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GLI STRUMENTI PER LA 
MISURA DELL’OUTCOME

Percorso riabilitativo nella malattia di Parkinson



Physiotherapy vs placebo or no intervention 
in Parkinson’s disease
The Cochrane collaboration, 2006

“….A consensus needs to be reached as to an 
appropriate standard form of physiotherapy to be used 

in a trial.
…Outcome measures with particolar evidence to  

patients, their carers, physiotherapists and physicians 
should be chosen and the patients followed for at least 

6 months to determine the duration of any 
improvement.”



Definizione dell’ Outcome nella pratica clinica :
identifica il risultato finale o esito da perseguir e 

con uno specifico intervento

Storicamente si distingue in primario e secondario

Es. outcome primario: mortalità, disabilità
Es. outcome secondario: forza muscolare, 

equilibrio, 
velocità  del cammino



Outcomes Tipi Esempi

Clinici � Evento Clinico
� Misure fisiologiche  

e metaboliche

� Mortalità

infarto miocardico, 
pressione arteriosa, 
colesterolo, cause di 
morte

Economici � Medici diretti
� Medici indiretti

ospedalizzazioni, visite 
a domicilio,  perdita del 
lavoro, giorni limitati di 
attività

Umanistici � Sintomi
� Qualità di vita

� Stato funzionale

� Qualità di vita
� Soddisfazione del  

paziente

-Segni di sintomi
-SF-36 Questionario

-Scala di Katz nelle 
attività della vita 
quotidiana

-Strumenti di indagine



The Nagi Disablement Model

Impairment
Functional
Limitation

Disability

PATHOLOGY

Unable to ride a 
mountain bike

Unable to 
participate in 
Adventure Race 
with teammates

Pain

Tenderness

Swelling



FATTORI CLINICI
Diagnosi
Gravità
Prognosi
Comorbidità

PAZIENTE
Età 
Sesso
Stato sociale
Scolarità

TRATTAMENTO
Frequenza
Disponibilità
Accessibilità
Effetti secondari

OUTCOMES



E’ il risultato atteso misurato in termini di ridu-
zione di morbosità o mortalità o altri indicatori 
sanitari di interesse. 

Al momento attuale, indicatori sugli esiti in una p opolazione 
possono essere elaborati a partire dai flussi infor mativi correnti 
(esempi: schede di morte, notifiche di malattia inf ettiva, 
dimissione ospedaliera).

Outcome sanitario o risultato



Outcome surrogato

E’ una misura di laboratorio o fisiologica usata in  
sostituzione dell’endpoint che direttamente misura 
come un soggetto si sente, agisce o reagisce.

es. densita’ minerale ossea per fratture ossa lunghe
pressione arteriosa per stroke
aterosclerosi alla angio-coronarica per IMA o morte cardiaca

Vantaggi: minor numero di osservazioni
contrazione dei tempi di follow-up

Rischi: eccesso di morbilità e mortalità



Relativo ai determinanti
E’ il risultato atteso misurabile in termini di con trollo dei 
determinanti (riduzione dei fattori di rischio)
Sono indicatori del legame esistente fra il fattore  di rischio considerato e il risultato 
sanitario di interesse (esempio la dispersione di f ibre di amianto in ambiente confinato è 
fattore di rischio sanitario (outcome vero) che ci si attende da un intervento di bonifica. 
Dal momento che esiste una relazione certa e costant e fra esposizione ad amianto e 
mesotelioma o K polmonare è possibile utilizzare la c oncentrazione ambientale di fibre di 
amianto come indicatore surrogato (outcome surrogat o relativo ai determinanti

Relativo alle procedure
E’ il risultato atteso misurabile attraverso indica tori di processo
Sono indicatori di processo quelli che vanno a moni torare e misurare le attività. 
(esempio: è noto che vaccinare il 95% della popolazi one bersaglio contro il morbillo 
raggiunge l’effetto di interporre la circolazione vi rale e quindi ridurre drasticamente 
l’incidenza di malattia. In questo caso l’indicatore  di processo ‘% di soggetti vaccinati ’ 
può essere  utilizzato come indicatore surrogato dell ’outcome vero).

Outcome surrogato



Il processo produttivo generale



Organizzazione sanitaria e sistemi di controllo



Efficacy of a physical therapy program in patients with Parkinson's 
disease: a randomized controlled trial.
Ellis T, de Goede CJ, Feldman RG, Wolters EC, Kwakk el G, Wagenaar RC. 

OBJECTIVE: To investigate the effects of a physical therapy (P T) program in groups of people with Parkinson's 
disease (PD). DESIGN: Randomized controlled trial w ith a crossover design. SETTING: Two outpatient 
rehabilitation clinics in Boston and Amsterdam, res pectively. PARTICIPANTS: Sixty-eight subjects diagn osed with 
typical, idiopathic PD, Hoehn and Yahr stage II or III, and stable medication use. INTERVENTION: Group  A 
received PT and medication therapy (MT) for the fir st 6 weeks, followed by MT only for the second 6 we eks. 
Group B received only MT for the first 6 weeks and PT and MT for the second 6 weeks. MAIN OUTCOME 

MEASURES: The Sickness Impact Profile (SIP-68), the mobility portion of the SIP-68, the 
Unified Parkinson's Disease Rating Scale (UPDRS ) , and comfortable walking speed
(CWS) at baseline, 6-week, 12-week, and 3-month follow-up . RESULTS: At 6 weeks, differences 
between groups were significant for the SIP mobilit y ( P =.015; effect size [ES]=.55), for CWS ( P 
=.012; ES=.49), for the activities of daily living (ADL) section of the UPDRS ( P =.014; ES=.45), and 
for the total UPDRS ( P =.007; ES=.56). The total S IP and the mentation and motor sections of the 
UPDRS did not differ significantly between groups. Significant differences were found at 3 
months compared with baseline for CWS, the UPDRS AD L, and total scores . CONCLUSIONS: People 
with PD derive benefits in the short term from PT g roup treatment, in addition to their MT, for qualit y of life related 
to mobility, CWS, and ADLs; long-term benefits were  found in CWS, UPDRS ADL, and total scores but vari ed 
between groups.



One way to evaluate the effect of physiotherapy is to use a 
published, standardized, valid, reliable and responsive outcome 
measure at the beginning and the end of an episode of care in 
relation to a function or activity which is expected to change as 
a result of intervention 

“Outcome Measures Development Group” is working  to 
establish and validate a battery of relevant measures which will 
constitute a minimum data set for clinical physiotherapists 
coping with Parkinson’s disease

Which outcome measures could be used?



Caratteristiche dell’Outcome 

Reliability: è la proprietà del test o di parte delle sue 
componenti  di fornire i medesimi risultati 
quando è sottoposto in condizioni standard 
(intra-class test)

Riproducibility: è la bontà del test di fornire i medesimi risultati  
utilizzando una procedura e strumento standard, ma 
in condizioni differenti (ad esempio, differente    
operatore, differente intervallo di tempo, etc.) 
(iter-class test)

Validity: relativa alla accuratezza del test sottoposto



Checklist for objectives and outcomes 
in clinical trials

Objectives

� Are the intervention and control (eg, usual care) described in detail?

� Has the the target patient population been specified?

� Has the degree of benefit from the intervention on a particular
outcome, and the time frame, been specified?

� Has the primary outcome, including how and when it is to be
measured, been specified?

� Have any secondary outcomes been pre-specified in similar
detail?

MJA Vol 176 20 May 2002



Outcomes

� Are the outcomes clinically relevant, objective (wherever feasible) and 
unambiguous?

� Can the outcomes be measured for all patients and, where possible, 
assessed with researchers blinded to the allocated treatment?

� Is the study explicit in the frequency and duration of outcome
measurement?

� Has the study been specially planned from a statistical viewpoint when 
multiple outcomes are measured?

� If the outcome is a surrogate, will it adequately reflect a main outcome, 
and is there an indication of how much a benefit observed on the    
surrogate outcome will translate to a benefit on a main outcome?



If focusing on walking :
� velocity, stride time and stride length

� initiation, step height, lenth, symmetry and continuity

� 10 m timed walk

Which outcome measures could be used?



If focusing on balance :

Which outcome measures could be used?

� Clinical balance   
assessment 

� Performance-oriented
assessment of balance

� Berg balance scale

� Functional reach test

� Lateral reach test 

� Functional reach test

� Timed unsupported  
steady standing

� 180°turn step number

� Distance between the feet

� Self-monitoring in diary 
form of problem areas 
es. falls



If focusing on turning in bed :
� Check list for rating in bed

If focusing on combined aspects of functional 
performance:

� Timed up-and-go
� Rivermead mobility index
� Parkinson activity scale
� Elderly mobility scale

Which outcome measures could be used?



If focusing on dexterity :
� Nine-hole peg test

If focusing on endurance:
� 6 minute walk test

If focusing on respiratory function :
� Respiratory test

If focusing on quality of life:

� Parkinson’s disease questionaire

Which outcome measures could be used?



Equilibrio
Tempo per 

camminare 4 m
Tempo per alzarsi

5 volte da una sedia 

SCORE

1
2
3
4

0

Short  Physical Performance Battery

Piedi Paralleli
0-9 “

Semitandem
0-9 “

Tandem
0-2 “

Tandem
3-9 “

Tandem
10 “

Incapace

> 7.5 “

5.4-7.5 “

4.1-5.3 “

< 4.1”

Incapace

> 16.6 “

13.7-16.6“

11.2-13.6“

< 11.2 “



Disabilità Incidente (4 aa) nella Popolazione EPESE
Short Physical Performance Battery

Guralnik, Ferrucci et al. N Engl J Med 1995 

Functional Status (%)
0%

20%

40%

60%

80%

100%

4 5 6 7 8 9 10 11 12

Autosufficienti
Perdità Mobilità
Disabilità ADL



Distribuzione SPPB nei 360 Autosufficienti 
Progetto Camucia vs. Stimati nella Popolazione InCHI ANTI

Short Physical Performance Battery 

Prevalenza della Fragilità nella pop. 
ambulatoriale 70-79 anni: 63.9% (234/366) 
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Cavazzini C et al. Aging Clin Exp Res. 2004;16:331-36



Outcomes (N=) Follow-up P Value

Activities of daily living

Barthel Index
20

Post-intervention 0.05

5 months 0.045

NUDS Post-intervention NS

5 months 0.018

Functional Index Measure (FIM) Post-intervention 0.04 8

5 months 0.016

Clinical RATING Scales

Total UPDRS 353 20 Post-intervention <0.001

Webster rating scale 353

5 months <0.001

Post-intervention NS

Parkinson’s Home Visiting 
Assessment Tool (5/53 items) 354

30 5 months 0.011

Post-intervention <0.05

Exhibit 10 A: Effectiveness of physiotherapy techni ques (level 1+)

UK Guidelines, 2006



Outcomes (N=) Follow-up P Value
Motor impairments

Walking velocity 353.355 44 Post-intervention < 0.002

5 months 0.006

Stride length 353,355 Post-intervention < 0.016

5 months 0.044

Spinal rotation 356 51 Post-intervention 0.019

Exercise outcomes 351

Aerobic capacity 8 Post-interventio vs.controls 0.013

Power output Post-interventio vs.controls 0.037

Movement initiation Post-interventio vs.controls 0.003

Alexander technique (AT) 352

SPDDS ‘at best’ 88 Post-interventio vs.controls 0.04

SPDDS ‘at best’ Post-interventio vs.controls 0.01

6 months vs controls 0.04

6 months vs controls 0.01

BDI Scores Post-interventio vs.controls 0.03

6 months vs controls NS

Attitudes to Self Scale Post-interventio vs.controls NS

6 months vs controls 0.04



1. Vi sono terapie che rallentano e/o inter-
rompono la progressione della malattia?

2.  Vi sono evidenze di altre terapie non 
farmacologiche che migliorano la funzione 
motoria della malattia?



….. Overall, however, the magnitude of the 
observed benefit was small. Additionally, the 
benefit was not substained after exercise 
therapy was discontinued………



Clinical Rehabilitation, 2004

Trattamento  
Motorio

Terapia 
Occupazionale

Terapia del 
Linguaggio

Trattamento
Multi-

disciplinare

Trattaamento
Psicologico

N °studi 25 4 10 1 4
Disegno
dello 
studio

RTC

Controllato
Osservazionale

10

11
4

2

1
1

3

3
4

1 2

1
1

Paese USA-Canada

Australia
UK

Altri europei
Giappone

12

2
4

7

1 4

1

1 1

1

Rehabilitation for Parkinson’s Disease: 
a Systematic Review of Available Evidence



The Rescue trial (JNNP, 2006)

Primary outcome:
- Posture and Gait score (UPDRS)

Secondary outcome:
- Gait and Balance measures

10 m walk
Functional reach
Timed get up and go test
Freezing gait questionnaire

- Activity measures
Nottingham extended activities of 
daily living Index
Fall efficacy scale

- Partecipation measures
Parkinson’s disease questionnaire
Carer Strain Index



Home Exercise Program

Primary outcome:
- UPDRS motor score

Secondary outcome:
- Gait and Balance measures

Berg scale
Timed get up and go test
UPDRS total score

- Activities specific Balance confidence score

(Mov Dis, 2005)



The Effect of Community Nurses Specialising

Primary outcome:
-CLINICAL

Stand up test
Dot in square score
Mortality
Fracture

- PATIENT WELLBEING
PDQ-39questionnaire
Euroqol
Global objective wellbeing 
questionnaire

-HEALTHCARE COST
Institutional
Hospital
Day care
Medication
Specialist and nurse costs

Secondary outcome:
-MEDICATION

Median dose levodopa
Use L-dopa controlled releae 
multi therapy

-REFERRAL
Use ancillary therapy
refer to specialist

(BMJ, 2002)



Clinical/Economic Results in STN Stimulation

Primary outcome:
- UPDRS motor subscale at 3 month  and 12 

month in On & Off condition
- Health related cost of procedure
- PDQL-37  score

Secondary outcome:
- UPDRS subscore (1, 2, 4, 6)

- Neuropsichological tests
- Ldopa equivalent daily doses

(JNNP, 2006)



The CONSORT statement
[Begg et al 1996; Moher et al 2001]

� 22 items which should be reported in a paper

� Also a flow diagram showing patient progress
through the trial (to be included in the trial repo rt)

� Evidence-based, whenever possible

� Accompanied by a long explanatory document

www.consort-statement.org
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The CONSORT statement
[Begg et al 1996; Moher et al 2001]





CONSORT items

� There are really >22 items

� Item 6:
Clearly defined primary and secondary 
outcome measures and, when applicable, 
any methods used to enhance the quality 
of measurements (e.g., multiple 
observations, training of assessors). 



Bandinelli S. et al. Aging Clin Exp Res 2006, In Pr ess

Progetto FRASIPopolazionePopolazione
� Screening soggetti anziani (7070--85 aa85 aa) fragili (SPPB 6SPPB 6--99) ma non disabili 

(ADL) negli ambulatori dei MMG della Cooperativa Leonardo

�� Criteri di EsclusioneCriteri di Esclusione
� Grave deterioramento cognitivo (MMSE < 24)
� Malattie acute invalidanti
� Condizioni terminali (decesso atteso nei successivi 12 mesi) 
� Impossibilità di partecipare alle sedute di intervento

�� InterventoIntervento
� Valutazione multidimensionale standard (InCHIANTI)
� Ottimizzazione intensiva trattamento e programma di esercizio (2 mesi)
� Visite programmate dei MMG nei controlli

�� OutcomesOutcomes (valutati a 12 mesi)(valutati a 12 mesi)
� Disabilità ADL e/o Morte
� Disabilità IADL



Esclusi (n=703)
•Criteri di Esclusione (n=500)
•Rifiuta ulteriore valutazione (n=36)
•Rifiuta di partecipare al trial (n=167)

Randomizzati (n=251)

Trattati (n=126)

Non completano l’intervento (n=27)
•Problemi di salute (n=12)
•Problemi familiari (n=8)
•Paura di farsi male (n=2)
•Perso interesse (n=4)
•Problemi di trasporto (n=1)

Completano l’intervento (n=99) 

Valutazione outcome (n=126, 100%)
Valutazione outcome (n=123, 98%)

Bandinelli S. et al.  Aging Clin Exp Res 2006, In Press

Progetto FRASI
Valutati/Elegibili

(n=954)

Controlli (n=125)



Outcome Primario

Disabilità nelle ADL



Outcome Primario

Morte o Disabilità nelle ADL



Outcome Secondario

Camminare 400 m (a rischio 89 trattati e 77 controlli)
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Physiotherapy vs placebo or no intervention 
in Parkinson’s disease
The Cochrane collaboration, 2006

“….A consensus needs to be reached as to an 
appropriate standard form of physiotherapy to be used 

in a trial.
…Outcome measures with particolar evidence to  

patients, their carers, physiotherapists and physicians 
should be chosen and the patients followed for at least 

6 months to determine the duration of any 
improvement.”




