennedy, MD, MPH, Arti Hurria, MD
Frailty represents one of the most critical issues facing
health care due to its inherent relationship with poor
health care outcomes. Frailty is present in 10% to 20%
of individuals 65 years and older1,2 and increases with
advancing age. Currently, 15% of the United States pop-
ulation is 65 years and older; a number that is forecast to
increase to 21% by the year 2030.3

Older adults make up a large portion of surgical prac-
tice in the United States. In 2010, 37% of all inpatient
operations performed in the United States were in pa-
tients 65 years and older,4 and this percentage will rise
in the coming decades.5 Given the inevitable rise of the
aging population, it is vital that surgeons understand
the concept of frailty and how it may affect surgical de-
cisions and outcomes. To address this gap in knowledge,
the National Institute on Aging and the American Geri-
atrics Society sponsored a 2-day conference held March 2
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and 3, 2015, specifically addressing the topic of frailty
for specialists. Global leaders in frailty management
and research served as faculty. The purpose of this manu-
script is to summarize the key points regarding frailty
and perioperative management in a clinically relevant
context.
FRAILTY AND SURGICAL OUTCOMES
Frailty in older adults is closely associated with adverse
surgical outcomes. Baseline preoperative frailty forecasts
adverse postoperative events (Table 1). Multiple studies
across a range of surgical disciplines consistently relate
baseline preoperative frailty to poor surgical outcomes
including serious complications,6-9 prolonged length of
stay,8 need for discharge to an institutional care facil-
ity,7,8,10-12 hospital readmission, 30-day mortality,12 and
long-term mortality.10 Frailty has only recently been
recognized in the surgical literature; a statement evidenced
by the fact that the term frailty did not appear as a title
word in a major surgical journal until a letter to the editor
reported in 2005,13 and the first scientific publication was
in 2009.10

Multiple examples exist in the peer-reviewed literature
to support the close association between frailty and poor
surgical outcomes. The following 3 studies represent the
initial publications relating frailty to surgical outcomes.
Dasgupta and colleagues7 measured frailty preoperatively
with the Edmonton Frail Scale and found that high frailty
scores were associated with increased postoperative
complications (odds ratio [OR] 5.02; 95% CI 1.55 to
16.25) and a lower chance of being discharged home
(40%; p ¼ 0.02). Robinson and colleagues10 found that
accumulation of a high number of frailty characteristics
was related to an increased risk of 6-month mortality,
with 81% sensitivity and 86% specificity. Makary and
colleagues8 measured preoperative phenotypic frailty and
found an association between frailty and increased post-
operative complications (OR 2.54; 95% CI 1.12 to
5.77), length of stay (incidence rate ratio 1.69; 95% CI
1.28 to 2.23), and discharge to an institutional care facil-
ity (OR 20.48; 95% CI 5.54 to 75.68).
http://dx.doi.org/10.1016/j.jamcollsurg.2015.08.428
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Table 1. Why Frailty Matters: Frail Older Adults Are at
Highest Risk

Risks

Falls

Disability

Comorbid disease states

Delirium

Cognitive decline

Iatrogenic complications

Social withdrawal

Death
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DEFINING FRAILTY
Frailty can be conceptualized as an age-related, multi-dimen-
sional state of decreased physiologic reserves that results in
diminished resiliency, loss of adaptive capacity, and
increased vulnerability to stressors.14-18 By definition, frailty
is a state with high vulnerability to adverse health care out-
comes including hospitalization, functional dependence,
disability, falls, need for institutionalization, and mortality.19

Frailty has been conceptualized as a pre-disability state,20 but
has also been described as co-existing with disability.21 The
frail state has been described as an accelerated accumulation
of health deficits, making individuals more vulnerable to
adverse health outcomes at the same age.
Commonalities for conceptualizing frailty include age-

related vulnerability, a decline in multiple physiologic sys-
tems, an age-related condition that often co-exists with
disability and chronic disease but can be independent of
these conditions, and deficit accumulation. There is broad
acceptance of this conceptual definition of frailty.21,22 The
biologic hallmarks of aging, which clinically express them-
selves as frailty, are listed in Table 2.23

Despite broad agreement on the definitions and con-
ceptualizations of frailty, no consensus exists on which
tool is best to use to assess frailty.21 Indeed, using the
literature to identify an appropriate tool to measure
frailty can be difficult because of the enormous heteroge-
neity in how frailty is measured. Part of this confusion
Table 2. Proposed Biologic Underpinnings of Aging23

Genomic instability

Telomere attrition

Epigenetic alterations

Loss of proteostasis

Deregulated nutrient sensing

Mitochondrial dysfunction

Cellular senescence

Stem cell exhaustion

Altered intercellular communication
around choosing a tool rests in the fact that multiple
tools have been developed and that there are at least 2
major schools of thought regarding how to operational-
ize the measurement of frailty. To knowledgeably read
the literature and understand how the tools can best be
used, the clinician must understand the differing ap-
proaches to operationalizing frailty.
CONCEPTUALIZING AND MEASURING FRAILTY
Two of the tools most commonly cited in the literature
include the phenotypic definition of frailty15 and the
accumulation of deficits definition of frailty24,25 (Fig. 1).
Phenotypic frailty views frailty as a biologic syn-

drome of decreased reserve resulting from cumulative
declines across multiple biologic systems.15 This defini-
tion of frailty is often referred to as physical frailty.
This methodology has an underlying hypothesized cy-
cle with domains of decline related to skeletal muscle,
nutrition, and energy metabolism, which results in the
development of a frail phenotype. This hypothesized
phenotype was operationalized into a screening tool
that includes measures of unintentional weight loss,
grip strength weakness, slow walking speed, self-
reported exhaustion, and low activity levels.15 Those
considered frail met 3 to 5 of the cutpoints; those
with 1 or 2 were considered pre-frail, and those with
none were considered not frail or robust. The pheno-
typic frailty measurement was initially validated by
demonstrating strong relationships between frailty
and a range of adverse health outcomes related to
disability, falls, and mortality by using data from the
Cardiovascular Health Study.15

The accumulation of deficits definition of frailty, often
termed the frailty index, proposes that frailty is a nonspecific
age-associated vulnerability that is reflected in an accumula-
tion of medical, social, and functional deficits and that can
be measured by counting an individual’s health problems or
deficits.25 A wide range of deficits can be measured,
including patients’ symptoms, medical diagnoses, lab ab-
normalities, and disabilities,26 though deficits must be ac-
quired and associated with increasing age and adverse
health outcomes.27 The greater the number of deficits one
has, the higher the likelihood of frailty and the greater the
likelihood of adverse health outcomes, including disability,
institutionalization, additional deficit accumulation, and
death.25 This definition is operationalized by generating
an index score, which divides the number of deficits present
in an individual by the number of deficits measured.
Among community dwelling individuals, deficits are
accumulated at rate of 3% per year28 and the frailty index
has been associated with increasing age and mortality.28-30



Figure 1. Two conceptualizations of frailty. (A) Phenotypic frailty.15 Phenotypic frailty is
conceptualized as a clinical syndrome driven by age-related biologic changes that drive physical
characteristics of frailty and eventually, adverse outcomes. (B) Deficit accumulation frailty.18 The
deficit model of frailty proposes that frailty is driven by the accumulation of medical, functional,
and social deficits, and that a high accumulation of deficits represents accelerated aging. An
important distinction between these 2 conceptualizations of frailty is that biologic driven frailty
causes the physical characteristics of frailty (arrows pointed outward). In contrast, deficit
accumulation frailty is caused by accumulated abnormal clinical characteristics (arrows pointed
inward). Table 4 describes measuring phenotypic frailty. Table 5 describes measuring deficit
accumulation frailty.
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TOOLBOX OF FRAIL MEASURES
Despite the lack of agreement on choosing a single mea-
surement tool to assess frailty, a recent consensus confer-
ence on frailty suggested that those over age 70 should be
screened for physical frailty, in part because physical
frailty can be potentially treated or prevented with specific
modalities, and by extension, the adverse outcomes asso-
ciated with frailty ameliorated.31 Currently, more than
70 tools exist to measure frailty, which can be bewildering
to those attempting to integrate frailty measurement into
clinical practice. Many of these tools have not been exten-
sively validated and/or reproduced in more than 1 popu-
lation or study, and very few have been compared against
each other in their capacity to predict adverse outcomes or
utility in prevention or intervention development strate-
gies, making it difficult to set clear recommendation stan-
dards. Frailty tools can range from measuring 1 item to
more than 90 items. The reason for the proliferation of
frailty tools is likely multifactorial and represents a need
for differing assessment strategies based on clinical need,
use of measures already collected rather than de novo tar-
geted measurements, and lack of feasibility for developing
tools retrospectively based on available clinical informa-
tion. Frailty screening and frailty assessment practically
may have different purposes. For example, a brief
screening tool may be appropriate for risk stratification;
a more formal frailty assessment may be required to define
preoperative interventions to modify surgical outcomes.
An independent assessment of disability may also be of
clinical importance in surgical preoperative assessment
because of the clinical importance of impaired function,
which may need to be addressed by the health care
professional.
Given the wide array of tools and the wide variety of

populations in which the tools may need to be imple-
mented, the choice of which to use must be tailored to
a clinical situation and clinical need. In addition,
choosing tools that have been previously used in a variety
of populations and have demonstrated predictive validity
in several settings should also influence the choice of tools.
Given the short time available for preoperative assess-
ments, another major factor to be considered when
choosing a frailty measurement tool is the time required
to complete the test. If time or resources impede wide-
spread implementation, a good rule of thumb is to start
by preoperatively screening individuals older than 70
years with weight loss. Tools used for frailty assessment
are listed in order of shortest time to complete to longest
time to complete and include the following.

Single item surrogate assessments

For feasibility, single item measurement tools have been
proposed to quantify surgical risk as a surrogate for a
more formal frailty measurement. Gait speed is recog-
nized as a highly reliable single measurement tool.32

Slower gait speed (measured while a patient walked a



Table 3. Frail Scale: 0 to 5 Minutes69,70

F Fatigue (Are you fatigued?)

R Resistance (Can you climb 1 flight of stairs?)

A Ambulation (Can you walk 1 block?)

I Illnesses (greater than 5)

L Loss of weight (greater than 5%)

Scoring: 0 ¼ robust; 1 e 2 ¼ pre-frail; � 3 frail.

Table 4. Phenotypic Frailty: 10 to 15 Minutes8,15

Criteria and scoring Measurement

Frailty criteria

Shrinking (weight loss) �10-pound weight loss in past
year

Weakness Grip strength in lowest 20%
based on sex and BMI

Exhaustion Self-reported exhaustion

Slowness Walking speed over 15 feet in
lowest 20%

Low activity Kilocalories per week expended
in lowest 20%

Scoring for surgical patients8

Robust 0 or 1 abnormalities

Intermediate or pre-frail 2 or 3 abnormalities

Frail 4 or 5 abnormalities
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5-meter distance) is an incremental predictor of higher
mortality and major morbidity after cardiac operations.33

A timed up-and-go score (the time it takes to rise from a
chair, walk 10 feet, turn around, and return to sitting in
the chair) �15 seconds is closely related to both postop-
erative complications and 1-year mortality.34 The timed
up-and-go has been found to be both sensitive and spe-
cific for identifying frailty.35 Some of these single mea-
sures are components of both the frailty index and
frailty phenotype approaches, and although they can be
easy to use and predictive of certain outcomes, they can
lack sensitivity and specificity of the full frailty assessment
tools.

Frail Scale (<5 minutes)

The Frail Scale was developed as a screening tool.20 The
Geriatric Advisory Panel of the International Academy
of Nutrition and Aging developed this approach to define
frailty as a case-finding tool.32 This brief tool simply re-
quires asking 5 straightforward questions (Table 3).

Phenotypic frailty (10 to 15 minutes)

Phenotypic frailty is the most widely used measurement
tool used by frailty researchers. This frailty evaluation
was 1 of 2 strategies recognized by the American College
of Surgeons/American Geriatric Society’s optimal preop-
erative assessment of the older adult.36 The tool requires
a questionnaire, a hand-held dynamometer, and a stop-
watch (Table 4).

Deficit accumulation index

The most widely recognized deficit accumulation method
to measure frailty was developed from the Canadian
Health and Aging Study.18 Between 21 and 70 deficits
are suggested to be measured. Although considerable
time may be needed to gather information in the initial
developmental stages of individualized frailty indices;
data may be quickly accessible if they are already available
in the electronic medical record. The frailty index score is
calculated as the number of characteristics that are
abnormal (or “deficits”) divided by the total number of
characteristics measured (Table 5).
RESILIENCE AND FRAILTY
Vulnerability to stressors can cause an imbalance between
physiologic demands and the body’s ability to cope with
these demands, resulting in the dysregulation of multiple
physiologic systems, physical disability, and adverse health
outcomes.15,29,37 Resilience is defined as the positive capac-
ity of an organism to deal with stress and other detrimental
challenges.38 An alternative definition might be the ability
to respond appropriately to a stressor because not all stress
is detrimental. In other words, the amount of resilience
represents how competent an organism is to respond to
stress. Resilience and frailty are inter-related but are not op-
posites. An equally powerful, yet relatively underexplored,
research discipline would be to define why some individ-
uals maintain resiliency (Fig. 2). The mechanisms that pro-
mote frailty and resiliency are likely intertwined and might
include environment, genetic, demographic, social, humor-
al, functional, and inflammatory processes.23 The concept
of frailty to quantify physiologic compromise as a tool
for surgical decision making is accepted and commonplace.
In contrast, measuring resiliency as a measure of positive
biologic reserve has not been explored as a strategy to aid
in surgical decision making.38
INTERSECTION OF MULTI-MORBIDITY AND
FRAILTY
Multi-morbidity is the co-occurrence of 2 or more
chronic diseases in the same individual.39 The surgical
literature has examples in which unfavorable outcomes
in older adults are associated with a higher number of
chronic diseases, and the resultant score is labeled as
“frailty.”40,41 This is probably a misnomer due to the
fact that frailty and multi-morbidity are thought to be
distinct syndromes19 even though they share the attribute



Table 5. Deficit Accumulation Frailty Indexe Range Of Time

Frailty characteristic Measurement

Mobility Walking speed

Number of falls in past six months

Cognition History of dementia

Mini-Cog Test or Mini-Mental Status
Exam

Function Dependence in activities of daily
living

Dependence in instrumental activities
of daily living

Exhaustion Energy level

Tiredness

Burden of chronic
disease Charlson Index

> 5 chronic medications

Nutritional status >10 lbs weight loss in past 6 months

Low albumin

Poor appetite

Mood Depression

Sadness

Anxiety

Social vulnerability Presence of social support

Lack of interactions with other people

Common strategies to score an accumulation of deficits frail score are
twofold: (1) Sum the number of abnormal characteristics and reference to
published “cutoff” score; and (2) calculate the ratio of abnormal frail
characteristics and divide by the number of total assessed characteristics.
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of elevated surgical risk. This biologic-based distinction
between frailty and multi-morbidity is challenged by large
dataset findings demonstrating that the majority of Medi-
care beneficiaries in whom geriatric syndromes of falls,
functional dependence, and incontinence are common
have 3 or more chronic conditions.42,43

The clinically relevant point for surgeons is that
addressing multi-morbidity in the frail older adult needs
to be managed from a patient-centric standpoint. High
surgical risk due to multi-morbidity is commonly
addressed by medical optimization of individual chronic
diseases (eg, improved glucose control for diabetes). The
tricky part for frail individuals is that treatment of 1 con-
dition can exacerbate other conditions that do not lead to
net health improvements (eg, improved glucose control
leads to hypoglycemia, resulting in falls). The suggested
management strategy is to identify and treat clinically
dominant conditions that eclipse other less important
conditions, which may be better left alone.44,45

FRAILTY AND SOCIAL VULNERABILITY
To project an older adult’s health risk requires looking
beyond intrinsic biologic and physiologic parameters
and, incorporating the extrinsic social context in which
they live.46 The tactic of looking beyond intrinsic phys-
iology to extrinsic factors is relatively novel for surgical
risk assessment and is part of how frail individuals are
defined through the accumulation of deficits strategy.
Social vulnerability is a unifying concept of an individ-
ual’s social situation and has been found to be reproduc-
ibly related to frailty and fitness, yet these constructs are
distinct.47 A Social Vulnerability Index, which includes
factors such as living alone, social engagement,
empowerment/life-control, and socioeconomic status,
is associated with an older adult’s risk of mortality47

(Fig. 3).
FRAILTY ACCELERATORS BEYOND AGE
The acceleration of aging is influenced by both an
intrinsic rate of background insults as well as an environ-
mental rate of insults, which is balanced against the ability
of the organism’s repair mechanisms.48 The biologic syn-
drome of frailty due to advanced chronologic age has less
hope as a target to reverse the clinical detriments of frailty.
In contrast, frailty due to a specific underlying cause that
can be reversed appears to be a more fruitful target for
interventions. Uncompensated single-end organ dysfunc-
tion, chronic infection, and malignancy are all recognized
to promote a frail state. These causes of frailty are not
clinically distinguishable from frailty due to advanced
age alone; however, these “age-accelerating” causes of
frailty may represent reversible causes of frailty. Two
examples of age accelerating causes of frailty which may
be responsive to and reversible by a surgical intervention
follow.

Congestive heart failure

Older adults account for the majority of patients with
heart failure.49 Patients with heart failure have physical
dysfunction not only from heart failure, but also from ag-
ing and multi-morbidity. Heart failure exacerbations are
proposed to create a cycle of immobility, loss of skeletal
muscle, followed by delayed, incomplete recovery. This
cycle promotes muscle abnormalities in skeletal muscle
that include mitochondrial dysfunction and excess adi-
pose deposition.50 Heart failure is a systemic syndrome
that involves inflammatory, humoral, and other systemic
factors that may be closely related to the synchronous
development of frailty. Phenotypic frailty in a patient
with heart failure is associated with a comorbidity-
adjusted increase of 92% for emergency room visits and
a 65% increased risk of hospitalization.51 Surgical inter-
ventions to treat heart failure (eg, left ventricular assist
devices or percutaneous aortic valve placement to relieve



Figure 2. The concept of resilience. Resilience (a health-based, rather than disease-based,
model) implies that disease is the consequence of inadequate reserve in the face of over-
whelming stressors, which predispose to unstable and adverse health outcomes. Stressors may
differ in number and magnitude, such that a few severe stressors may exert similar effects as
many mild stressors.
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aortic stenosis) may represent treatment strategies that
reverse the frail state associated with congestive heart
failure.
End-stage renal disease

Physical frailty is present at a 5- to 7-times higher rate in
dialysis-dependent patients in comparison with commu-
nity dwelling older adults.52 The relationship of frailty
to chronic kidney disease is likely multifactorial and due
to the systemic effects of end-stage renal disease, including
protein wasting, anemia, inflammation, acidosis, and hor-
monal changes.53 Frail dialysis patients are at a 2.6-times
higher risk of death (95% CI 1.04 to 6.49) compared
with a comorbidity-adjusted group of non-frail dialysis
patients.52 Frailty due to end-stage renal disease is poten-
tially reversible by the surgical intervention of renal
transplantation.
Congestive heart failure and end-stage renal disease

both represent accelerators of clinical frailty that have
the potential to be reversible. The reversibility of these
end-organ, disease-driven frail states contrast with
frailty associated solely with advanced chronologic
age. These differences suggest that the measurement
of frailty may be too blunt to differentiate between un-
derlying drivers of the frail state. Other recognized ac-
celerators of frailty include end-stage liver disease54

and HIV infection.55
UTILITY OF FRAILTY FOR SURGEONS
Quantifying frailty in older adults undergoing surgical
therapy should be performed in the context of modi-
fying patient care based on the frailty assessment find-
ings. The goals of interventions for frail older adults
are to improve quality of life, prevent worsening chronic
disease, reduce the risk of catastrophic outcomes, and
provide risk assessment to guide therapeutic decisions.
Strategies for incorporating frailty assessment and inter-
vention into the perioperative care of older adults are
listed in Table 6.

Preoperative risk assessment

Preoperative frailty assessment is well established to fore-
cast surgical outcomes including complications, length of
stay, need for discharge to a skilled nursing facility or
nursing home, and death.7,8,10-12 Quantification of frailty
that forecasts elevated surgical risk can modify care in 2
ways. First, the aggressiveness of surgery can be modified.
Frailty assessment allows tailoring of surgical recommen-
dations to the real physiologic capacity of the patient. For
example, endovascular valve replacement might be recom-
mended over open surgery, or endoscopic stenting of an
obstructing colon lesion might be recommended rather
than resection. Research is needed to define the efficacy
of outcomes based on frailty assessment risk and tailoring
of the surgical recommendation. Second, appropriate



Figure 3. The impact on health of social vulnerability.

Table 6. The Utility of Frailty in the Care of Older Adults
Undergoing Surgery

Preoperative risk assessment

Trauma triage

Prehabilitation to modify risk

Tailored anesthesia approach

Implementation of team-based care pathways

Delirium prevention

Palliative care approaches

Vol. 221, No. 6, December 2015 Robinson et al Frailty for Surgeons 1089
counseling of anticipated outcomes can be provided. Knowl-
edge of need for post-discharge nursing home stays and
increased risk of complications prepares patients and families
for their postoperative course. Recognizing and addressing
co-dependence of the frail older adults’ partner before a ma-
jor hospitalization relieves family worry and burden.

Trauma triage

Geriatric trauma presentations are increasingly common,
particularly with the fall from standing height mecha-
nism. A trauma-specific frailty assessment performed on
initial presentation has been developed to aid trauma
clinicians in their decision-making.56 This baseline frailty
assessment on admission is able to forecast which patients
require discharge to an institutionalization care setting.57,58

Prehabilitation to modify risk

Intervening before an operation to increase a frail pa-
tient’s physiologic reserve to withstand an operative stress
is feasible. Exercise and nutrition are 2 common modal-
ities of prehabilitation. Preoperative physical therapy im-
proves pulmonary complications and decreases length of
stay after cardiac operations.59 Multi-modal preoperative
strategies including physical therapy, nutritional supple-
ments, and anxiety reduction are also being studied to
better prepare patients, with the goal of improving surgical
outcomes.60

Tailor anesthesia regimen

Anesthesia choice for frail older adults includes optimizing
regional anesthetics and minimizing sedation. An optimal
anesthesia regimen for frail older adults has not been estab-
lished. Regional anesthetics to control pain in the perioper-
ative setting are proven to minimize postoperative
delirium.61,62 Early evidence suggests that light sedation
may reduce postoperative delirium in older adults undergo-
ing hip fracture surgery under spinal anesthetic.63
Implement team-based care pathways

Team-based care approaches have proven beneficial for
frail older adults in both the inpatient and outpatient set-
tings. For inpatients, the Acute Care for Elders (ACE)
model has proven to help maintain frail older adults’
functional status during acute hospital stays.64 For outpa-
tients, the Program of All-inclusive Care for the Elderly
(PACE) provides community-dwelling older adults with
integrated health, social, recreational, and nutritional sup-
port, and preserves older adults’ function.65

Delirium prevention

Baseline physical frailty is associated with the develop-
ment of postoperative delirium.66 Delirium is a critically
relevant outcome for older adults due to its close relation-
ship to adverse postoperative outcomes including
increased complications, prolonged length of stay,
increased discharge to a skilled nursing facility or nursing
home, and death. Delirium is preventable in up to 40% of
cases.67 Establishing baseline frailty can trigger immediate
ordering of evidence-based postoperative multicompo-
nent delirium prevention programs.61,62

Palliative care approaches

Palliative care is not synonymous with withdrawal of care.
Frail patients require palliative care input preoperatively
to help define their care goals.68 To determine if surgery
is necessary, assessing the “need value” of an operation
for a frail patient is vital. Value decisions are grounded
in patient-oriented expectations and outcomes and should
be discussed before any major operative intervention.
SUMMARY/FUTURE DIRECTIONS
Developing frailty tools for surgical needs may require
more than 1 instrument. For example, the best frailty
measurement to assess postoperative fall risk, delirium,
or complications will likely differ from a tool aimed to
define frailty biology. A surgical frail score probably
should be tailored to define frail characteristics that are
modifiable, with the goal of improving surgical outcomes.
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Incorporation of frailty assessments into the preopera-
tive flow will have additional downstream effects than
simple risk assessment because it will open a window
into patient-centric care. The current culture of being
“too busy” to pursue clinical questions that uncover
patient-centric expectations and goals will need to be chal-
lenged with the ultimate goal of practically fitting this line
of clinical inquiry into the routine preoperative clinical
evaluation. Frailty evaluation can catalyze this necessary
change. Additionally, understanding frailty will facilitate
new treatment strategies, and the implications of a posi-
tive frailty score on perioperative care will allow surgeons
to improve the surgical care of older adults.
APPENDIX 1. NATIONAL INSTITUTE ON AGING
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National Institute on Aging, National Institutes of
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tional Institute on Aging, National Institutes of Health,
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