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Frailty – true [1] or false [2]?
1.
2.
3.
4.
5.

Frailty is caused by old age
Frail people have a high risk of dying
Frailty is difficult to diagnose
Frailty is not reversible
Frail patients who are sick need bed rest

Learning Objectives
1.
2.
3.
4.
5.

What is Frailty?
What causes it?
How to identify it?
How to manage it?
What is the big deal?

Case Scenario
Mdm A, 86, lives alone in Bukit Merah.
She was admitted to hospital after a fall
on her way to the toilet.
She sustained a right Colle’s fracture.
She complained of right hip pain.
X-Ray was normal.
She was admitted for “right hip
contusion and given pain relief.
She could walk to the toilet with
minimum assistance the next morning.
She was sent home with a backslab and
prescribed paracetamol and tramadol.

1. Is she frail?
2. What is her risk of a
failed discharge?
readmission to hospital

e.g.

1. What is Frailty?
• A clinical syndrome (distinct features)
• Related to ageing process
• Multiple body systems gradually
losing in-built reserves
• Increased risk of adverse health
outcomes after “minor” stress/event
(eg infection or new medication):
•
•
•
•
•

Dependency (“deconditioning”, long-stay)
Failed Discharge (readmissions)
Need more community resources
Care burden  NH admission
Death

•
•
•
•

Prevalence: 10% among > 65 years
Women twice as likely to be frail
Psycho-social factors
Prevalence markedly increases aged
older 80 (25-50% among > 85 years)

1. What is Frailty?
• Multimorbidity (long term
conditions or LTCs) and disability:
• Frailty is not the same as
multimorbidity
• Multi morbid patients may not be frail
• Frail patients may not have other
morbidities
• Frailty may be masked in
multimorbidity patients

• Frail individuals may be disabled, but
not all disabled people are frail

Of those who were frail…
18% did
not have
comorbidity

82% had
comorbidity

Frailty and its association with disability and comorbidity in a
community-dwelling sample of seniors in Montreal: a crosssectional study. Wong CH, Weiss D, Sourial N, Karunananthan S,
Quail JM, Wolfson C, Bergman H. Aging Clin Exp Res 2010 Feb
25;22(1):54-62. Epub 2009 Nov 25.

1. What is Frailty?
Phenotype model: (characteristics)
• weight loss – unintentional
• muscle strength – reduced
• sarcopenia

• gait speed – reduced/slow
• exhaustion/fatigue – self reported
• physical activity/energy expended
- reduced (aerobic)
Fried et al J Gerontol A Biol Sci Med
Sci 2004; 59: 255-263

Deficit model: (cumulative)
Frailty index based on:
• number of impairments – eg hearing,
mood, tremor, cognition etc
• diminished response to mild stresses
• include multi-morbidities and CNS
(affective, cognitive) impairments
• Psycho-social factors

• Clinical Frailty Scale
Rockwood et al Clini Geriatr Med
2011; 27: 17-26

2.1 Frailty Phenotype
•

Frailty Phenotype:
•
•
•
•

linked to an underlying biology
neuroendocrine and immune
dysfunction
sarcopenia
Predicts (within 3 years):





Falls
Mobility/ functional decline
Hospitalization
Death
(Adjusted HRs 1.3-2.2)
Fried LP et al. J Gerontol: Med Sci 2001

• Biology:
• Increased Inflammatory Markers:
• IL-6
• C-reactive protein
• Total white blood cells, monocytes and
neutrophils

• Decreases in hormones needed to
maintain muscle mass
• Insulin-like Growth Factor 1
• Testosterone
• DHEA

• Increased clotting activity
• Increased Factor VIII, fibrinogen, Ddimers

2.2 Frailty Index
• Identified 40 self-reported
variables of symptoms, attitudes,
illnesses, and function
• strongly correlated with
mortality
• exponential increase of frailty
with age
• Based upon secondary analysis
of the Canadian Study on Health
and Aging
Mitnitski, Song, Rockwood, (2004).
The Journals of Gerontology. Series A,
Biological Sciences and Medical Sciences,
59A(6), 627-632

2.3 Background: Frailty spectrum
Common features: Age-related vulnerability to stressors, clinically identifiable,
multi-system impairment

Frailty Phenotype
• Components linked to defined
underlying biologic/ physiologic
pathway
• Medical syndrome: aggregate of
symptoms and signs associated
with morbidities

Frailty Index
• Risk factor approach
• Variable pathway and
pathophysiology
• Unlimited number of deficits
• Geriatric syndrome:
accumulated effects of
impairments in multiple
domains resulting in a particular
adverse outcome: falls

SINGAPORE Longitudinal Study of Ageing

Longitudinal study 2005 - 2009
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FENG L et al

J Am Med Dir Assoc 2014; 15; 6.e7e76.e12

2.4 Sarcopenia – 2010 European Definition
• Syndrome characterised by:
• progressive and generalized loss of
skeletal muscle mass and strength
or function with a
• risk of adverse outcomes such as
physical disability, poor quality of
life and death
• Prevalence rises with age, higher
in women
CRUZ-JENTOFT AJ et al. Sarcopenia: European consensus on
definition and diagnosis. Report of the European Working Group on
Sarcopenia in Older People. Age Ageing 2010; 39:412-23
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2.5 Role of nutrition
• Prevalence of Malnutrition
among frail elderly
between 20% to 60%
(Stratton R, Green C, Elia M.
Disease-related malnutrition: an
evidence based approach to
treatment. Wallingford: CABI
Publishing; 2003.)

• Association between
nutritional status (MNA®SF) and frailty (SHARE-FI)
in acute hospitalised
elderly patients
(Dorner et al. Journal of nutrition,
health and aging. The journal of
nutrition, health and aging. March
2014, Volume 18 (3) pp 264-269)

3.1 Recognizing and Identifying Frailty

Morley JE et al. J Nutr Health Aging 2012; 16: 601-608

3.2 Recognizing and Identifying Frailty

10Fried

etc al. Gerontol A Biol Sci Med Sci. 200; 56: M146-M156
48Subra etc al. J nutr Health Aging 2012; 16: 714-720

3.3 Recognizing frailty syndromes
1.
2.
3.
4.
5.

Falls
Immobility
Delirium
Incontinence
Susceptibility to side effects of
medication

Tools
• Walking speed (eg 4m)
• < 0.8m/s or > 5s to walk 4m

• Time up and go (TUGT) 3m (10s)
• Self reported health
• Polypharmacy (5 or more)
• Frailty indicator questionnaire eg:
Groningen Index

Gait speed
• 4m walk
• > 5 seconds suggests slowing
down process
• Good indication of general
fitness
• Try simple exercises
• “Discuss with your GP”

Note: Not designed as a method of identifying frailty without a formal clinical assessment

4. Management
• Gold standard: Comprehensive
Geriatric Assessment - a process
•
•
•
•

Holistic
Multi-dimensional
Inter-disciplinary, collaborative
Outcomes focused

4.1 Managing Frailty
• Exercise (resistance and aerobic)
• High-intensity progressive (resistance)
• Training (ie consistent) and targeted
multidisciplinary treatment reduces mortality and
nursing home admissions after hip fracture surgery.
Singh et al. J Am Med Dir Assoc 2012; 13: 24-30

• Community-based exercise program prevents care
and disability in Japanese frail older adults.
Yamada et al. J Am Med Dir Assoc 2012; 13: 507-511 (n=610)

• Systematic Review: 45-60 mins 3 times a week
exercise prevents frailty progression and disability
• improves: function, walking speed, chair stands, stair
climbing, balance,
• reduces fear of falling
Theou et al. The effectiveness of exercise interventions in the
management of frailty. J Aging Research 2011: 569194

• Group and home based exercises: Interventions for
preventing falls in older people living in the community.
Gillespie et al. Cochrane database systematic review 2012 (9):
CD007146

• Nutrition
• Calorie supplement enhanced weight gain
& reduced mortality in under nourished
elderly

Milne et al. Cochrane Database Syst Rev 2009; (2): CD003299

• Post discharge nutritional support in
malnourished elderly improves function

Neelemat Et al. J Am Med Dir Assoic. 2011; 12: 295-301
Morley et al. J Am Med Dir Assoc 2010; 11: 391-396

• Protein enriched diets (include amino acid
supplments, b-hydroxy B-methylbutyric acid (HMB)

• improves physical performance and muscle mass
in frail elderly people.
Tieland et al. J Am Med Dir Assoc. 2012; 13: 713-726.

• reduces complications
• improves grip strength
• produces weight gain
Cawood et al. Ageing Res Rev 2012; 11: 278-296

• synergistic with resistance exercises
Malafarina et al. Effectiveness of nutritional supplementation on
muscle mass in treatment of sarcopenia in old age: A systematic
Review. J Am Med Dir Assoic 2013; 14: 10-17

4.2 Managing Frailty
• Vitamin D deficiency
• Supplementation:

• Reduce Falls: Murad et al. Clinical review:
•
•

•

The effect of vitamin D on falls: A systematic
review and meta-analysis. J Clin Endocrinol
Metab 2011; 96: 2998-3006
Reduce Hip fractures: Bischoff-Ferrari et
al. A pooled analysis of vitamin D dose
requirements for fracture prevention. N Engl J
Med 2012; 567: 40-49
Reduce Mortality: Rejnmark et al. Vitamin
D with calcium reduces mortality: Patient level
pooled analysis of 70528 patients from 8
major vit D trials. J Clin Endocrinol Metab
2012; 97: 2670-2681
Improve muscle function. Muir et al.
Effect of vit D supplementation on muscle
stength, gait and balance in older adults: A
systematic review and meta-analysis. J Am
Geriatr Wsoc. 2011; 59: 2291-2300

• Sarcopenia
Rolland Y, Onder G, Morley JE et al. Current and
future pharmacologic treatment of sarcopenia. Clin
Geriatr Med. 2011; 27: 423-447

• Reduction of polypharmacy
Gnjidic D et al. Polypharmacy cutoff and outcomes:
five or more medicines used to identify communitydwelling older men at risk of advers outcomes. J Clin
Epidemiol 2012; 65: 989-995
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Effect of bedrest on muscle fibers
Electron micrographs of longitudinal sections of human soleus fibers
Magnification: ×17,750

Pre-bedrest

Post-bedrest (17 days)
 myofibril diameter
 number of myofilaments
in sarcomeres
J. J. WIDRICK et al Am J Physiol Cell Physiol 1997; 273: C1690-9

(Slide from Prof J-P Michel)

Sarcopenia - Reversible!

MRI of the knee extensor muscle before and after 12 weeks
of strength training in a 92 years old man

Physical Exercise + Vitamin D and Oral Nutrition Supplements:
 44 % of the skeletal muscle mass
Adapted from HARRIDGE SD et al Muscle Nerve 1999: 22: 831-9
Slide from Professor Jean-Pierre Michel

Case Scenario – Is she frail? What risk of readmission?
• Missing info:
Mdm A, 86, lives alone in Bukit Merah.
She was admitted to hospital after a fall
on her way to the toilet.
She sustained a right Colle’s fracture.
She complained of right hip pain.
X-Ray was normal.
She was admitted for “right hip
contusion and given pain relief.
She could walk to the toilet with
minimum assistance the next morning.
She was sent home with a backslab and
prescribed paracetamol and tramadol.

•
•
•
•
•
•
•
•
•

DM X 20 years
Hypertension
IHD
Chronic Kidney Disease
Arthritis
Weight 30kg
Vision?
Medication?
Cognition?

• Mdm A’s concerns:
•
•
•
•
•
•

My hand
So many tablets
Giddy
No strength, slow
Appetite
Bowels

Frailty
1. Frailty is caused
by old age
2. Frail people have
a high risk of
dying
3. Frailty is difficult
to diagnose
4. Frailty is not
reversible
5. Frail patients
need bed rest

• Frailty is a clinical syndrome due to the cumulative effects
of multiple impairments.
• Frail persons are at greater risk of adverse outcomes
(such as falls, functional decline, readmission,
institutionalization and death) after a minor change in
their health or circumstances.
• Can be recognized when actively looked for using gait
speed (>5s), timed up and go (10s for 3m), presence of
sarcopenia & malnutrition.
• Exercise that is intensive, consistent and progressive
reverses frailty.
• Improving nutrition can reduce severity of frailty.
• Holistic comprehensive care gives best long term
outcomes. Recognizing and prioritizing the risks are
important first steps.

