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Moving Frailty Toward Clinical Practice:
NIA Intramural Frailty Science Symposium

• “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”

Journal of the American Geriatrics Society,  02 May 2019 
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• ….the confusion as to what frailty is and how it can be best 
captured by a specific assessment….

• …The lack of clarity may be connected in part by the use of the 
word “frailty” to indicate disparate conceptual frameworks, risk
predictors, and assessments…

• … Furthermore, related-and as of now, loosely defined-concepts 
of “vulnerability”and “resiliency” have further confused clinicians 
and researchers alike…



•Research agenda for frailty in older adults: toward a 
better understanding of physiology and etiology: 

summary from the American Geriatrics Society/NIA 
Research Conference on Frailty in Older Adults

•“A state of increased vulnerability to stress due to age-related 
declines in physiologic reserves across neuromuscular, 

metabolic, and immune systems”

Watson J et al JAGS 2006 
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Few examples
Reaction Time (longer)
Cognitive Status
Nerve Conduction Velocity
Muscle Strength
Visual Acuity
Macro and Micronutrients intake
Insulin Sensitivity
Testosterone
Estrogens
IGF-1
Cytokines and APR (higher)
ROS / Antioxidants
Complexity of CV reflexes

Age
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Progressive decline in anatomical integrity 

and function across multiple physiological systems 

Frailty as accelerated decline in anatomical integrity 

and function across multiple physiological systems 



Ferrucci L. Hazzard’s Geriatric Medicine and Gerontology, 7 th Edition 



Functional decline

Falls

Disability

Cognitive impairment

Instituzionalization

Death
Aging Process

Chronic Diseases

↓Functional reserve 

Age65 yrs 100 yrs

Progressive decline in anatomical 

integrity and function

of multiple physiological systems 

CHD, CHF, CVD, diabetes, COPD, 

obesity, osteoarthritis, depression, 

dementia

Interactions between age-related changes
and chronic diseases

Frailty



Clarification of conceptual frameworks
for commonly used Frailty models

1. Physical Frailty

✓ CHS (Fried)

✓ SOFT

✓ others

2. Defict accumulation Frailty

✓ CSA Fraitly Index

✓ MPI

✓ Silver code

✓ others

3. Pre-disability state

✓ SPPB

✓ Physical Frailty and sarcopenia

✓ others

Journal of the American Geriatrics Society,  02 May 2019 



Physical Frailty Phenotype



The Cicle of Frailty

Walston J & Fried LP. Med Clin North Am 1999;83:1173-94



Fried LP. J Gerontol Med Sci 2001



•Physical Frailty

•CHS (Fried)

•SOFT

•others

2. Defict accumulation Frailty

✓ CSA Fraitly Index

✓ MPI

✓ Silver code

✓ others

3. Pre-disability state

✓ SPPB

✓ Physical Frailty and sarcopenia

✓ others

Journal of the American Geriatrics Society,  02 May 2019 

Clarification of conceptual frameworks
for commonly used Frailty models



Frailty Index



Rockwood et al. CMAJ 2005

Ratio between the number of deficits detected and 

the number of conditions evaluated



Rockwood et al. J Gerontol Med Sci 2007



Kaplan–Meier medium-term survival curves (adjusted 
for age and sex) for individuals with different values 

Rockwood et al. J Gerontol A Med Sci 2007



Clarification of conceptual frameworks for 
commonly used Frailty models

•Physical Frailty
•CHS (Fried)

•SOFT

•others

•Defict accumulation Frailty
•CSA Fraitly Index

•MPI

•others

3. Pre-disability state
✓ SPPB

✓ Physical Frailty and sarcopenia

✓ others

Journal of the American Geriatrics Society,  02 May 2019 



Guralnik et al. J Gerontol Med Sci 1994



Guralnik et al. N Engl J Med 1995
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SPPB and risk of Mobility and ADL 
disability over 4-year FU (EPESE)



SPPB and all-cause Mortality: 
Systematic Review and Meta-analysis

Pavasini R et al. BMC Med 2016



Campo G & Volpato S. J Gerontol Med Sci 2019 May 10 
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Unpublished data, please do not cite 

BARC 3-5 BARC 2

C-statistic (95%CI) p-value C-statistic (95%CI) p-value

Risk scores

Paris 0.74 (0.61-0.86) 0.002 0.52 (0.46-0.57) 0.817

PRECISE-DAPT 0.79 (0.66-0.91) <0.001 0.55 (0.50-0.61) 0.332

BleeMACS 0.77 (0.60-0.93) <0.001 0.54 (0.50-0.60) 0.434

Scales of frailty/physical 

performance

SPPB 0.75 (0.64-0.86) 0.002 0.53 (0.47-0.58) 0.632

Columbia 0.67 (0.54-0.80) 0.013 0.53 (0.48-0.59) 0.555

Edmonton 0.75 (0.62-0.89) <0.001 0.50 (0.44-0.55) 0.961

Grip strength, (Kg) 0.64 (0.53-0.76) 0.088 0.57 (0.51-0.62) 0.189

Fried 0.66 (0.55-0.78) 0.067 0.55 (0.50-0.61) 0.343

Rockwood CFS 0.71 (0.58-0.84) 0.005 0.57 (0.52-0.62) 0.225

MPI 0.60 (0.44-0.76) 0.243 0.56 (0.51-0.61) 0.267

Ability to discriminate haemorrhagic events of risk 
scores and scales of frailty or physical performance



SARCOPENIA
- Skeletal muscle loss
- Poor muscle quality

FRAILTY
- Deficits accumulation
- Fatigue
- Sedentary behaviour
- Weight loss
- Cognitive impairment
- Social isolation

PHYSICAL 
FUNCTION 

IMPAIRMENT
- Weak muscle strength
- Slow gait speed
- Poor balance

Cesari M et al. Front Aging Neurosci 2014



Cesari M, et al. Aging Clin Exp Res 

2017;29:81-88

26



Using Frailty models in clinical practice:

1. Frailty as a preclinical state: a condition that can be prevented, 
slowed or even reversed

2. Frailty as a prognostic and stratification factor that orients the 
treatment plan

3. Use different model according to the clinical aim

Journal of the American Geriatrics Society,  02 May 2019 


