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Aging researchers have been studying frailty for decades. Experts agree that frailty is a medical syndrome
marked by reduced physiologic function, which increases the risk of vulnerability and short-term
mortality, particularly in the face of a stressor. Frailty has been shown to predict poor outcomes
including falls, disability, major morbidity following surgery, and mortality among older adults. Despite
hundreds of papers identifying frailty as a useful marker of risk, its translation into clinical practice has
lagged. The Successful Aging and Frailty Evaluation (SAFE) clinic was established in 2011 speciﬁcally to
implement routine and structured frailty assessment and management in a variety of referred patients.
Now, more than 7 years after its inception, we offer our “in the trenches” clinical perspective on logistical
challenges, the clinical utility of the frailty assessment, and future frailty needs and targets to help
further the frailty translation research efforts.
Ó 2018 AMDA e The Society for Post-Acute and Long-Term Care Medicine.

Aging researchers have been studying frailty for decades. Despite
some remaining disagreement about the best method to measure
frailty,1e3 there is consensus that frailty is a medical syndrome marked
by reduced physiologic function, which increases the risk of vulnerability and short-term mortality, particularly in the face of a stressor.4
Multiple tools have been developed that attempt to measure this
“reduced physiologic function,” most stemming from 2 main theoretical constructs: the biologic frailty phenotype and the accumulated
deﬁcits theory.1,5e7 Frailty measurement tools have been shown to
predict poor outcomes including falls, disability, major morbidity
following surgery, and mortality.5,8e10 Despite hundreds of papers
identifying frailty as a useful marker of risk, there have been a number
of barriers to its translation into clinical practice. This is a priority
among frailty research leaders, and the theme of recent meetings.11,12
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To help translate frailty science into clinical practicedincluding its
implementation, its utility, and remaining gapsdwe offer an “in the
trenches” perspective from clinicians in the ﬁeld. The Successful Aging
and Frailty Evaluation (SAFE) clinic was established in 2011 speciﬁcally
to implement routine and structured frailty assessment and management in a variety of referred patients. Now, more than 7 years after
its inception, we hope to contribute our clinical insights to the frailty
research community to help further the translation efforts while
welcoming constructive academic criticisms to move the ﬁeld
forward.
We cover a number of important themes in this paper, relevant to
both clinicians and researchers. We include an overview of the SAFE
clinic infrastructure, format, and adaptations for the local patient
environment. We then discuss the typical categories of frail patients
referred for evaluation and the unique needs of each group. These
needs have directed our translation of the frailty science into our care
planning and frailty management, forming a foundation for frailty
guideline discussions. We share logistical barriers encountered,
remaining gaps in science, and future directions. We conclude with a
summary of implications for frailty practice, policy, and research. We
speciﬁcally avoid making any statements about the “best” or “most
accurate” frailty assessment tool given that a number of prior
consensus meetings of frailty experts have been dedicated to this
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Table 1
Successful Aging and Frailty Evaluation Clinic Assessment Tools
Domain

Tool

Frailty
Functional assessment
Disability and vulnerability

Phenotypic Frailty Criteria6

Physical function
Falls
Cognition
Psychological health
Multimorbidity
Polypharmacy
Advance care planning
Healthcare utilization (eg, hospitalizations, emergency room visits, rehabilitation,
hospice services)
Social, instrumental, and ﬁnancial support
Home service utilization
Geriatric review of systems (eg, pain)
Other geriatric syndromes (eg, urine incontinence)

discussion.4,13 Rather, we focus on a possible framework for the
application of frailty assessment into geriatric clinical practice.
The Successful Aging and Frailty Evaluation (SAFE) Clinic
Infrastructure and Local Environment
The SAFE clinic was established in 2011 as a consultative clinic
offering structured frailty assessment and management to a variety of
referred clinical patient populations. It is afﬁliated with an academic
medical center in an urban, medically underserved community. The
SAFE clinic interprofessional team is composed of geriatricians (3), a
geriatric-trained advanced practice nurse (1), social workers (2),
registered nurses (2), and a medical assistant (1), in addition to
scheduling staff. All staff members are employed by the academic
medical center and are shared with other clinical providers, off-setting
costs.
The SAFE clinic offers 90-minute new patient evaluations during
which geriatricians implement a highly structured, evidence-based
comprehensive geriatric assessment format including a formal
frailty assessment, using evidence-based measures whenever possible
(Table 1). We chose to measure the 5 phenotypic frailty criteria
because of the large supporting literature and its relevance to several
of our targeted referral patient populations.1,6 We additionally include
the Short Physical Performance Battery (SPPB) because of its notable
supporting evidence base and its ability to detect concrete, modiﬁable
functional impairments.14 Some researchers have used parts of the
SPPB to construct frailty tools, and, indeed, the SPPB has been
considered a frailty assessment tool in its entirety.15 Assessments also
include measures of frailty outcomes (eg, falls, disability, hospitalizations) and frailty modiﬁers (eg inadequate social support, cognitive
impairment). Follow-up visits are 30 minutes and are provided when
clinically indicated. To facilitate standardization of the assessment
across clinicians and sites, we created a note template in our electronic
medical record including all assessment pieces.
The SAFE clinic offers ﬂexible consultation based on patient needs
spanning from 1-time consultative visits to long-term comanagement.
The most common referring physicians are primary care physicians
followed by surgical specialists. The standard approach to frailty
assessment has also provided an excellent environment for teaching
geriatrics principles and interprofessional care models to rotating
students, residents, and fellows.
To facilitate the interpretation and communication of our frailty
assessment to referring providers, we created a “report card,” which is
included in the assessment and plan section of our clinic note

Vulnerable Elders Surveye1345
(Instrumental) Activities of Daily LivingdKatz/Lawton46,47
Short Physical Performance Battery14
American Geriatrics Society Fall Screen48
Montreal Cognitive Assessment49
Patient Health Questionnairee250
Charlson Comorbidity Index51
Medication number and review52
Healthcare Power of Attorney (state speciﬁc)
Physician Order for Life Sustaining Treatment (state speciﬁc)
Focused questions

(Figure 1). The report card summarizes patient scores on key domains
of our comprehensive geriatric and frailty assessment and provides
low, medium, and high risk score references. We felt this interpretation was critical because most referring providers are only superﬁcially familiar with many of the incorporated assessment tools. This
approach helped provide some context and meaning for the assessment and recommendations and introduced referring providers to
frailty and its implications. This tool has also served to help interpret
risk to and engage patients in shared decision making and careplanning conversations.
It should be noted that the local patient environment has shaped
the SAFE clinic infrastructure and referral groups. Located on the
South Side of Chicago, the SAFE clinic primarily serves patients
residing in the surrounding neighborhoods, which have a high prevalence of minority and low-income families relative to national
rates.16 The prevalence of frailty and rate of frailty decline is known to
be higher in both of these subgroups.17,18 Furthermore, patients
referred for tertiary specialty care are commonly being considered for
high-risk interventions (eg, transplantation, cancer therapy, lung
resection, HIV care). Therefore, a frailty assessment and management
clinic focused on frailty reduction is potentially quite valuable to our
local practice environment.
Referred Patient Cohorts
After 7 years of evaluating patients in the SAFE clinic, we can
categorize our typical referrals into 1 of 3 groups: (1) preprocedural
referrals, (2) comanagement referrals, and (3) symptom-speciﬁc referrals. Each of these referral types has unique frailty assessment and
management needs that may be used to inform clinical frailty
guidelines.
Preprocedural Referrals
Procedures are commonly surgery but may include less invasive
procedures (eg, biopsy) or high-risk medical interventions (eg,
chemotherapy, radiation). The patients referred for a preprocedural
frailty evaluation tend to be nonfrail, prefrail, or have very early frailty.
Most patients with more advanced frailty have already been excluded
for surgery by others, including surgical colleagues who often rely on
“eyeball” frailty assessments.19 Key goals of frailty assessment and
management include (1) establishing surgical risk, (2) informing
eligibility, (3) implementing presurgical interventions that may
reduce frailty and surgical risk, and (4) preparing for postoperative
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Fig. 1. (A) The Successful Aging and Frailty Evaluation clinic frailty assessment “Report Card” template used for summarizing patient performance on evidence-based frailty,
functional, and cognitive assessments with associated risk to referring physicians is presented. (B) A sample completed template is also provided. The patient’s frailty status,
determined by the phenotypic frailty criteria, is used to frame overall care targets (eg aggressive, palliative, or somewhere in between) and is also listed as a geriatric syndrome with
speciﬁc recommendations for addressing identiﬁed criteria (eg, weight loss, exhaustion, and slow gait). The additional impairments identiﬁed on other evidence-based assessments
(Montreal Cognitive Assessment, Short Physical Performance Battery, Vulnerable Elders Surveye13) become targets for intervention.

care. The time available for implementing frailty interventions and
preparing for postoperative care needs ranges from a short time frame
(eg, 4-6 weeks) for patients with scheduled elective surgeries that
cannot be postponed (eg, resection of malignant tumor) to a long time
frame (eg, years) for patients on transplant wait lists.
Comanagement Referrals
Long-term comanagement referrals are typically patients with
advanced frailty who have been followed in a primary care setting but
who are becoming complex to manage. Patients included in this group
commonly also have complicated multimorbidity or coexisting dementia. Key goals of frailty assessment and management include (1)
conﬁrming the presence and documenting degree of frailty, (2)
identifying and addressing any physical or social modiﬁers of frailty
(eg, over- or undercontrolled disease, dementia, polypharmacy), (3)
framing overall care planning in light of frailty status, (4) treating elements of frailty syndrome, and (5) implementing advance care
planning. In our experience, this group tends to present at a moderateto-late stage of frailty when frailty reversal cannot always be achieved.
Although the term frailty modiﬁer has yet to be deﬁned in the literature, we would label any coexisting condition, social situation, environment, or exposure that affects the slope of the frailty trajectory to
be a frailty modiﬁer. Comanagement often includes frequent followup visits to avoid unnecessary hospitalization, reassessing frailty
measures periodically (eg, every year) to determine overall aging
trend, measure impact of recent stressor, or to help indicate when a
patient may be becoming eligible for hospice care; in addition, it
commonly involves family or caregivers. The comanager role is one
that integrates direct care management of speciﬁc age-related conditions with active care coordination with primary care and subspecialty physicians, keeping the patient’s overall health goals at the
center of decision making.

Symptom- or Geriatric SyndromeeSpeciﬁc Referrals
A ﬁnal group of referrals are for symptom- or geriatric
syndromeespeciﬁc reasons. Common referral indications include falls
or poor balance, frailty, weight loss, depression, memory concerns,
polypharmacy review or medication management, urine incontinence, frequent hospitalization, or inadequate social support. Referring providers frequently ask for a 1-time evaluation or an evaluation
with short-term follow-up as needed. Patients in this referral group
are typically prefrail or have early frailty that is more amenable to
intervention, although a smaller proportion have more advanced
frailty. Of note, referrals speciﬁcally for “frailty syndrome” management have increased since the introduction of our clinic, possibly
indicating some transfer of frailty awareness following education
efforts.
A Foundation for Frailty Clinical Guidelines
Given our clinical experiences implementing frailty assessment
and management into practice, we propose 3 primary utilities for the
clinical frailty evaluation: (1) identifying and treating the medical
syndrome of frailty, (2) assessing risk, and (3) providing a framework
for care planning.
Frailty Status as a Medical Syndrome
To align with expert opinion,4 we use our frailty assessment to
identify the presence of a medical syndrome. We currently measure the
5 frailty phenotype criteria in all presenting patients.6 Our frailty risk
reduction approach follows current evidence-based interventional
studies that target a reduction in speciﬁc frailty syndrome criteria
or that implement multifaceted interventions. Strategies have
included targeted muscle strengthening with or without protein
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Assessment

Clinician Overall
Esmate of Surgical Risk

Frailty Phenotype
Status

Excellent

Average

Good
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Short Physical
Performance
Baery
10+

Adequate
Social
Support
Yes

Comorbidies

Healthcare
Ulizaon

Not frail (0/5 criteria)

Montreal
Cognive
Assessment
26+

None or Wellcontrolled

Above Average

Pre-frail (1-2/5 criteria)

22-25

7-9

Yes

Yes, generally
well-controlled

Fair

Likely to survive surgery,
but some pre- and postoperave risk reducon
suggesons are oﬀered.
Adequate social support
Signiﬁcantly Increased

No Emergency
Department visits or
hospitalizaons in
past year
1 Emergency
Department visits or
hospitalizaons in
past year

Frail (3/5 criteria)

<22

4-6

No

Poorly
controlled

Poor

Signiﬁcant concerns
about surgical success
but may be able to
opmize over me with
intervenons.
High

2+ Emergency
Department visits or
hospitalizaons in
past year

Frail (4-5/5 criteria)

<22

0-3

No

Poorly
controlled

2+ Emergency
Department visits or
hospitalizaons in
past year

Length of stay,
discharge locaon, postoperave morbidity and
mortality, postoperave funconal
recovery potenal,
incident disability risk,
re-hospitalizaon and
healthcare ulizaon

Delirium, ability to
understand and
adhere to complex
post-operave
care plans, crical
medicaon
adherence (e.g.,
immune
suppression)

Post-operave
recovery

Postoperave
care and
recovery,
short and
long-term
organ
transplant
success

Surgical
morbidity and
mortality

Re-hospitalizaon

Deﬁcits unlikely to be
remediable, would not
recommend surgery
Associated Risks

Overall geriatric surgical
morbidity and mortality

*The table is to be used as a rough guideline to help standardize geriatric risk assessment but does require clinical interpretaon and judgement which is reﬂected in the “Clinical Overall Esmate of
Surgical Risk” column.

Fig. 2. Decision support tool for geriatric surgical risk stratiﬁcation*

supplementation for identiﬁed weakness or slow gait and increasing
exercise for people with low activity.20,21 We additionally address
weight loss and exhaustion when present using targeted nutrition
support and exploring factors that may be contributing to weight loss
or exhaustion (eg, mood disorders, polypharmacy), but these interventions have not been as well studied in this context and remain
controversial.20e22 Multifactorial frailty reduction interventions in the
literature have shown early success; therefore, we also address any
geriatric syndromes or frailty modiﬁers identiﬁed during our
comprehensive geriatric assessment.23
Frailty Status in the Assessment of Risk
There is now a well-established and growing body of literature
supporting frailty status as a predictor of major morbidity and mortality following surgery.9,24 Frailty has been shown to predict poor
outcomes across numerous surgical specialties, including transplant,
general surgery, and trauma.25e27 As such, we have found great interest among our surgical colleagues to implement frailty measures
into the preoperative assessment of older adults.
Using frailty status to assess surgical risk in older adults has several
important implications for surgical decision making, risk reduction,
and preoperative planning. First, frailty status provides surgeons and
patients a graded risk for poor outcomes that can help frame surgical
risk discussions and consent processes with patients. In our experience, older patients who have already been deemed surgical candidates and are referred for a frailty evaluation demonstrate 0-3/5 frailty
criteria. Less commonly, we identify 4-5/5 frailty criteria or 3-5/5
criteria plus multiple additional frailty modiﬁers (eg, poor social
support, dementia). To foster consistency of recommendations across
geriatric providers, we created a decision support tool for geriatric
surgical risk stratiﬁcation framed by frailty status (Figure 2). This tool
outlines an overall geriatric risk category and level of risk based on key
domains evaluated in our assessment. Since standardizing our
assessment, frailty has become a target for risk reduction prior to
organ transplant and a contraindication if not reversed at our

institution. Second, once frailty status has been identiﬁed, there is an
opportunity for frailty syndrome mitigation prior to surgery to reduce
surgical risk. The duration of time to planned surgery can be a limiting
factor in the ability to reduce surgical risk. Frailty interventional
studies have assessed change over as few as 6 weeks28,29 and as long
as several years,20 though most fall between 12 weeks and 12 months.
More research is needed to assess the impact of frailty interventional
studies on underlying aging physiology and surgical or procedural
outcomes. Finally, the presurgical frailty assessment also allows us to
help patients plan for postoperative care needs. Prefrail and frail older
adults are much more likely to have prolonged lengths of stay,26 have
functional decline,30 be discharged to a skilled nursing facility for
rehabilitation,9 and likely experience more delirium.31e33 Once we
have identiﬁed prefrail or frail states among older surgical candidates,
we engage in care planning with patients and family to prepare for
these common outcomes. This includes identifying ways to reduce
risk for delirium and functional decline and preparing caregivers to
meet patients’ postoperative and post-acute care needs, interventions
that may also reduce length of stay.
Frailty Status for Framing Care Plans
Although frailty experts have deﬁned frailty primarily as a medical
syndrome,4 clinically, we also consider frailty as a “state” of vulnerability. We use our frailty evaluation to frame care planning according
to the identiﬁed “state” of the individual patient. In our experience,
categorizing an individual patient as robust, prefrail, or frail can have
signiﬁcant impact on our care plan priorities. For example, the care
plan for a 75-year-old identiﬁed as robust might include cancer
screening, tighter glucose and blood pressure control, and strong
surgical eligibility. In contrast, the care plan for a 75-year-old identiﬁed as frail might include reducing polypharmacy, frequent outpatient
visits to help avoid hospitalization, and assessment for palliative care
or hospice eligibility. Critical to all care planning is incorporating the
health care priorities of the patient and aligning care plans with these
priorities in mind.34
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Limitations
We faced a number of logistical hurdles to implementing routine
frailty assessment and management into clinical practice. We assess
frailty phenotype as part of a comprehensive geriatric assessment.
Although the frailty phenotype assessment takes approximately 15 to
20 minutes to complete, many other tests (SPPB, Montreal Cognitive
Assessment) take additional time. Our initial visit is 90 minutes;
however, even this time commitment may be burdensome with current reimbursement. For a provider with 30-minute return visits,
assessing the frailty phenotype would require most of the visit.
Without changes to reimbursement for this type of assessment,
routine implementation may not be economically feasible. Training
staff such as certiﬁed nurse assistants or licensed practical nurses to
conduct assessments may also be an option; however, these responsibilities may take them away from other duties. Interspersing
frailty evaluations among usual care visits could also help offset visit
times.
We initially found that even among local geriatricians, comprehensive geriatric and frailty assessments were not standardized. This
practice variation made it difﬁcult to communicate with referring
providers about what a standard frailty assessment entailed and posed
a challenge to trending and comparing markers over time. We have
since standardized our evaluation, including creating a standard note
template and identifying standard components of assessments. Future
work is also needed to guide the integration of these standard medical
assessments with patient preferences, supporting shared decision
making.
Frailty Knowledge and Science Gaps
We propose a few targeted gaps in current frailty knowledge and
science that, if addressed, would help translate frailty research into
clinical practice. These priorities fall in to several major categories:
Screening for Frailty
In our clinical experience, frailty mitigation is best achieved when
patients are in the early-to-moderate stages of frailty. This is also an
ideal time to address other geriatric syndromes or frailty modiﬁers. At
the most advanced stages of frailty, acute and sustained frailty mitigation becomes more difﬁcult. Many patients referred for frailty
assessment and management from primary care already have
advanced frailty or have suffered a consequence of their frailty that
may miss the most effective time to prolong the independent health
span. In contrast, preprocedural or surgical candidate referrals tend to
have prefrailty or early frailty, but the referral typically only occurs
after a surgeon has evaluated and referred them, often just weeks
before a planned surgery.
We suggest the implementation of a brief frailty screening tool
among older adult primary care patients to identify frailty earlier in its
course and to prompt a referral for more extensive frailty and aging
assessment. Among older preprocedural adults who have a high
prevalence of prefrail and frailty with a short time frame for risk
reduction,35 we would suggest administering a full frailty and aging
assessment at the time surgical decisions are being made to frame risk
discussions and to maximize risk-reduction time.
Ideally, a frailty screening tool would be brief, easy to administer,
and would have a high sensitivity for detecting frailty. A number of
existing tools, previously compiled in review studies,1,5 may be candidates, and experts have even suggested formal frailty assessments
be conducted in all adults 70 years or who have experienced 5%
weight loss in the prior year.4 However, as frailty research advances,
perhaps with the creation of a physiologic-based evaluation (see
below), the screening tool will need to be reﬁned in parallel to

maximize sensitivity to the new gold standard. We are not the ﬁrst to
consider the application of a frailty screening tool in a primary care
population. Although we have not yet implemented screening strategies into our care process, others have studied and shown success
implementing frailty screening in primary care.36 Others have created
electronic medical recordebased frailty screening tools to identify
high-risk groups of older adults.37 New Medicare Annual Wellness
Visit requirements38 may offer a unique opportunity to incorporate a
frailty screening tool among older adults in primary care. Frailty
assessment among surgical candidates to support surgical decision
making and risk reduction has not been standardized, and the SAFE
team members and referring providers are among a number of early
adopters. Existing literature supports the utility of a frailty assessment
to aid in postoperative risk prediction.39 Trials studying the impact of
preoperative interventions on frailty and surgical outcome are just
starting to emerge.40,41 We believe a frailty screening tool would help
identify individuals most likely to beneﬁt from a more comprehensive
frailty evaluation among the general older adult population, and
moving the frailty assessment earlier in the course of preprocedural
evaluations would beneﬁt risk assessment discussions and extend the
brief window for risk reduction.
Frailty Measurement Validity, Reliability, Distribution, and
Administration Guidelines
The literature has yet to provide test characteristics for frailty
measures including the reliability, validity, normal variability of
repeated measures in the same person, variation by administrator, or
consistency in objective measures (eg, gait, grip strength, chair stands)
repeated in the same day or over time in the same patient, posing
barriers to implementing frailty into clinical practice. Once established, clinicians would also then beneﬁt from recommendations or
indications for repeating the measures and guidelines for proper
administration to standardize assessment across providers and institutions. Furthermore, we lack reference data for the distribution of
each frailty measure by age and gender for US older adults, data that
should be regularly repeated in future cohorts as life expectancy
continues to increase.
The Future Frailty Assessments: Acute Assessment of Physiologic
Reserve vs Trending Biological Aging Markers Over Time
We believe the frailty assessment science is in its early stages. For
instance, several frailty measures rely on self-reported information
(eg, physical activity, exhaustion). Although self-reported measures
are an important contribution to any medical assessment, the high
prevalence of cognitive impairment in this group may limit accuracy.42 We would like to see the development of objective measures of
physiologic reserve and multisystem dysregulation and propose 2
possible future applications for physiologic and biologic frailty assessments: (1) a brief stress test to quantify short-term and global
physiologic reserve across systems and (2) a standardized set of biological frailty markers to trend long-term frailty and aging indicators
over time. In older preprocedural candidates, there is an inherent need
to know how well a person will withstand and recover from an acute
stressor. We seek a dynamic measure of physiologic vulnerability that
is sensitive to small changes in physiologic reserve (eg, may change
day to day), a test that could be implemented shortly before or
repeatedly until the day of a planned stressor. We also seek a separate
biological assessment of aging to be conducted serially over time. This
expanded objective biologic assessment could augment or even
replace our current frailty assessment tools. We anticipate that the
patient’s position in the distribution of each biologic measure among
all older adults as well as the change in these measurements over time
will provide meaningful information, much like pediatric growth
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charts for height, weight, and head circumference trend both position
and trajectory. Movement in this direction has occurred with early
development of biologic frailty markers.43 Trending markers would
help identify people aging more or less precipitously than age- and
gender-matched peers. These trends would further help identify
shorter-term frailty transitions (eg, after a stressor), would track
longer-term frailty trajectories, and could potentially serve as therapeutic targets.44
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Implications for Practice, Policy, and Research
Our substantial clinical experience implementing frailty assessment and management in clinical practice can help inform practice,
policy, and research that supports care for the growing population of
frail patients. Practice implications taken from our experience include
the importance of utilizing standardized, evidence-based measures of
frailty and frailty modiﬁers and communicating results of frailty assessments to referring providers using a “report card” or other means
to address knowledge gaps around frailty and its effects. Policy implications of our experience include the importance of reimbursement
models that account for the time required to assess frail and multimorbid older adults and developing health systems-based approaches
to frailty screening and management. Areas for further study include
development of standardized physiologic measures to identify and
track frailty and reserve and strengthening the data on test characteristics of frailty measures to improve their reliability and validity.
In summary, our SAFE clinic experience demonstrates that
assessing and managing frailty is a feasible, clinically valuable service
that can be provided by a geriatrics interprofessional teamdone that
will become increasingly necessary based on demographic trends.
Future reimbursement structures and research funding should be
developed with models of care for frail patients in mind.

18.

19.

20.

21.

22.

23.
24.
25.
26.
27.

28.
29.

Acknowledgments
30.

The authors thank Angela Beckert, MD, for her participation in the
research.
References

31.
32.
33.

1. Buta BJ, Walston JD, Godino JG, et al. Frailty assessment instruments: Systematic characterization of the uses and contexts of highly-cited instruments.
Ageing Res Rev 2016;26:53e61.
2. Cesari M, Gambassi G, van Kan GA, et al. The frailty phenotype and the frailty
index: Different instruments for different purposes. Age Ageing 2014;43:10e12.
3. Walston JD, Bandeen-Roche K. Frailty: A tale of two concepts. BMC Med 2015;
13:185.
4. Morley JE, Vellas B, van Kan GA, et al. Frailty consensus: A call to action. J Am
Med Dir Assoc 2013;14:392e397.
5. Huisingh-Scheetz M, Walston J. How should older adults with cancer be
evaluated for frailty? J Geriatr Oncol 2017;8:8e15.
6. Fried LP, Tangen CM, Walston J, et al. Frailty in older adults: Evidence for a
phenotype. J Gerontol A Biol Sci Med Sci 2001;56:M146eM156.
7. Mitnitski AB, Mogilner AJ, Rockwood K. Accumulation of deﬁcits as a proxy
measure of aging. ScientiﬁcWorldJournal 2001;1:323e336.
8. Clegg A, Young J, Iliffe S, et al. Frailty in elderly people. Lancet 2013;381:
752e762.
9. Makary MA, Segev DL, Pronovost PJ, et al. Frailty as a predictor of surgical
outcomes in older patients. J Am Coll Surg 2010;210:901e908.
10. Hubbard RE, Peel NM, Samanta M, et al. Frailty status at admission to hospital
predicts multiple adverse outcomes. Age Ageing 2017;46:801e806.
11. Walston J, Robinson TN, Zieman S, et al. Integrating frailty research into the
medical specialtiesdReport from a U13 Conference. J Am Geriatr Soc 2017;65:
2134e2139.
12. Bergman H, Gill T, Morley J, et al. Translating frailty into clinical practice:
Barriers and opportunities. Paper presented at: The JHU/NIA “Frailty Science:
Moving Towards Utility in Clinical Practice” Meeting; Baltimore, MD;
September 15, 2017.
13. Rodríguez-Mañas L, Féart C, Mann G, et al. Searching for an operational deﬁnition of frailty: A Delphi method based consensus statement: The frailty

34.
35.
36.

37.

38.

39.

40.
41.
42.
43.

44.

677

operative deﬁnition-consensus conference project. J Gerontol A Biol Sci Med
Sci 2013;68:62e67.
Guralnik JM, Simonsick EM, Ferrucci L, et al. A Short Physical Performance
Battery assessing lower extremity function: Association with self-reported
disability and prediction of mortality and nursing home admission.
J Gerontol 1994;49:M85eM94.
Verghese J, Xue X. Identifying frailty in high functioning older adults with
normal mobility. Age Ageing 2010;39:382e385.
City of Chicago. United States Census Maps. Available at: https://www.
cityofchicago.org/city/en/depts/doit/supp_info/census_maps.html. Accessed
August 7, 2018.
Bandeen-Roche K, Seplaki CL, Huang J, et al. Frailty in older adults: A nationally
representative proﬁle in the United States. J Gerontol A Biol Sci Med Sci 2015;
70:1427e1434.
Szanton SL, Seplaki CL, Thorpe RJ, et al. Socioeconomic status is associated with
frailty: The Women’s Health and Aging Studies. J Epidemiol Community Health
2010;64:63e67.
Ferguson MK, Thompson K, Huisingh-Scheetz M, et al. Thoracic surgeons’
perception of frail behavior in videos of standardized patients. PLoS One 2014;
9:e98654.
Bibas L, Levi M, Bendayan M, et al. Therapeutic interventions for frail elderly
patients, part I: Published randomized trials. Prog Cardiovasc Dis 2014;57:
134e143.
Bendayan M, Bibas L, Levi M, et al. Therapeutic interventions for frail elderly
patients, part II: Ongoing and unpublished randomized trials. Prog Cardiovasc
Dis 2014;57:144e151.
Bhasin S, Apovian CM, Travison TG, et al. Effect of protein intake on lean body
mass in functionally limited older men: A randomized clinical trial. JAMA
Intern Med 2018;178:530e541.
Cameron ID, Fairhall N, Langron C, et al. A multifactorial interdisciplinary intervention reduces frailty in older people: Randomized trial. BMC Med 2013;11:65.
Robinson TN, Wu DS, Pointer L, et al. Simple frailty score predicts postoperative
complications across surgical specialties. Am J Surg 2013;206:544e550.
McAdams-DeMarco MA, Law A, King E, et al. Frailty and mortality in kidney
transplant recipients. Am J Transplant 2015;15:149e154.
Hewitt J, Moug SJ, Middleton M, et al. Prevalence of frailty and its association
with mortality in general surgery. Am J Surg 2015;209:254e259.
Joseph B, Orouji Jokar T, Hassan A, et al. Redeﬁning the association between old
age and poor outcomes after trauma: The impact of frailty syndrome. J Trauma
Acute Care Surg 2017;82:575e581.
Danilovich MK, Conroy DE, Hornby TG. Feasibility and impact of high-intensity
walking training in frail older adults. J Aging Phys Act 2017;25:533e538.
Marsh AP, Chmelo EA, Katula JA, et al. Should physical activity programs be
tailored when older adults have compromised function? J Aging Phys Act 2009;
17:294e306.
Schoenenberger AW, Stortecky S, Neumann S, et al. Predictors of functional
decline in elderly patients undergoing transcatheter aortic valve implantation
(TAVI). Eur Heart J 2013;34:684e692.
Jung P, Pereira MA, Hiebert B, et al. The impact of frailty on postoperative delirium
in cardiac surgery patients. J Thorac Cardiovasc Surg 2015;149:869e875.eee2.
Verloo H, Goulet C, Morin D, et al. Association between frailty and delirium in
older adult patients discharged from hospital. Clin Interv Aging 2016;11:55e63.
Joosten E, Demuynck M, Detroyer E, et al. Prevalence of frailty and its ability to
predict in hospital delirium, falls, and 6-month mortality in hospitalized older
patients. BMC Geriatr 2014;14:1.
Schoenborn NL, Van Pilsum Rasmussen SE, Xue QL, et al. Older adults’ perceptions and informational needs regarding frailty. BMC Geriatr 2018;18:46.
Beckert AK, Huisingh-Scheetz M, Thompson K, et al. Screening for frailty in
thoracic surgical patients. Ann Thorac Surg 2017;103:956e961.
Morley JE, Arai H, Cao L, et al. Integrated care: Enhancing the role of the primary health care professional in preventing functional decline: A systematic
review. J Am Med Dir Assoc 2017;18:489e494.
Clegg A, Bates C, Young J, et al. Development and validation of an electronic
frailty index using routine primary care electronic health record data. Age
Ageing 2016;45:353e360.
Medicare Learning Network. The ABC’s of the Annual Wellness Visit (AWV)
2017. Available at: https://www.cms.gov/Outreach-and-Education/MedicareLearning-Network-MLN/MLNProducts/downloads/AWV_chart_ICN905706.pdf.
Accessed January 13, 2018.
Robinson TN, Walston JD, Brummel NE, et al. Frailty for surgeons: Review of a
National Institute on Aging Conference on Frailty for Specialists. J Am Coll Surg
2015;221:1083e1092.
Milder DA, Pillinger NL, Kam PCA. The role of prehabilitation in frail surgical
patients: A systematic review. Acta Anaesthesiol Scand 2018;62:1356e1366.
Carli F, Scheede-Bergdahl C. Prehabilitation to enhance perioperative care.
Anesthesiol Clin 2015;33:17e33.
Kulmala J, Nykänen I, Mänty M, et al. Association between frailty and dementia: A population-based study. Gerontology 2014;60:16e21.
Cardoso AL, Fernandes A, Aguilar-Pimentel JA, et al. Towards frailty biomarkers: Candidates from genes and pathways regulated in aging and
age-related diseases. Ageing Res Rev 2018;47:214e277.
Barzilai N, Cuervo A, Austad S. Aging as a biological target for prevention and
therapy. JAMA 2018;320:1321e1322.

678

M. Huisingh-Scheetz et al. / JAMDA 20 (2019) 672e678

45. Saliba D, Elliott M, Rubenstein LZ, et al. The Vulnerable Elders Survey: a tool for
identifying vulnerable older people in the community. J Am Geriatr Soc 2001;
49:1691e1699.
46. Katz S. Assessing self-maintenance: activities of daily living, mobility,
and instrumental activities of daily living. J Am Geriatr Soc 1983;31:
721e727.
47. Lawton MP, Brody EM. Assessment of older people: self-maintaining
and instrumental activities of daily living. Gerontologist 1969;9:179e
186.
48. Summary of the Updated American Geriatrics Society/British Geriatrics Society
clinical practice guideline for prevention of falls in older persons. J Am Geriatr
Soc 2011;59:148e157.

49. Nasreddine ZS, Phillips NA, Bedirian V, et al. The Montreal Cognitive Assessment, MoCA: a brief screening tool for mild cognitive impairment. J Am Geriatr
Soc 2005;53:695e699.
50. Li C, Friedman B, Conwell Y, et al. Validity of the Patient Health Questionnaire 2
(PHQ-2) in identifying major depression in older people. J Am Geriatr Soc 2007;
55:596e602.
51. Charlson ME, Pompei P, Ales KL, et al. A new method of classifying prognostic
comorbidity in longitudinal studies: development and validation. J Chronic Dis
1987;40:373e383.
52. Steinman MA, Beizer JL, DuBeau CE, et al. How to Use the American Geriatrics
Society 2015 Beers Criteria-A Guide for Patients, Clinicians, Health Systems,
and Payors. J Am Geriatr Soc 2015;63:e1ee7.

