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Frailty, a geriatric syndrome
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Adapted from review of Fried et al, SAGE KE, 2005; Bisset Howlett Aging Med 2019 ; Walston JAGS 2006

Translational Frailty Research



Frailty Assessment Instruments: Review

Buta, Walston, et al, Ageing Research Reviews, 2016



Buta, Walston, et al, Ageing Research Reviews, 2016



What is Frailty?

• Clinical, geriatric syndrome
• At risk population for poor outcomes
• Vulnerable to decline
• Poor tolerance to stressors



Fried Criteria

Grip Strength Men Women

BMI ≤ 24:        ≤ 29 kg BMI ≤ 23:        ≤ 17 kg

BMI 24.1-28:  ≤ 30 kg BMI 23.1-26:  ≤ 17.3kg 

BMI >28:         ≤ 32 kg BMI 26.1-29:  ≤ 18 kg 

BMI >29:         ≤ 21 kg 

Walking Speed Men Women

15-foot walk Height ≤ 173 cm: ≥ 7 sec Height ≤ 159 cm: ≥ 7 sec

Height > 173 cm: ≥ 6 sec Height > 159 cm: ≥ 6 sec

Physical activity Men Women

< 383 kcal/week < 270 kcal/week

Exhaustion

“I felt everything I did was an effort.”

“I could not get going.”

Weight loss

Unintentional loss of  ≥ 10 lbs in last year

▪ Non-frail: 0-1, Pre-frail:2, Frail: 3+

McAdams-DeMarco, Am J Transplant, 2015





Frailty Predicts Surgical Outcomes 

Elective procedures

• Postoperative complications

• OR=2.5, 95% CI: 1.1-5.8

• Length of  stay 

• OR=1.7, 95% CI: 1.3-2.2

• Discharge to SNF 

• OR=20.5, 95% CI: 5.5-75.7

Makary et al., J Am Coll Surg, 2010 

Kidney transplantation

HR for death by frailty

2.17 (95% CI: 1.01-4.65, p =0.047)

McAdams-DeMarco, Am J Transplantation, 2015



Frailty Prevalence Across Cohorts
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Frailty, Disability & Comorbidity
Fried LP, Tangen CM, Walston J. Geron 56:M146-M157 (2001)



Frailty index

Frailty index
• Accumulation of deficits with age
• Deficits:

› Impairments
› Disabilities
› Diseases

• Derived from CGA
• Continuous value 

• Adaptable to 
• Existing data sets
• Electronic health record data

Rockwood et al., Sci Rep, 2016 (NHANES data)Searle et al., BMC Geriatrics, 2008



Self-Report & Laboratory Frailty Index 
Predicts Mortality

Self-Report

• Diseases, impairments, symptoms

• ADL/IADLs

Laboratory

• Vital signs

• Chemistries

• CBC

• Iron studies

• Vit D, B12

Blodgett et al., Geroscience, 2017



Clinical Frailty Scale – Predicts Hospital LOS & Readmission

Juma et al., Canadian  Geriatrics J, 2016



FRAIL Scale

• Approximates Fried frailty phenotype

Morley et al., J Nutr Health Aging, 2013; Gleason et al., JAMDA, 2017 



The Geroscience Approach to Improve Healthspan

Translational Geroscience Network 
https://www.gerosciencenetwork.org/

Justice, Jamie N., et al. Cardiovascular endocrinology & metabolism 7.4 (2018): 80.

Kennedy, Brian K., et al. "Geroscience: linking aging to chronic disease." Cell 159.4 (2014): 709-713.

Espinoza, Justice, Kuchel, Newman, Pignolo; Chapter 2 Clinical Geroscience, Hazzard’s Geriatric Medicine and Gerontology, 8th edition 

https://www.gerosciencenetwork.org/


Frailty as an outcome in clinical trials

• Few clinical trials including frailty as a primary outcome
• Differing frailty measures used, components of frailty or physical function

› Components of frailty phenotype
– gait, strength, physical activity, exhaustion

› Physical function: strength, balance, flexibility
› Disability
› Falls, fear of falling
› Cardiometabolic: BMI, CV indices
› Cognition, depressive symptoms 
› Quality of life

• Trials including frailty have focused on differing stages of frailty or specific populations
› Primary prevention
› Secondary prevention (i.e., progression of frailty)

Apóstolo, João, et al. JBI database of systematic reviews and implementation reports 16.1 (2018): 140.

Espinoza, Sara E., et al. Clinical therapeutics 41.3 (2019): 376-386.



Summary

• Frailty is a geriatric syndrome 

• Increased risk for poor health outcomes

• Several instruments available

• Selection of  instrument influenced by the research/clinical goal

• Frailty assessment is becoming more common in research & clinical practice

Resources

Frailty Science – https://frailtyscience.org

Global Frailty Network – Frailty Seminar Series

https://frailtyscience.org/
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