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O’Leary K et al.  Hospitalized Patients’ Understanding of their Plan of Care.  Mayo Clin Proc 

2010;85(1):47-52. 

Risks of Transitions 

• Adverse drug events

– Number of meds, types of meds, number of transitions, adherence post-
discharge

• Missed results from pending tests

– Documentation, communication, awareness

• Lack of appropriate follow-up 

– Documentation, time to follow-up 

Components of an Effective Transition

• Communication between sending & receiving providers

• Medication reconciliation

• Preparation of patient & caregiver

• Communication re: contingencies

• Follow-up plan for pending tests

• Plan for follow-up appointment
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The ECHO Model 
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The ECHO Act 

• 2016 mandate by congress stating that the secretary of health 

and human services must study Project ECHO’s infrastructure 

and examine it’s effect on heath care delivery and health care 

workforce issues. 

Why Transitions to Post-Acute Care? 

• Adverse health outcomes are tied to poor quality transitions, 

including inconsistencies with medications and follow-up care 

• Older adults account for the largest percentage of transfers to 

post-acute care facilities. 

• Post-acute care providers receive little to no verbal sign-out, and 

rely on discharge documentation of varying quality that is not 

standardized. 

• Buy-in from department leadership

Program Structure 

• Weekly video conferences designed to improve transitions of care from 

acute care to skilled nursing facilities (SNF). 

• The inter-professional hospital team includes hospital medicine, geriatrics,

pharmacy, social work, primary care provider, inpatient care team, 

medicine residents 

• SNF team includes doctors, nurses, physical therapy, occupational 

therapy, social work 

• Funding:

• Reynolds Foundation (July 2013 – June 2017) 

• Hospital funded (July 2017-Sept 2018) 

• AHRQ (October 2018-present)

Key Objectives 

• Create a collaborative multidisciplinary, team based learning 

community 

• Provide peer support 

• Improve patient care, quality and cost outcomes
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“The power of ECHO is that through 

collaborative, multidisciplinary conversation, new 

solutions emerge that no one provider may come 

to independently” 

Stages of Teamwork 

An Optimized Team Multidisciplinary, Bidirectional, Problem-solving 

Communication Flow 
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ECHO - CT Educational Impact 

• Hundreds of residents have participated in an ECHO-CT clinic

• Residents and hospitalists demonstrated an improvement in 

knowledge about transitions and also showed significant 

improvements in skill 

• SNF staff self reported improved knowledge

ECHO-CT Outcomes 

•30 Day Mortality Rates

•30 Day Readmission Rates

•Total cost of health care during 30 day

period post discharge

•Length of Stay in Post-Acute Care

Facility

ECHO-CT Outcomes 

Moore et al., AJM 2017 

 Return on Investment 
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Lessons Learned 
Next Steps 

ECHO CT Session Video 

https://drive.google.com/file/d/1yTlXcbC0amhanGRoTk9LrAipRc0JmOJt/view?usp=sharing
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We will take a break for the next 15 minutes. 
Please return at 10:00. 

Logistics for ECHO-CT 
Session 

Pre-Session Weekly Process 

• Each site has designated a point person who will be completing the pre-session 
activities

• Pre-Session Activities include: confirming patients to be discussed that week and 
sending BI intake forms and medication lists for each patient

• The process  for preparing for a session begins two days before the session.
 BI Boston Sites -  Your Session is on Thursday so the preparations start on 

Tuesday 
 BI Needham Sites - Your session is on Wednesday so the preparations 

start on Monday 

• Note about Attendance: It is very important that facilities attend every week 
(unless they don’t have any patients that week). If someone is going to be unable 
to facilitate the session or any of the pre-session activities, please let Lauren know 
ASAP. 

Two Days before the Session 

I will also send an intake form that needs to be completed for each 
patient. This form will need be sent back with the med lists. 

EID0000 

The point person at each SNF will receive a secure email from 
me with a list of patients to be discussed that week.  

Once I receive confirmation, I will send back the pts ECHO ID – 
this is the number that the patient will be referred to during the 

conference.  

The point person needs to confirm that all the patients on 
the list are still at the facility and that your team wishes to 

discuss them.  

What type of patients do we discuss? 
The only patients we exclude are long term care patients and those who are already 

discharged.  
*We encourage sites to discuss ALL patients, even those who don’t seem complex* 
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One Day Before Session 

The point person at each SNF will need to fill out the intake form and 
send it with each patient’s medication list. These item will be sent 

through secure fax.  

*This needs to happen before 3:00pm on the day before the session*

From here, the pharmacist will reconcile the home, hospital and SNF meds- looking for any 
discrepancies 

The hospitalist facilitators and social worker  will review the case and prepare any 
questions in advance of the session.  

What happens next? 

Google Meet 

• Through a BAA with Google, BIDMC can in a safe and HIPPA compliant way, use 
Google Meet for these conferences.

• Each week  the same login information will be used. This information has
already been sent to your sites.

• We encourage the use of video conferencing because it promotes a more 
engaging and collaborative environment. However, there is a phone call in 
number as back-up.

• We do have cameras and microphones available if your site needs one.

• IT support available as needed

 DEMO:  
 meet.google.com/pqr-ijtn-euo 
 ( US ) +1 724-542-5258  
PIN:  353 672 415#  

Conference Structure 

meet.google.com/pqr-ijtn-euo
meet.google.com/pqr-ijtn-euo
meet.google.com/pqr-ijtn-euo
meet.google.com/pqr-ijtn-euo
meet.google.com/pqr-ijtn-euo
meet.google.com/pqr-ijtn-euo
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Structure of Patient Discussion 

1) Hospitalist facilitator gives case summary

2) SNF gives overview of current condition and raises questions/concerns

3) Case discussion

4) Discharge Plan

5)  Areas for Improvement

Disease Specific Checklists 

​ Video 
Mock ECHO-CT Session 

https://drive.google.com/file/d/1iUD_KC3ExEhOwRjFaNivUaC9_LjQW9uA/view?usp=sharing
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Mock Session Instructions: Roles 

 

 
 

1. In your folders, you will find that each of you has been assigned a role. This may not be
your usual organizational role.

2. Each role includes objectives and a process to follow, please read your roles carefully.

3. There may be two people assigned to the same role in your group. Prior to the start of
the session, we suggest that you discuss the issues together and then have one person 
be the main speaker during the session.

4. The facilitator (s) will lead off the discussion.

5. The ECHO-CT process flow (included w/ your role)  will walk you through how to run the
session.

6. You will have a BI Staff member to observe/ offer help if needed!

Mock Session Instructions: Roles 

Facilitator  

Pharmacist 

Social worker 

SNF Nurse 

SNF Nurse   

Note Taker 

Hospital  SNF   

Mock Session Instructions: The Case & Objectives 

 
 
 

1. In each of your folders, you will find case details.
The case details include:

• Overview of patient’s hospital stay (overview, acute issues, transitional
issues)

• Follow up appointments
• Medication lists

2. This case involves a lot of the typical issues that we see during the ECHO-CT sessions. Your
objective is to identify as many of the issues as you can. 

The patient: 
77 male who presents to the ED on 3/13/2019 with report of a fall. Notes he slipped down on 
the ground for 30 minutes until he got help getting up. He attempted to stretch out his arms 
to break his fall, but did hit the front of his head. While in the hospital he was found to have 
urosepsis and acute kidney injury. He was discharged to a SNF on 3/22/2019.  

Mock Session Instructions: Schedule  

 

 

11:05-11:15: read case details, if there are two people in one role you should discuss the 
case and decide what issues you want to address and which of you will play the role during 
the mock session 

11:15-11:30: Mock case 

11:30-11:40: debrief in small group with note-taker commenting on what they observed  

11:40-11:50: reconvene as a large group to share lessons 

11:50-12:00: wrap up and next steps 
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Mock Session Instructions:  Tips & Tricks 

1. When reading over the case, note the things that may be most important 
to your specific role.

2. Just like in real life, the hospital side and the SNF side have been given 
different types of information.

3. Follow along with the ECHO-CT process flow document.

Group # Location BI Team Helper 

Team 1 Grand Canyon Room  Amber 

Team 2 Main Room  Lew 

Team 3 Haleakala Room  Lauren 

Team 4 Main Room  Anita 

Mock Session Issues: 

1. Discharge summary is unclear as to what antibiotic patient should be taking (states patient should be
discharged on Ceftriaxone but patient is actually discharged on Cipro)

2. Appears that antibiotic was stopped prematurely as discharge summary states to continue through 
3/27 however SNF team reports that it was stopped on 3/23 – discussion of appropriateness of
stopping early, consideration of blood cultures to confirm resolution given that antibiotics were 
stopped several days before the conference occurred

3. Might recommend discontinuing Metformin due to creatinine level

4. Patient has urology appointment on 4/2, SNF unaware

5. The inpatient team’s assessment of the cause of the fall and work-up is not clearly outlined in the dc 
summary—may have been missed workup.

6. Discussion of need to restart Hydrochlorothiazide 25mg, titrate BP meds given borderline low BP

7. Discussion of anticipated discharge date, barriers to discharge, discharge location (potentially cannot
return to assisted living due to blindness, falls, dementia)

Mock Session Debrief  

1. How did your teams address discrepancies in the care 
plan? 

2. How did your team facilitate respect and teamwork?

Wrap-up & Next Steps 

 
 
 

 

• The program officially begins next week! 
-  Needham Sites: Your first session will be on Wednesday 

April 3rd

-  Boston Sites: your first session will be on Thursday, April 4th

• All of the logistics information covered today has been sent to 
your sites.

• If you have any lingering questions, need IT support or other
information please see Lauren after.
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 ECHO Care Transitions 

Intake Form 

Date of Presentation: ECHO Patient ID#: 

Skilled Nursing Facility: 

☐  

SNF Presenter Name: 

1) What issues/concerns do you have about the transition from *hospital* to your facility?  Please

describe below.

☐None

☐Medication related (specify):

☐Treatment related (specify):

☐Other (specify):

2) Do you have any medical or treatment-related concerns that have occurred since you admitted the

patient that you would like to discuss?  Please describe below.

3) Is there an anticipated Discharge Date?   ☐Yes ☐No      If Yes, When?

4) What concerns do you have for this patient as they transition from your facility back to home?

Please describe below.

Please Fax to **** 



Overview: 
Click here to enter text. 

Acute Issues: 
Click here to enter text. 

Chronic Issues:      
Click here to enter text. 

CASE DETAILS 

TEMPLATE 

Time 
ECHO 

ID 
MRN ECF Location Admit Date Disch Date 

Admitting 

Diagnosis 
PCP BIDMC Attending 



Transitional Issues: 
Click here to enter text. 

Follow Up: 
Click here to enter text. 



Facilitator Scorecard 
Please rate the following statements below on today's session(s): 
1 = Always 
2 = Usually 
3 = About half the time 
4 = Seldom 
5 = Never 
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1. Starts session on time

2. Ensures that all participants introduce themselves and identifies who will be leading the conf when resident is
present

3. Reminds participants to maintain confidentiality and use the ECHO ID when discussing patients (if needed)

4. Summarizes patient case presentation in 2 to 3 sentences.

5. Allows SNF clinicians time to discuss patients current state

6. Encourages participation by asking open ended questions

7. The facilitator engages all group members i.e. pharmacy, social work etc.

8. Ensures that words like “ consider” or “recommend” are used when providing recommendations

9. The facilitator keeps the session on track by managing time, providing coaching or guidance as needed

10. Facilitator gently redirects when the conversation is off topic or over time.

11. Requests feedback from participants at the SNF (both transition feedback and ECHO feedback)

12. Manages SNF time slot transitions or multiple people on the line (time goes over, PCP calls in)

13. Instructs and coaches residents/trainees  on ECHO-CT process (if applicable)

14. Creates supporting learning environment by engaging and listening to peers

15. Uses downtime to teach general principles related to clinical care or transitions of care

16. Ends on time

17. Completes any necessary patient follow up that came out of session

18. Completes any necessary study documentation (clinical issues, AEs, primary diagnoses)

19. Completes patient notes in OMR

 Comments: 



SNF Satisfaction Survey 
1. I am allotted sufficient time to present my patient(s) during an ECHO-CT conference

2. Participating in the ECHO-CT Session does not disrupt the flow of my day.

3. There is a clear process for discussing patients during the ECHO-CT conference.

4. There is a clear process for patient follow up after ECHO-CT conferences.

5. The outcomes of ECHO-CT conferences are worth the time investment.

6. Having a multidisciplinary team participate in the conferences makes them more effective.

7. Once the project is over, I would participate in the ECHO-CT conferences again.

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 



8. ECHO-CT conferences offer me added value over resources I already have access to.

9. Listening in on other facilities ECHO-CT cases is a useful learning tool

10. ECHO-CT conferences are an effective way to address communication gaps in the transition of the care process

11. At ECHO-CT conferences I learn information that I can apply to my general clinical practice.

12. My facility has incorporated advice from ECHO-CT conferences into treatment plans for patients

13. ECHO-CT conferences have helped me to provide better patient care.

14. My feedback on the hospital discharge process is welcomed.

15. I feel supported by the ECHO-CT team in my clinical practice.

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 



16. Having access to clinicians from the hospital is important to me

17. Problems with connecting to the hospital team during the ECHO-CT conferences significantly reduce the
conference's impact

18. I feel comfortable presenting cases in video-conferencing format.

19. The video conference format adds value over other forms of communication (phone call, email etc.)

20. ECHO-CT conferences are collaborative.

21. I feel that my input is valued in ECHO-CT conferences.

22. The number of patients discussed during the conference is … (Sliding Scale Question)
 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Too Few

Too Few 

Correct Amount Too Many

Too Few 



23. Do you feel like the appropriate providers are attending the conference? (Yes/No Question)
24. If not, what type of providers should attend? (Comment Box/Open Ended)

25. What is the greatest benefit of ECHO-CT conferences? (Comment Box/Open ended)

26. What is the greatest drawback of ECHO-CT conferences? ( Comment Box/Open Ended)

27. How could the conferences be improved?
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Frailty and Transition of Care 
for Hospitalized Older Adults

ECHO-CT Webinar

Dae Kim, MD, MPH, ScD
Assistant Professor of Medicine, Harvard Medical School
Marcus Institute for Aging Research, Hebrew SeniorLife

Division of Gerontology, Dept of Medicine, BIDMC
Division of Pharmacoepidemiology, Dept of Medicine, BWH

dkim2@bidmc.harvard.edu

• Research grants:
– NIA R01AG056368, R01AG062713, R21AG060227 
– Paul B. Beeson Clinical Scientist Development Award in Aging (K08AG051187)
– KL2 Harvard Catalyst MeRIT Award (NIH 1KL2 TR001100-01)
– Boston Older American Independence Center Pilot Award (NIA P30 AG031679)
– Boston Roybal Center Pilot Award (NIA P30 AG048785)

• I have no financial relationships with a commercial entity producing
healthcare-related products and/or services.

Disclosures and funding

Goals and objectives

After participating in this activity, you will be able to

• Define frailty using commonly used frailty definitions

• Perform a brief screening test of frailty

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

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

frailty assessment

3

94-yo man with fall and fracture

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

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

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

– Tachycardia (due to AF), fatigue

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

• Inpatient functional change: impaired safety awareness, requires assistance with
functional mobility

• Discharged to rehab on hospital day 4
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

• 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

5

Part 1: Overview of frailty

6

7

What is frailty? Same treatment, different outcomes:
some patients are more prone to poor outcomes

8

Drugs

No fall Fall

Surgery

Improved 
function

Functional 
decline
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Frailty: a geriatric syndrome underlying heterogeneity

• 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

9

Seminar

www.thelancet.com Vol 381 March 2, 2013 753

In a 2009 cross-sectional study of 1002 women, 
investigators used 12 measures to assess cumulative 
physio logical dysfunction in six different systems 
(haemato logical, inflammatory, hormonal, adiposity, 
neuro muscular, and micronutrient) and reported a non-
linear relation between the number of abnormal systems 
and frailty, independent of age and comorbidity.14

Abnormal results in three or more systems were a strong 
predictor of frailty. Importantly, the number of abnormal 
systems was more predictive of frailty than were abnor-
malities in any particular system. This finding supports 
the idea that when physiological decline reaches an 
aggregate crucial level, frailty becomes evident.14

The brain, endocrine system, immune system, 
and skeletal muscle are intrinsically inter-related and 
are the organ systems that are best studied in the 
develop ment of frailty.5 Notably, frailty has also been
associated with loss of physiological reserve in the 
respiratory15, cardiovascular,16 renal,17 and haemopoietic
and clotting systems,18,19 and nutritional status can also
be a mediating factor.3,20–22

The frail brain
Ageing is associated with characteristic structural and 
physiological changes in the brain. The loss of indiv-
idual neurons in most cortical regions is low,23 but 
neurons with high metabolic demands, such as the 
hippocampal pyramidal neurons, could be affected 
disproportionally by changes in synaptic function, 
protein transport, and mitochondrial function.23 The 
hippocampus has been identified as an important 
mediator in the pathophysiology of cognitive decline 
and Alzheimer’s dementia24 and is a key component of 
the stress response, since it senses increased gluco-
corticoid values and relays information to the hypo-
thalamus via a negative-feedback loop.25

The ageing brain is also characterised by structural and 
functional changes to microglial cells, which are the 
resident immune cell population of the CNS and are the 
CNS equivalent of macrophages. They are activated by 
brain injury and local and systemic inflammation and 
become primed (hyper-responsive) to small stimuli 
with ageing, which can potentially cause damage and 
neuronal death.26–28 Primed microglia are postulated to have 
an important role in the pathophysiology of delirium.28,29 In 
a prospective cohort study of 273 elderly patients admitted 
to hospital, investigators identified that frailty is associated 
with both increased risk of the development of delirium 
(odds ratio [OR] 8·5, 95% CI 4·8–14·8) and subsequent 
reduced survival (median survival in frail elderly patients 
with delirium 88 days, 95% CI 5–171; median survival in 
non-frail elderly patients with delirium 359 days, 95% CI 
118–600).6 This finding suggests that the combination of 
delirium and frailty identifies elderly people at especially 
high risk of adverse outcomes.

Accumulating evidence from observational studies 
supports a temporal association between frailty, cognitive 

impairment, and dementia. In a prospective cohort study 
(n=750) of elderly people without cognitive impairment at 
baseline, the investigators reported that frailty was 
associated with an increased risk of the development of 
mild cognitive impairment during 12 years of follow-up 
(hazard ratio [HR] 1·63, 95% CI 1·27–2·08).30 Increasing 
frailty was also associated with a faster rate of cognitive 
decline. An independent association between frailty and 
dementia has been reported in two large prospective 
cohort studies.31,32

The frail endocrine system
The brain and endocrine system are linked intrinsically 
through the hypothalamo-pituitary axis, which controls 
metabolism and energy use through the signalling action 

Figure 1: Vulnerability of frail elderly people to a sudden change in health 
status after a minor illness
The green line represents a fit elderly individual who, after a minor stressor event 
such as an infection, has a small deterioration in function and then returns to 
homoeostasis. The red line represents a frail elderly individual who, after a similar 
stressor event, undergoes a larger deterioration, which may manifest as functional 
dependency, and who does not return to baseline homoeostasis. The horizontal 
dashed line represents the cutoff between dependent and independent.
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Minor illness (eg, urinary tract infection)

Independent

Dependent

Panel 1: Frequent clinical presentations of frailty

Non-specifi c
Extreme fatigue, unexplained weight loss, and frequent infections.

Falls
Balance and gait impairment are major features of frailty, and are important risk factors for 
falls. A so-called hot fall is related to a minor illness that reduces postural balance below a 
crucial threshold necessary to maintain gait integrity. Spontaneous falls occur in more 
severe frailty when vital postural systems (vision, balance, and strength) are no longer 
consistent with safe navigation through undemanding environments. Spontaneous falls 
are typically repeated and are closely associated with the psychological reaction of fear of 
further falls that causes the patient to develop severely impaired mobility.

Delirium
Delirium (sometimes called acute confusion) is characterised by the rapid onset of 
fluctuating confusion and impaired awareness. Delirium is related to reduced integrity of 
brain function and is independently associated with adverse outcomes. Roughly 30% of 
elderly people admitted to hospital will develop delirium, and the point prevalence 
estimate for delirium for patients in long-term care is 15%.

Fluctuating disability
Fluctuating disability is day-to-day instability, resulting in patients with ”good”, 
independent days, and ”bad” days on which (professional) care is often needed.

Clegg et al. Lancet 2013; 381: 752-62

Aging Environment
Disease

Reduced reserve in multiple physiologic systems

Frailty

Falls, disability, and death

Stress

Frailty prevalence and outcomes

Collard et al. J Am Geriatr Soc. 2012;60:1487-1492, Kojima. J Am Med Dir Assoc. 2015; 16: 940-945, Clegg et al. Lancet. 2013;381:752-762 10

• Frailty affects one in every 10 community-dwelling older adults and 
one in every 2 nursing home residents.

• Frailty prevalence is higher with advancing age and in women.
• Frailty is a risk factor for adverse health outcomes, independently of 

demographic characteristics and comorbidities.
– Falls
– Worsening disability
– Hospitalization
– Long-term care institutionalization
– Mortality

• Frailty is diagnosed based on the 5 characteristics:

• Identify a clinically recognizable group of people
who have unique characteristics

weight loss exhaustion inactivity slowness weakness

(self-report) (physical activity 
questionnaire)

(timed walk test) (hand dynamometer)

Frailty phenotype (physical frailty)

Fried et al. J Gerontol A Biol Sci Med Sci. 2001; 56: M146-56 11

Score Classification

0 Non-frailty

1-2 Pre-frailty

3-5 Frailty

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

Fried et al. J Gerontol A Biol Sci Med Sci. 2001; 56: M146-56 12
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lean body mass, strength, endurance, balance, walking per-
formance, and low activity (9,10,14–17), and that multiple
components must be present clinically to constitute frailty
(9,14). Many of these factors are related (18–31) and can be
unified, theoretically, into a cycle of frailty associated with
declining energetics and reserve (Figure 1). The core ele-
ments of this cycle are those commonly identified as clini-
cal signs and symptoms of frailty (9,10,14–16). Frailty
likely also involves declines in physiologic complexity or
reserve in other systems, leading to loss of homeostatic ca-
pability to withstand stressors and resulting vulnerabilities
(2,9,11,12).

We hypothesized that the elements identified in Figure 1
are core clinical presentations of frailty, and that a critical
mass of phenotypic components in the cycle would, when
present, identify the syndrome. We evaluated whether this
phenotype identifies a subset at high risk of the adverse health
outcomes clinically associated with frailty. To do this, we
operationalized a definition of frailty, as suggested by prior
research and clinical consensus (Figure 1), and, in a popula-
tion-based study of older adults, evaluated its prevalence
and incidence, cross-sectional correlates, and its validity in
terms of predicting the adverse outcomes geriatricians asso-
ciate with frail older adults.

METHODS

Population
This study employed data from the Cardiovascular Health

Study, a prospective, observational study of men and women
65 years and older. The original cohort (N 5 5201) was re-
cruited from four U.S. communities in 1989–90. An addi-
tional cohort of 687 African American men and women was
recruited in 1992–93 from three of these sites. Participants
were recruited from age- and gender-stratified samples of
the HCFA Medicare eligibility lists in: Sacramento County,
California; Washington County, Maryland; Forsyth County,
North Carolina, and Allegheny County (Pittsburgh), Penn-

sylvania (32,33). Both cohorts received identical baseline
evaluations (except that the latter did not receive spirometry
or echocardiograms at baseline) and follow-up with annual
examinations and semiannual telephone calls and surveil-
lance for outcomes including incident disease, hospitaliza-
tions, falls, disability, and mortality.

Baseline Evaluation
Standardized interviews ascertained self-assessed health,

demographics, health habits, weight loss, medications used,
and self-reported physician diagnosis of cardiovascular events,
emphysema, asthma, diabetes, arthritis, renal disease, can-
cer, and hearing and visual impairment. A version of the
Minnesota Leisure Time Activities Questionnaire (34) as-
certained physical activities in the prior 2 weeks, plus fre-
quency and duration. Physical function was ascertained by
asking about difficulty with 15 tasks of daily life, including
mobility, upper extremity, instrumental activities of daily
living (IADL) and activities of daily living (ADL) tasks
(35). Frequency of falls in the prior 6 months was assessed
by self-report. The modified 10-item Center for Epidemio-
logical Studies–Depression scale [CES–D; (36)] ascertained
depressive symptoms.

Cardiovascular diseases [myocardial infarction (MI), con-
gestive heart failure (CHF), angina, peripheral vascular dis-
ease, and stroke] were validated by ascertaining medications
used and through standardized examinations: electrocardio-
gram, echocardiogram, and posterior tibial–brachial artery
systolic (ankle–arm) blood pressure ratio (32,37,38). These
data and medical records were then reviewed by clinicians
for consensus-based adjudication of the presence of these
diseases, based on standardized algorithms (37).

Additional examinations ascertained weight; blood pres-
sure; carotid ultrasound measuring maximal stenosis of the
internal and common carotid arteries (39); phlebotomy,
under fasting conditions, with blood analyzed by the Labora-
tory for Clinical Biochemistry Research (University of
Vermont) for fasting glucose, serum albumin, creatinine,

Figure 1. Cycle of frailty hypothesized as consistent with demonstrated pairwise associations and clinical signs and symptoms of frailty. Re-
produced with permission from (14).
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• Hypertension
• Degen. spine disease
• Arthritis

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

• 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

Robust • Minimal chronic disease
• No functional impairment

Pre-frail • Multimorbidity, polypharmacy
• Mild functional impairment
• Mild mobility limitation

Frail • Multimorbidity, polypharmacy
• Severe functional impairment
• Severe mobility limitation
• Weak muscle strength
• Fatigue, weight loss, inactivity
• Recurrent falls

Frailty as deficit accumulation: 
“The problems of old age come as a package” 
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(Fontana et al. Nature 2014; 511: 405-406)
• Frailty can be quantified as deficit accumulation.

• Proportion of deficits (range: 0 to 1):
– Need ≥30 deficit items

– Deficits should be age-associated and acquired 
(e.g., symptoms, diagnoses, functional limitations, physical 
examination, diagnostic test abnormalities)

– The overall burden is important; less emphasis on 
specific items

– Increasing popularity for implementation in EHR

Deficit-accumulation frailty index (FI)

Rockwood et al. Sci World J 2001; 1: 323-36, Rockwood et al. Clin Geriatr Med 2011; 27: 17–26 14

Calculate a survey-based frailty index!

14!

•  58 health deficits (yes/no) were used. !
–  General health status, diagnoses, functional limitation, sensory 

impairment, memory loss, depression, fall, incontinence !

F I =
n of health deficits present

n of health deficits considered

Score Classification

<0.15 Non-frailty

0.15-0.24 Pre-frailty

0.25-0.34 Mild frailty

0.35-0.44 Moderate frailty

0.45-0.54 Severe frailty

≥0.55 Advanced frailty

Submaximal limit of a deficit-accumulation FI

15Rockwood et al. J Gerontol A Biol Sci Med Sci. 2007; 62A: M722-M727, Rockwood et al. Clin Geriatr Med 2011; 27: 17-26. 

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

Community population

Nursing home population

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 differ-
ences in each individual’s aging rate. Individual trajectories can change in any

Fig. 3. The relationship between frailty index and mortality. Note that at all levels of the
frailty index, deficit accumulation is more lethal for men than women. Triangles represent
men and circles represent women.

Fig. 2. The relationship between deficit accumulation and age. The lower line is the mean
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 institution-
alized 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.)

Frailty and Deficit Accumulation 21

Submaximal limit

Rockwood et al. J Gerontol A Biol Sci Med Sci. 2007;62A:M738-M743, Walston et al. J Am Geriatr Soc 2019;67:1559-1564.

Frailty phenotype vs deficit-accumulation FI

• Correlation between the two measures: 0.65
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in the United States and in many other countries around the
world. Furthermore, there remains a relative paucity of evi-
dence that assessing frailty facilitates clinical decision making
and ultimately improves specific relevant outcomes for frail
older patients. To identify strategies that accelerate the inte-
gration of frailty into clinical practice and to stimulate the
production of scientific evidence that supports such integra-
tion, a symposium was organized by the Intramural Research
Program of the National Institute on Aging in collaboration
with the Johns Hopkins Older Americans Independence Cen-
ter leadership in September 2017. The goals of this meeting
were to (1) identify barriers preventing more rapid integration
of frailty assessment and interventions into clinical practice in
the United States; (2) uncover gaps in evidence that demon-
strate effectiveness of interventions that are moving into prac-
tice; and (3) use this information to inform the development
of a future research agenda that will help accelerate the inte-
gration of frailty into clinical practice in the United States.

To maintain the focus on these specific goals, many
important frailty-related topics that already have seen consid-
erable discussion in the literature were not addressed in this
symposium. Nor was a consensus on the definition of frailty
sought. Rather, speakers were charged with identifying the
highest priority barriers and gaps to be surmounted, and with
providing frailty research recommendations around three
major themes detailed here.

TRANSLATING FRAILTY INTO CLINICAL
PRACTICE: BARRIERS AND OPPORTUNITIES

Several major barriers and related opportunities to improve
frailty integration into clinical practice were identified.

The lack of general consensus on the language used to
describe frailty, and the differing theories on the nature
of frailty, present ongoing barriers to researchers and
may discourage clinicians considering using frailty
assessment in clinical practice

Much of the delay in deploying frailty assessment methodolo-
gies, and in gathering relevant evidence to support the efficacy

of intervention strategies, stems from the confusion as to what
frailty is and how it can be best captured by a specific assess-
ment. The lack of clarity may be connected in part by the use
of the word “frailty” to indicate disparate conceptual frame-
works, risk predictors, and assessments. Furthermore,
related—and as of now, loosely defined—concepts of “vulner-
ability” and “resiliency” have further confused clinicians and
researchers alike. Given the long-standing debate on these defi-
nitions and related terms, the organizers did not debate these
topics or attempt a consensus. Rather, they sought to move the
field beyond this debate through recommending the develop-
ment of clearer definitions as described here.

Clarification of Conceptual Frameworks for Commonly
Used Frailty Models

The two most highly cited frameworks that have emerged in
the literature both carry the label of “frailty,” despite marked
differences in their theory and conceptual basis, respective
methods for assessment, and identification of frail individuals
by each method when applied to the same sample of peo-
ple11,12 (Figure 1). The first concept, often termed “physical”
or “phenotypic” frailty, was defined as “a biologic syndrome
of decreased reserve and resistance to stressors, resulting from
cumulative declines across multiple physiologic systems, caus-
ing vulnerability to adverse outcomes”.2 Its biological basis is
thought to be implicated primarily, and quite specifically,
through altered stress response systems and energy metabolism
abnormalities. Its clinical hallmarks of weakness, slowness,
weight loss, fatigue, and low activity were derived from clinical
observations of older adults who were declining. These core
features were hypothesized to be proxies of manifestations of
dysregulation in specific physiologic domains.

The second major concept, often termed “deficit accu-
mulation frailty,” hypothesized that the accumulation of health
and functional problems serves as an indicator of an individual’s
aging-related health state.1 This concept has been operation-
alized into a “frailty index” assessment that does not include
prespecified variables but suggests assessing a wide range of
potential signs, symptoms, laboratory abnormalities, medical
conditions, and disabilities, among others. In this concept, each
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Figure 1. Representation of conceptual framework of two major theories on frailty. (A) Physical frailty, also termed phenotypic or
syndromic frailty, is hypothesized to have a specific age-related biological basis that drives the appearance of signs and symptoms
(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.
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