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The demographic revolution in Italy, 1901-2030

Human Mortality Database & ISTAT, 2010
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Models of age-related functional decline

ADL disability
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DISABILITY: “Limitation in a functional activity or 
in a socially defined role or task”

In the elderly, identified as need for help in:

(Basic) Activities of 
Daily Living - (B)ADL

(Katz, 1963)
- Bathing
- Dressing
- Going to the toilet
- Transfer (in/out bed/chair)
- Continence
- Feeding

Instrumental Activity 
of Daily Living - IADL

(Lawton, 1969)
- Using the telephone
- Shopping
- Cooking
- Housework
- Managing finances
- Use public transportations
- Managing drug therapy
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Nagi’s Model of the Disabling Process

Pathology

Impairments

Functional 
Limitations

Verbrugge LM, Jette AM. Soc Sci Med. 1994;38:1-4.

n Disease, injury, congenital/development 
condition

n Dysfunction and structural abnormalities in 
specific body systems (musculoskeletal, 
cardiovascular, etc.)

n Restrictions in basic physical and mental 
actions (ambulate, reach, grasp, climb stairs, 
speak, see standard print)

n Difficulty doing activities of daily life 
(personal care, household management, job, 
hobbies)

Disability
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The International Classification of Functioning, 
Disability and Health (ICF) model – WHO 
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The WHO ICF model: an example
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Frailty: definition

•Multi-factorial syndrome, caused by a reduction of the 
physiological reserve and of the capability to resist 
stressful events (homeostatic capacity)
•Associated with an increased risk of unfavorable clinical 

events: disability, hospitalization, institutionalization, 
death
•Complex and dynamic condition, for which several 

models have been proposed
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Frailty and physiological reserve
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Frailty in a snapshot
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Operational definition of frailty from the CHS 
database: the Phenotype Frailty Index (PFI)

Fried L, et al. J Gerontol 2001

1. Strength (handgrip) in lowest quintile
2. Gait speed in lowest quintile
3. Unintentional weight loss ≥4,5 kg during last year
4. Increased tendency to exhaustion
5. Usual physical activity in lowest quintile

PHENOTYPE FRAILTY INDEX
•Frail: ≥3 components
•Pre-frail: 1 or 2 components
•Robust: 0 components

PREDICTIVE OF:
•Falls
•Functional decline (mobility, ADL)
•Hospedalization
•Death
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Meccanismi della fragilità nel modello 
fenotipico

Fried L, et al. J Gerontol 2001
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The relationship between frailty, disability
and comorbidity according to the PFI – CHS

Disability
(n=67) Comorbidity

(n=2131)

Frailty
26.6%
(n=98)

(n=196)

5.7%
(n=21)

46.2%
(n=170)

21.5%
(n=79)

Fried L, et al. J Gerontol 2001
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Diagramma di Venn

DisabledFrail

Prevention
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Prevalence of frailty: systematic revision

Collard RM, et al. JAGS 2012

• 21 cross-sectional studies, N between 230 and 8914 participants
• Different definitions of frailty à Fried’s the most frequent
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An integrated, pathophysiologic model of frailty

Zaslavsky O, et al. Biol Res Nurs 2013

No 
frailty

Frailty
Weakness
Slowness

Low physical activ.
Low energy
Weight loss

Cognitive changes
Sensory loss

Level I
Cellular changes

(e.g. oxidative 
stress, telomere 

length)

Level II
System 

dysregulation
(e.g. coagulatory, 

endocrine, metabolic 
abnormalities)

Level III
System impairment
(e.g. musculoskeletal, 

neurocognitive)

Moderating factors
• Age
• Ethnicity
• SES
• Chronic comorbidities
• Lifestyle
• Poor nutrition

Intermediate 
outcomes

Disability
Falls

Cognitive decline

DEATH
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Reduced physical performance and frailty: 
the Short Physical Performance Battery (SPPB)

Guralnik J, et al. J Gerontol Med Sci 1994; 49: 85

– Includes three tests:
•Standing balance (up to 10 seconds for each item)

– Side-by-side 
– Semi-tandem
– Tandem 

•Walking speed (4 meters)

•5 chair standing

– Score 0-4 for each test, total 0-12 range 

0 1 2 3 4 m
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Predicting the risk of incident disability and death
by SPPB score: population studies

Mobility disability
Non-disabled

BADL disability

Guralnik J, et al. N Engl J Med 1995

%

SPPB score
4 5 6 7 8 9 10 11 12
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0

N= 1122, FU 4 yrs.

SPPB score

Di Bari M, et al. JAGS 2006

N= 688, FU 8 yrs.
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Gait speed and mortality: meta-analysis 
of 9 studies
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Gait speed>1 m/sec à good health status

N=34485 participants, age 65+ years 

Men

Age (years)

Studenski S, et al. JAMA 2011

Women

Age (years)
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Vignette

“I don’t think you’re strong 
enough to get out of bed yet.”

20



13/05/21

11

M. Di Bari – Frailty, chronic pain
Florence, 2018

Frailty and clinical vulnerability

Clegg A, et al. Lancet 2013

Fit

Frail
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HR (95% CI) p value
SPPB 0.001*

0 6.1 (2.2-16.8) 0.001
1-4 4.8 (1.6-14.0) 0.004
5-8 2.0 (0.7-5.7) 0.223
9-12 Ref. −

Sex (M vs. F) 1.2 (0.7-2.0) 0.583
Age (years) 0.98 (0.94-1.02) 0.355
Site (Ferrara 
vs. Florence)

1.9 (0.7-5.4) 0.216

LVEF (%) 0.97 (0.95-0.99) 0.005
CIRS-C 1.5 (1.1-1.98) 0.004
NYHA class 1.5 (1.1-2.2) 0.022

* For trend

MMSE, depression, drug therapy and 
previous functional status deleted 
stepwise 
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Gait speed (5 meters) predicts the prognosis
in older patients after cardiac surgery

Afilalo J, et al. J Am Coll Cardiol 2010

≤0.83 m/sec

>0.83 m/sec

• 131 pts., age 76 years
• Pre-operative assessed 

with Society of Thoracic 
Surgeons (STS) risk score

≤0.83 vs. >0.83 m/sec: 
OR 3.1 (1.2-7.5), 

adjusted for STS  score
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LIFE

•Multicenter RCT, FU 2.6 years
• 635 participants, aged 70-89 years, sedentary, with functional 

limitations (SPPB<10) but able to walk 400 m à frail elderly
• Intervention (n=818): structured, moderate intensity physical 

activity, in the gym (2/7 days) and at home (3-4/7 days).
• Control (n=817): healthy aging education, upper extremities 

stretchiing exercises
•Outcome: mobility disability (inability to walk 400 )

Pahor M, et al. JAMA 2014
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LIFE – Results: incidence of mobility disability

Pahor M, et al. JAMA 2014
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Aim

To create and test a questionnaire, to be
sent by mail, to screen for frailty* unselected
older persons à intercepting older persons
with no current ADL disability but at an
increased risk for disability

*Fried LP et al. Frailty in older adults: Evidence for a phenotype. J Gerontol A Biol Sci 
Med Sci 2001;56;M146-M156
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Methods

15.774 questionnairs mailed

8.451 respondents (54%)

3.633 (43%) scoring positive (score 4+)

www.ars.toscana.it
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INTER-FRAIL: revision of  postal questionnaire 
vs. fragilità secondo Fried
• Simplification: backward deletion of redundant variables
•Weighting: predictive value of each variable weighted agains

that of the least significant predictor

Mossello E, et al. Age Ageing 2016
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Current validity of the revised postal 
questionnaire postale rivisto vs. Fried’s frailty

• AUC=0.772
• Sensitivity=75%
• Specificity=69%

Mossello E, et al. Age Ageing 2016
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Long-term outcomes of the questionnaire 
outcomes – Predictive validity

Mossello E, et al. Age Ageing 2016
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Conclusions

* For trend
MMSE, depression, drug therapy and 
previous functional status deleted 
stepwise 

• Frailty:
• Is an important determinant of health status in the 

elderly
• Is an independent predictor of poor outcomes in 

different care settings and clinical conditions
• Can be easily identified, also in the hospital, with 

the SPPB
• Physical activity may prevent disability in frail older

persons
• Postal screening of frailty is feasible and effective
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