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L’attività fisica adattata per la prevenzione 

e promozione della salute: 

il modello “Empoli” e il suo impatto in 

Regione Toscana

Dr. Francesco Benvenuti

Dipartimento delle Fragilità

AUSL11, Empoli

Società della Salute  

Valdarno Inferiore

Stroke Epidemiology

• Incidence: 220/100000

• Survival: 
• 1 year: 80%

• 3 years: 50%

• 10 years: >35%

• Prevalence: 600-800/100000

• Moderately disabled: 45-65%

Recovery plateau

What we observe….
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Impairments

Functional limitations

Disability

Sedentary life style

Depression, 

lack of vocational pursuits, 

higher family and social 

support, etc.

Sarcopenia, altered joint 

flexibility, cardiovascular 

deconditioning, 

osteoporosis, etc.

Worse gait, endurance, 

balance, manual dexterity, 

etc.

Decrements of AADLs, 

IADLs, BADLs…

What we wish…..

Recovery plateau

Time from stroke

Acute &

Subacute

Chronic

What we learn…..

Recovery plateau

Conventional rehabilitation 

"Task-oriented" exercise

Community-based exercise program

Time from stroke

Acute &

Subacute

Chronic

AFA IctusAFA Ictus

Physical activity programs, carried out in 
group, adapted to chronic alterations of 

functional status for tertiary prevention of 
disability
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Impairments

Functional limitations

Disability

Active life-style 

Better integration in the 

community, preservation of 

vocational pursuits, less 

need of  family and social 

support, etc.

Better muscle and joint 

function, endurance, 

increased BMD, etc. Better gait, balance, manual 

dexterity, etc.

Less disability for  AADLs, 

IADLs, BADLs…

Effectiveness and safety

Community implementation

Continuity with rehabilitation

Participants’ satisfaction & adherence

Integration with other AUSL11 Activities 

Effectiveness and safety

Community implementation

Continuity with rehabilitation

Participants’ satisfaction & adherence

Integration with other AUSL11 activities 

Dipartimento della Riabilitazione, AUSL 11

UO di Recupero e Riabilitazione Funzionale, AUSL5, Pisa

UO di Riabilitazione, Casa di Cura Glicini-Ulivella, IFCA, Firenze

In collaborazione con

Dipartimento di Neuroscienze, Fondazione Santa Lucia, IRCCS Roma.

Dipartimento Tecnologie e Salute, Istituto Superiore di Sanità, Roma.

Geriatric Research Education and Clinical Center, Veteran Affaires Medical Center, Baltimore, MD, USA

Division of Gerontology, University of Maryland School of Medicine, Baltimore, MD, USA

Physical Disabilities Branch, National Institutes of Health, Bethesda, MD, USA

EFFICACIA DI STRATEGIE DI INTERVENTO BASATE SULLA ATTIVITA’ 
FISICA IN SOGGETTI CON ESITI CRONICI DI ICTUS CEREBRALE

Project funded by the Istituto Superiore di Sanità 

within the project:

“Obtaining Optimal Functional Recovery and Efficient Managed Care 

for the Chronic Stroke Population” 
(convenzione N. 530/F20/2)

within the framework of the 2003 

Memorandum of Understanding between

U.S.A. Department of Health and Human Services & Italy’s Ministry of Health.
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23:726-734;2009                                                               

Fucecchio

S. Croce S.A.

Castelfranco

Montopoli

S. Miniato

Gambassi

Montaione

Montelupo

Castelfiorentino

Empoli

Montespertoli

Certaldo

Capraia e Limite

Cerreto Guidi Vinci

A.P.A. Stroke 

Coordination Center

Stroke APA courses

ISS project: 

“Obtaining Optimal Functional Recovery and Efficient Managed 

Care for the Chronic Stroke Population”

Community gyms or social clubs

Trainers not Health Professionals
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Motricity Index SPPB (x10) Berg Balance 
Score

Hamillon (x5) SIS 
Participation

APA Functional ∆ > Control Functional ∆                        

APA Baseline

APA Post 6 months

Control Baseline

Control Post 6 months

Group x time

P < .005 for all
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Baseline and Post APA Intervention Mean Glucose and Insulin Curves

in individuals without IGT or DM

Better or cured

Health

0%

20%

40%

60%

80%

100%

APA group Usual care group

1 year after the end of the study…

telephone interview

How do you rate your… 

as compared to one year ago?

same

worse N=38 N=38

Gait

0%

20%

40%

60%

80%

100%

APA group observed APA group reported Usual care group reported

1-25%

N=38 N=38

>26%

<0%

Variation

gait velocity

Effectiveness and safety

Community implementation

Continuity with rehabilitation

Participants’ satisfaction & adherence

Integration with other AUSL11 Activities 

Lower limb impairments(45)

Fucecchio

S. Croce S.A.

Castelfranco

Montopoli

S. Miniato

Gambassi

Montaione

Montelupo

Empoli

Montespertoli

Certaldo

Capraia e Limite

Cerreto Guidi
Vinci

Castelfiorentino

Back pain(191) Spastic syndromes(35)

Parkinson(11)

Mild disability APA programs Severe disability APA programs

Participants' age

5,2%

40,7%53,7%

<40 anni

41-64 anni

>65 anni

Female 73,8%

Male 26,2%

15 MUNICIPALITIES

229,787 RESIDENTS, 

994 Km2  AGED >65: 22%

APA Classes
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Fucecchio

S. Croce S.A.

Castelfranco

Montopoli

S. Miniato

Gambassi

Montaione

Montelupo

Empoli

Montespertoli

Certaldo

Capraia e Limite

Cerreto Guidi
Vinci

Castelfiorentino

Back pain

+ flexed posture

General

Practitioner

Red flags?
Further evaluation

& treatment

APA Coordination

Center

Inclusion criteria?

APA

YES

NO

YES

NO

REHABILITATION

PLATEAU

IMPAIRMENTS

CORRECTABLE?

HOSPITAL

REHABILITATION

COMMUNITY

REHABILITATION

REHABILITATION

NURSING HOME

EXTRAHOSPITAL

SEMI-RESIDENTIAL

REHABILITATION

YES

NO

END

NO

YES

END

AFAAFA

FOLLOW

UP

Low disability APA Programs High disability APA Programs

APA PROGRAMS ARE FUNCTIONAPA PROGRAMS ARE FUNCTION--ORIENTED NOT ORIENTED NOT 

DISEASE ORIENTED;  APA PROGRAMS AND DISEASE ORIENTED;  APA PROGRAMS AND 

COORDINATION FOR “HIGH” AND “LOW” DISABILITY COORDINATION FOR “HIGH” AND “LOW” DISABILITY 

Effectiveness and safety

Community implementation

Continuity with rehabilitation

Participants’ satisfaction & adherence

Integration with other AUSL11 Activities 
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N=81

GAIT VELOCITY

0

0,1

0,2

0,3

0,4

0,5

0 1 2 3 4 5 6 7 8 9 10 11 12

months

s
ta

tu
re

/s
e

c APA 

>6 MONTHS

F
IR

S
T

 A
S

S
E

S
S

M
E

N
T

&
 R

A
N

D
O

M
IZ

A
T

IO
N

MRP

1 MONTH

APA

1MONTHS

S
E

C
O

N
D

A
S

S
E

S
S

M
E

N
T

S
E

C
O

N
D

 

A
S

S
E

S
S

M
E

N
T

APA

1 MONTH

MRP

1 MONTH

T
H

IR
D

A
S

S
E

S
S

M
E

N
T

T
H

IR
D

A
S

S
E

S
S

M
E

N
T

APA

3 MONTHS

APA

3 MONTHS

F
IN

A
L

 A
S

S
E

S
S

M
E

N
T

GROUP 1 (n=15)

GROUP 2 (n=14)

SHORT PHYSICAL PERFORMANCE BATTERY

0

2

4

6

8

10

0 1 2 3 4 5

MONTHS

S
C

O
R

E

Group 1

Group 2

BERG SCALE

0

10

20

30

40

50

0 1 2 3 4 5

MONTHS

S
C

O
R

E

GRUPPO1

GRUPPO2

* *
*

*
*

* *

* *

*

*p<0.05

Effectiveness and safety

Community implementation

Continuity with rehabilitation

Participants’ satisfaction & adherence

Integration with other AUSL11 Activities 
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Baseline assessment

130

Excluded:

20 refused FU interview

(8 continuing APA)

3 not found

6 dead 

1 year FU interview

101

Continuing APA

70

Interrupted APA

30

3Other

0Cost

4Transportation 

2Family/work

6Health

15Lack of motivation

Self reported causes of 

interruption:                       N.

Time Schedule

0%

20%

40%

60%

80%

100%

Interrupted APA Continued APA

Gymnasium

0%

20%

40%
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Interrupted APA Continued APA

Gym Trainer

0%

20%

40%

60%

80%

100%

Interrupted APA Continued APA

How do you rate the … …

of your APA course?

Very well
Well
So and so
Bad

Χ2 test: NS

Χ2 test: NS

Χ2 test: NS

Predictors of Adherence to APA Stroke
(Independent factors)

Crude analysis
• General characteristics

– Age

– Gender

– Education

• Family & social support
– Spouse/relatives help

– Barriers

– Caregiver Stress Index

• Comorbidity
– Drugs (number)

– Diabetes

– CIRS severity index

– CIRS comorbidity index

– Obesity (BMI)

– Cognition (MMSE)

– Depression (Hamilton Depression scale)

• Stroke characteristics
– Time from stroke

– Side

– Associated cerebellar signs

– Associated extrapyramidal signs

• Functional limitations and disability
– History of falls

– Gait velocity (6MWT)

– Balance (Berg scale)

– Short Physical Performance Battery

– Barthel Index

• Gym accessibility
– Home-gymnasium distance

– Transportation

– Regular participation

• Quality perception of the APA program
– Trainers

– Gymnasiums

– Time schedule

Predictors of Adherence to APA Stroke
(Independent factors)

Crude analysis
• General characteristics

– Age

– Gender

– Education

• Family & social support
– Spouse/relatives help

– Barriers

– Caregiver Stress Index

• Comorbidity
– Drugs (number)

– Diabetes

– CIRS severity index

– CIRS comorbidity index

– Obesity (BMI)

– Cognition (MMSE)

– Depression (Hamilton Depression scale)

• Stroke characteristics
– Time from stroke

– Side

– Associated cerebellar signs

– Associated extrapyramidal signs

• Functional and disability status
– History of falls

– Gait velocity (6MWT)

– Balance (Berg scale)

– Short Physical Performance Battery

– Barthel Index

• Gym accessibility
– Home-gymnasium distance

– Transportation

– Regular participation

• Quality perception of the APA program
– Trainers

– Gymnasiums

– Time schedule
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Applying the derived discriminant function 75% participants were correctly classified 

for APA stroke adherence.

Stepwise logistic regression model

Factors associated to APA Stroke Adherence

0,01

0,1

1

10

History

of falls
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participation 
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Effectiveness and safety

Community implementation

Continuity with rehabilitation

Participants’ Satisfaction & Adherence

Integration with other AUSL11 Activities

Chronic Care Model(s)

EU project

ICT-PSP224985
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Montopoli VA

Kiosks installed

Kiosks to be installed

HOSPITALs & KIOSKs LOCATION

Hospitals

Montaione

Montelupo F.no

Gambassi T

Montespertoli

Santa Croce SA

Punti della salutePunti della salutePunti della salutePunti della salute

Fare la spesa…e guadagnare salute 

Conclusions

APA stroke:

– Safe, effective and well accepted

– Implementable in a CCM for chronic stroke 

survivors

– May have positive interaction with 

rehabilitation programs

– Actions may be taken to improve participants’ 

adherence


