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ABSTRACT

Introduzione: La rigidita di spalla € un quadro clinico comune, caratterizzato da una gamma di
movimento della spalla, sia attivo che passivo, limitato e doloroso. Il trattamento di prima scelta per
la rigidita di spalla € quello di tipo conservativo e recenti studi indagano I'applicabilita, in questi
pazienti, di tecniche di Graded Motor Imagery (GMI) e Mirror Therapy (MT); questo perché si & visto
come potrebbero essere presenti componenti di sensibilizzazione centrale (CS). Si ha dunque la
necessita di un trattamento mirato a invertire questi cambiamenti, andando a normalizzare le reti

motorie e propriocettive corticali che risultano ipervigili.

Obiettivo della revisione: Indagare I'efficacia delle tecniche di “Motor Imagery” e “Mirror Therapy”
in pazienti con rigidita di spalla, in aggiunta o meno ai trattamenti fisioterapici e conservativi

“convenzionali”.

Materiali e Metodi: | Database utilizzati per I'elaborazione di questa Revisione Sistematica sono
stati i seguenti: Medline (tramite interfaccia PubMed); PEDro. Sono stati esclusi: studi che non
rispettassero i criteri di inclusione; studi con pazienti che presentassero I'impairment “rigidita” a
carico di gomito / polso / mano o altre articolazioni ma non alla spalla; studi con pazienti affetti da
patologie a carico del SNP o SNC; studi in cui la rigidita fosse stata analizzata come impairment
secondario. Per la valutazione qualitativa degli studi & stato utilizzato lo strumento di Critical

Appraisal ROB 2.0.

Risultati: La ricerca ha prodotto un totale di 196 risultati. Attraverso i vari processi di selezione e

considerando i criteri di eleggibilita, nella presente Revisione Sistematica sono stati inclusi 5 RCT.

Conclusioni: Le tecniche di GMI, agendo sul SNC e quindi agevolando un remapping corticale,
possono essere ulteriormente d’aiuto soprattutto nella diminuzione del dolore e nel miglioramento
della funzionalita e del ROM di spalla; inoltre, si parla di tecniche di facile applicabilita, capaci di
fornirci, dunque, un riscontro positivo anche dal punto di vista della trasferibilita in contesti clinici

e/o domiciliari.



1. INTRODUZIONE

1.1 La rigidita di spalla

La rigidita di spalla & un quadro clinico comune, caratterizzato da una gamma di movimento della
spalla, sia attivo che passivo, limitato e doloroso [1].

La rigidita della spalla pud avere diverse eziologie. Si definisce “secondaria” quando & conseguenza,
per esempio, di immobilizzazione, traumi o interventi chirurgici; si definisce, invece, “primaria” o
“idiopatica” quando non vi & una causa nota [2]. Quest’ultima condizione & stata classificata, in
passato, attraverso l'etichetta diagnostica di “Frozen Shoulder” (FS); tuttavia, autori piu recenti
hanno sottolineato come, questo tipo di definizione diagnostica, non sia utile ai fini clinici. Secondo
guesti clinici la rigidita dovrebbe essere quindi inquadrata sotto forma di impairment [3].

La causa principale della limitazione dolorosa del movimento nella rigidita di spalla € una contrattura
inflammatoria della capsula articolare: & stato visto che vi & un aumento della quantita di collagene
nella capsula articolare, percio, si € giunti alla conclusione che l'inflammazione sia un evento
importante che porta alla rigidita, al dolore ed alla fibrosi capsulare [4]. La rigidita €, dunque, I'esito
della concomitanza di un processo inflammatorio e di un processo fibrotico [5].

La valutazione di un quadro clinico caratterizzato da rigidita di spalla € complicata (la classificazione,
clinicamente, non & utile e le fasi possono risultare sovrapposte) in quanto anche la positivita
dell’esame fisico stesso & equivocabile [6]: non vi € accordo nel definire i gradi ed il tipo di restrizione

(attiva o passiva) e la direzione della stessa (abduzione o rotazione esterna) [7].

1.2 Trattamento di tipo conservativo

Il trattamento di prima scelta per la rigidita di spalla &€ quello di tipo conservativo [8].
In particolare, il trattamento fisioterapico di tipo convenzionale, seppur supportato da evidenze di
bassa qualita [9] include: educazione, terapia manuale, esercizi di Codman, stretching, esercizi per

incrementare il ROM sia attivo che passivo, esercizi funzionali [7].



| migliori dati disponibili mostrano che la combinazione di terapia manuale ed esercizio fisico
potrebbe non essere efficace come l'iniezione di glucocorticoidi nel breve termine in termini di
dolore, funzione e qualita di vita, ma possono fornire un maggiore successo terapeutico riferito dal
paziente e un aumento del range di movimento attivo. Non vi sono, invece, prove di efficacia per
guanto riguarda I'utilizzo di terapie fisiche [10].

In letteratura vi sono dati confusi per quanto riguarda la risoluzione spontanea della rigidita di spalla.
Tuttavia, si puo affermare che la prognosi sia molto lunga: si parla di 15-30 mesi [11], anche a

seconda della presenza di fattori di rischio.

1.3 Utilizzo di tecniche di imagery nella rigidita di spalla

Recenti studi indagano I'applicabilita di tecniche di Graded Motor Imagery (GMI) e Mirror Therapy
(MT) nei pazienti con rigidita di spalla [12].

Questo perché, in questi pazienti, analogamente a quanto accade nei pazienti affetti da altre
menomazioni muscoloscheletriche di tipo cronico, possono essere presenti componenti di
sensibilizzazione centrale (CS); la CS potrebbe essere presente gia nella fase acuta della rigidita di
spalla e cid potrebbe anche tradursi nello sviluppo di paura del movimento e kinesiofobia [13].

La CS & definita come un'aumentata reattivita dei neuroni nocicettivi del SNC a input afferenti
normativi e sottosoglia [14] e questo si tradurrebbe in modificazioni neuroplastiche maladattative
del SNC stesso e in alterazioni della propriocezione.

Si ha dunque la necessita di un trattamento mirato a invertire questi cambiamenti, andando a
normalizzare le reti motorie e propriocettive corticali che risultano ipervigili [15]: opzioni di
trattamento come la GMI, che mira a ripristinare le reti corticali propriocettive e motorie, possono
essere alternative terapeutiche appropriate per le persone con rigidita di spalla [16], cosicché,
agendo sulla CS, possano permettere loro di tollerare maggiormente i successivi interventi atti a
normalizzare il movimento e la funzione [17].

Tuttavia, i dati che dimostrano I'efficacia di queste tecniche in questi pazienti sono scarsi. Inoltre,

mancano studi clinici che confrontino gli effetti della GMI con la fisioterapia convenzionale [18].



La GMI, nello specifico, viene spesso insegnata come una serie strutturata e sequenziale di
trattamenti che iniziano con una fase di PNE, per poi passare all’allenamento alla lateralita,
all'immaginazione motoria e infine alla Mirror Therapy [19-20]. Questa struttura sequenziale si basa
sulle evidenze emergenti.

Alcune componenti autonome della GMI, come, ad esempio, la MT, si sono dimostrate molto

promettenti nell'aiutare il dolore e la disabilita [21].

Frozen Shoulder Numeric Pain Rating Scale

Graded Motor Imagery Visual Analogue Scale

Mirror Therapy Shoulder Pain and Disability Index

Central Sensitization Patient Specific Functional Scale

Pain Neuroscience Education Short Form Health Survey - 36

Terapia Manuale University of California at Los Angeles

Arto Superiore Fear Avoidance Belief Questionnaire

Ultrasuono Active Range of Motion

Passive Range of Motion

Rotazione esterna / Rotazione interna

Tab. 1
Abbreviazioni



2. MATERIALI E METODI

2.1 Quesito Clinico

La presente Revisione Sistematica, attraverso le evidenze disponibili in letteratura, ha I'obiettivo di
indagare I'efficacia delle tecniche di “Motor Imagery” e “Mirror Therapy” in pazienti con rigidita di

spalla, in aggiunta o meno ai trattamenti fisioterapici e conservativi “convenzionali”.

2.2 Fasi della Revisione

Step 1: Individuazione delle parole chiave in base al quesito clinico

Step 2: Creazione delle stringhe di ricerca

Step 3: Conduzione della ricerca sulle banche dati

Step 4: Selezione degli articoli tramite un processo definito dai criteri di eleggibilita

Step 5: Sintesi ed elaborazione dei risultati ottenuti

2.3 Database

| Database utilizzati per I’elaborazione di questa Revisione Sistematica sono stati i seguenti:
- Medline (tramite interfaccia PubMed)

- PEDro

2.4 Strategia di Ricerca

Per effettuare la ricerca, & stato utilizzato il sistema “PICO”, il quale rappresenta un metodo per
poter esprimere il quesito clinico in maniera pil accurata all’interno delle banche dati.
- P: Problem / Population

- I: Intervention



- C: Comparison

- 0O: Outcome
In questo specifico caso, anche per apprendere quali outcomes fossero stati indagati dai vari autori
in relazione all’intervento “tecniche diimagery” e per non rendere la ricerca troppo specifica, & stata
volutamente omessa la sezione “O — Outcome” durante la formulazione del PICO (Tab. 2), ovvero

non saranno stabiliti a priori outcomes specifici sui quali basare la ricerca stessa.

SOGGETTI CON RIGIDITA DI SPALLA
P (O “SPALLA CONGELATA” O “CAPSULITE ADESIVA”)
TECNICHE DI IMAGERY
! (MOTOR IMAGERY / MIRROR THERAPY)
TRATTAMENT!I FISIOTERAPICI / CONSERVATIVI
¢ DI TIPO TRADIZIONALE
(o)

Tab. 2

2.5 Stringa di Ricerca

Le stringhe di ricerca immesse nei database sopracitati sono state cosi formulate per essere il piu
sensibili possibile, per evitare I'esclusione di articoli potenzialmente di nostro interesse.

| termini, all'interno di ogni dominio del PICO, sono stati legati tra loro attraverso |'operatore
boleano “OR”, mentre, a loro volta, i vari domini del PICO sono stati legati tra loro attraverso

I'operatore boleano “AND”.

2.5.1 PubMed
La stringa di ricerca su PubMed ¢ stata lanciata grazie alla funzione “PubMed Advanced Search

Builder” e grazie all’utilizzo di parole chiave e relativi MeshTerms (Tab. 3).

2.5.2 PEDro

Le stringhe di ricerca su PEDro sono state lanciate grazie alla funzione “Simple Search” (Tab. 3).



DATABASE

STRINGA DI RICERCA

Medline
(PubMed)

PEDro

(((shoulder) OR (frozen shoulder[MeSH
Terms]) OR (adhesive capsulitis[MeSH
Terms]) OR (frozen) OR (stiffness) OR
("frozen shoulder”) OR ("adhesive
capsulitis")) AND ((mirror therapy) OR
(motor imagery) OR (mirror
neuron[MeSH Terms]) OR (graded motor
imagery)) AND ((physiotherapy) OR
(physiotherapy techniques[MeSH
Terms]) OR (physiotherapy techniques)
OR (conservative treatment) OR (manual
therapy) OR (exercise) OR (manual
therapy[MeSH Terms])))

1. shoulder AND motor imagery

2. shoulder AND mirror therapy

Tab. 3

In totale, sono stati ottenuti 196 risultati (69 tramite la stringa di ricerca lanciata su Medline e 127

tramite le due stringhe di ricerca lanciate su PEDro).

2.6 Criteri di Eleggibilita

2.6.1 Criteri di Inclusione

- Studiin lingua inglese / italiana

- Studi condotti su umani

- Studi con abstract consultabile

- Studi con full text reperibile



2.6.2 Criteri di Esclusione

- Studi che non rispettino i criteri di inclusione

- Studi con pazienti che presentino I'impairment “rigidita” a carico di gomito /
polso / mano o altre articolazioni ma non alla spalla

- Studi con pazienti affetti da patologie a carico del SNP o SNC

- Studiin cui la rigidita e stata analizzata come impairment secondario

2.7 Processo di Selezione

La selezione degli studi inclusi all’interno della Revisione € avvenuta tramite il seguente processo,
guidato dai criteri di eleggibilita prestabiliti (Fig. 1):

1. Immissione della stringa di ricerca all’'interno dei database (Medline e PEDro)

2. Rimozione dei duplicati

3. Scrematura per titolo e abstract

4

Selezione per full text

2.8 Valutazione della Qualita degli Studi

L’analisi qualitativa degli studi presi in considerazione (studi randomizzati — controllati) e stata

effettuata tramite lo strumento di Critical Appraisal ROB 2.0.



IDENTIFICATION

SCREENING

ELIGIBILITY

INCLUDED

Records individuati tramite
le ricerche sui database
(n=196)

Rimozione dei

Records analizzati
(n=172)

duplicati (n = 24)

Records esclusi
tramite lettura di titolo

Records analizzati tramite
lettura del full text
(n=10)

Fig. 1
Flow Chart

e abstract (n = 162)

Records inclusi dopo
lettura del full text
(n=5)
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3. RISULTATI

3.1 Risultati della ricerca

Una volta completata la ricerca sui database prima citati, sono stati analizzati per full text un totale
di 10 studi. Da questo procedimento, sono stati ulteriormente esclusi 5 studi che non rispettavano
la totalita dei criteri di eleggibilita.

Sono dunque stati inclusi, nella revisione, un totale di 5 RCT (Tab. 4).

Le popolazioni analizzate negli studi comprendevano principalmente pazienti di eta compresa tra i
18 ed i 65 anni con patologie di spalla di tipo aspecifico, le quali si manifestavano con dolore (spesso

in presenza di segni caratteristici della CS) e riduzione del A-ROM e del P-ROM di spalla.

Negli RCT analizzati, era presente un gruppo sperimentale, sottoposto a tecniche di imagery
combinate a fisioterapia convenzionale, messo a confronto con un gruppo di controllo, il quale
svolgeva solo fisioterapia convenzionale. La durata del trattamento ed il numero di sessioni
presentavano lievi variazioni tra i diversi studi. Le tecniche di imagery comprendevano soprattutto
tecniche di motor imagery e tecniche di mirror therapy, talvolta accompagnate da una fase
educazionale riguardante la neurofisiologia del dolore (PNE). La “terapia convenzionale” constava
di tecniche quali: terapie fisiche, applicazione di impacchi caldi, esercizi di Codman, esercizi di

mobilita attiva e passiva, esercizi isometrici, esercizi di stretching, TM, esercizi domiciliari.

Le principali misure di outcome, descritte nei vari studi analizzati, utilizzate per verificare i parametri
pre- e post-trattamento ed ai follow-up a distanza, erano: VAS, NPRS per il dolore; misurazioni con
goniometro ed inclinometro per A-ROM e P-ROM; SPADI, PSFS, UCLA Activity Score, Constant Score

per la funzione; SF-36 per la qualita della vita; FABQ per la paura e I'evitamento al movimento.

11
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3.2 Risultati della valutazione qualitativa degli studi

Di seguito la tabella riassuntiva (Tab. 5) ottenuta dalla valutazione qualitativa degli RCT analizzati,

tramite lo strumento di Critical Appraisal ROB 2.0:

n © °
17,) ()] © [7]
[] © ] () -
o [ = (T i = I~
(o) o k o} = o
S - U o Q.
o c c v (<) ()
- .—.9 E Hmh —
& EE 6 EE 2= JF
F=] o £ ] g £5 -
] S0 5 £ O n 0
N e > = = >
N w = o o S5 O L (o)
‘e 53 ) S5 O ¢
E 82 £ 2 ¢
T & £ 2 3

> —_—
& ] 2 ]

(a] (7]

Baskaya et al. (2018)
Gurudut & Godse (2022)

Hekim et al. (2023)

Hoyek et al. (2014)

Mena-del Horno et al. (2023)

‘ Low Risk

- Some Concerns
High Risk

Tab. 5
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4. DISCUSSIONE

Facendo una sintesi dei risultati emersi dai vari studi, si pud notare che, ai follow-up, in riferimento
a quasi tutti i parametri presi in considerazione, vengono spesso riscontrati miglioramenti
statisticamente significativi sia per quanto riguarda il gruppo sperimentale che per quanto riguarda
il gruppo di controllo.

L’obiettivo di questa revisione era quello di andare ad analizzare |'efficacia delle tecniche di “Motor
Imagery” e “Mirror Therapy” in pazienti con rigidita di spalla (in aggiunta o meno ai trattamenti
fisioterapici “convenzionali”), indagando le differenze tra i gruppi messi a confronto nei vari studi, e
quindi I'eventuale superiorita, in termini di miglioramento dei parametri presi in considerazione,
delle tecniche diimagery addizionate alla “fisioterapia convenzionale” rispetto alla sola “fisioterapia
convenzionale”. L'analisi degli studi inclusi ha mostrato, tuttavia, una non omogeneita tra i diversi

risultati.

Questa eterogeneita dei risultati potrebbe essere dovuta anche alla non uniformita dei criteri di
inclusione ed alla non uniformita degli outcomes indagati nei diversi studi inclusi nella revisione,

nonché alle diverse tecniche di GMI proposte.

Fig. 1. MT exercises. The mirror designed for this study, with a size
of 190 x 75 cm, was placed in a parasagietal line in order for the
patent to be able to see the refloction of hisfher intact side.

Fig.2
Esempio di tecnica di MT
(Baskaya et al. 2018)
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4.1 Popolazione

Analizzando piu nello specifico i criteri di inclusione dei vari studi presi in considerazione, vediamo
come vi sia una moderata eterogeneita per quanto riguarda i movimenti di spalla limitati, il grado di

limitazione degli stessi ed il tempo di permanenza dell'impairment rigidita.

Cio che pero giunge ancora di piu all’attenzione ¢ il fatto che solo all’interno dello studio di Hoyek
et al., 2014, come criterio di inclusione aggiuntivo per omogeneizzare ulteriormente il campione in
esame, viene proposta una scala atta a misurare la capacita di produrre immagini motorie mentali,
ovvero il Movement Imagery Questionnaire (MIQ-R).

E stato infatti visto da Breckenridge et al. che le persone con rigidita di spalla sono piu lente a
riconoscere le immagini rappresentanti la loro spalla rigida rispetto alle immagini che corrispondono
alla loro spalla sana [16].

Lo stesso autore identifica un cambiamento neuroplastico disadattivo come possibile spiegazione
di questa minor prestazione di immaginazione motoria in persone con rigidita di spalla: queste
scarse prestazioni di immaginazione motoria implicita suggerirebbero ritardi nell'elaborazione
neurale e possibili cambiamenti nelle mappe somatosensoriali, motorie e/o propriocettive [16].
Infatti, un'altra spiegazione, fornita anche da altri autori, per Il'alterazione delle prestazioni di
immaginazione motoria potrebbe essere rappresentata da alterazioni della propriocezione stessa:
la riluttanza a muovere la spalla a causa del dolore potrebbe ridurre gli input sensoriali e

propriocettivi [27].

Facendo riferimento a quanto appena esposto, si pud notare che, nella selezione dei pazienti da
includere nei campioni dei vari studi, non sono stati presi in considerazione segni che potessero
indicare la possibile presenza di Central Sensitization (CS); questo passaggio sarebbe stato
importante in quanto le tecniche di imagery, proposte per i gruppi sperimentali degli studi stessi,
vanno ad agire sul SNC, in particolare sui meccanismi top-down [13], e non sulla componente
nocicettiva del dolore o sugli agenti puramente fisici che favoriscono l'instaurarsi ed il mantenersi

della rigidita.
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4.2 Outcomes

Per quanto riguarda gli outcomes indagati dagli studi inclusi in questa revisione, vi sono sempre, tra

gli altri, dolore, funzione e ROM.

Eccezion fatta per il paper di Mena-del Horno et al. (2023), si osserva sempre un miglioramento di
dolore e funzione, sostenuto da dati clinicamente e statisticamente significativi, a favore del gruppo

sperimentale.

Per quanto riguarda, invece, I'outcome “ROM”, & da precisare il fatto che non in tutti gli studi
analizzati troviamo una netta distinzione tra A-ROM e P-ROM all’interno dei risultati: negli studi in
cui questa distinzione é stata fatta, si puo notare come il miglioramento del A-ROM risulti, seppur
di poco, maggiore rispetto a quello del P-ROM.

L’'aumento del ROM di spalla in seguito all’esecuzione di tecniche di GMI addizionate alla fisioterapia
“convenzionale” é stato osservato nella maggior parte dei paper tra quelli inclusi (soprattutto per
guanto riguarda il movimento di flessione, con un aumento, in media, di circa 40° in seguito al
trattamento): anche in questo caso il miglioramento non é stato osservato nel lavoro di Mena-del
Horno et al. (2023), il quale afferma che non vi siano benefici aggiuntivi di alcun tipo dati da un
approccio basato sul SNC (Fig. 3), e nemmeno nel lavoro di Hekim et al. (2023), il quale invece ha
riportato, come detto, miglioramenti statisticamente significativi solo in termini di dolore e funzione
(Fig. 4). Inoltre, questi ultimi sono stati descritti, non solo in seguito a MT, bensi anche e soprattutto
in seguito a tecniche che andassero a sfruttare il feedback visivo; questo, secondo gli autori,
potrebbe essere dovuto al fatto che sembrerebbe pil impattante per il paziente eseguire il
movimento potendolo correggere in tempo reale: vedere I’AS interessato durante I'esercizio puo

evitare movimenti combinati e ridurre la dissipazione della forza.
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Intervention

-~ MT
-~ MT+CNS
Active shoulder flexion Passive shoulder flexion
1404
1204
1004
Fig.3

(Mena-del Horno et al. 2023)
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Nonostante lo studio di Mena-del Horno et al. (2023) sopra citato non abbia dato risultati
statisticamente significativi a favore del gruppo sperimentale, & presente uno studio di fattibilita
degli stessi autori [28], il quale presenta un numero minore di partecipanti, in cui emergono dati

clinicamente rilevanti a favore del gruppo sperimentale in termini di dolore, funzionalita e A-ROM

in flessione di spalla.

Fig. 4

(Hekim et al. 2023)
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In accordo con i risultati di questa revisione, uno studio di Louw et al. suggerisce che, in pazienti con
rigidita di spalla, un breve intervento di MT puo portare a miglioramenti statisticamente significativi
del dolore e del A-ROM di spalla soprattutto in flessione (Fig. 5), nonché della catastrofizzazione del

dolore e della fear avoidance [29].

Active Flexion (degrees)
130
125
20 p<.001
115
110
105

100

95
Before Mirror Therapy After Mirror Therapy

Fig.5
(Louw et al. 2017)

| risultati ottenuti sottolineano dunque il fatto che la GMI possa essere d’aiuto nella riabilitazione di
pazienti con rigidita di spalla soprattutto in termini di riduzione del dolore e della disabilita e di
aumento del ROM, e sembra che questi effetti siano dovuti al fatto che questo tipo di terapia, con

focus sul SNC, possa influenzare il remapping corticale [30].

4.3 Limiti

Malgrado tra gli studi inclusi non vi siano studi di qualita bassa o molto bassa, in questa revisione
sono comungque presenti alcuni limiti.

Primo fra tutti il fatto che in letteratura siano presenti ancora pochi studi sull’argomento trattato.
Inoltre, come detto, i risultati sarebbero pit uniformi con criteri di inclusione meglio esplicitati.
Infine, in quasi la totalita degli studi inclusi, non & stato effettuato un follow-up a distanza, il quale
avrebbe potuto verificare il mantenersi degli effetti positivi ottenuti in pazienti con rigidita di spalla

grazie all’aggiunta di tecniche di GMI ad un programma di riabilitazione di tipo “convenzionale”.
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4.4 Implicazioni per ricerche future

Il numero di studi presenti in letteratura circa 'argomento trattato in questa revisione & dunque
ancora esiguo, proprio perché si tratta di un campo di applicazione emergente per le tecniche di
GMI, sebbene queste siano spesso di facile applicabilita clinica.

Per rendere pil omogenei i risultati di studi futuri riguardanti questa tematica, sarebbe opportuno,
nel processo di selezione dei pazienti, indagare la presenza o meno di componenti caratterizzanti la
sensibilizzazione centrale (o central sensitization), anche quantificandola tramite appositi

strumenti, quali il “Central Sensitization Inventory” (CSI).
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5. CONCLUSIONI

Alla luce dei risultati ottenuti dall’analisi effettuata, la quale aveva come obiettivo quello di indagare
I'efficacia delle tecniche di “Motor Imagery” e “Mirror Therapy” in pazienti con rigidita di spalla, in
aggiunta o meno a trattamenti fisioterapici “convenzionali”, & emerso che queste tecniche, agendo
sul SNC e quindi agevolando un remapping corticale in questi pazienti, possono essere
ulteriormente d’aiuto soprattutto nella diminuzione del dolore e nel miglioramento della
funzionalita e del ROM di spalla.

Un altro vantaggio, sebbene attualmente in letteratura siano ancora presenti pochi studi a riguardo,
sta nel fatto che le tecniche di GMI descritte nei papers presi in considerazione siano tecniche di
facile applicabilita, fornendoci dunque un riscontro positivo anche dal punto di vista della

trasferibilita in contesti clinici e/o domiciliari.
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6. KEY POINTS

e L’aggiunta di tecniche di GMI all’approccio fisioterapico convenzionale puo portare
ad ulteriore miglioramento nel breve e medio termine, soprattutto in termini di
dolore, funzione e ROM di spalla

e Questo miglioramento sarebbe imputabile ad un remapping corticale in quanto,
spesso, i pazienti con rigidita di spalla presentano anche componenti di CS

e Sarebbe opportuno uniformare ulteriormente i criteri di inclusione di questi studi

e Attualmente, in letteratura, sono ancora presenti pochi studi riguardantil’'argomento

analizzato
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8. ALLEGATI

ROB 2.0

Revised Cochrane risk-of-bias tool for randomized trials (RoB 2)
SHORT VERSION (CRIBSHEET)

Edited by Julian PT Higgins, Jelena Savovi¢, Matthew J Page, Jonathan AC Sterne
on behalf of the RoB 2 Development Group

Version of 22 August 2019

The development of the RoB 2 tool was supported by the MRC Network of Hubs for Trials Methodology Research (MR/L004933/2- N61), with the support of the
host MRC ConDuCT-II Hub (Collaboration and innovation for Difficult and Complex randomised controlled Trials In Invasive procedures - MR/K025643/1), by MRC
research grant MR/M025209/1, and by a grant from The Cochrane Collaboration.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Preliminary considerations

Study design

O  Individually-randomized parallel-group trial
m} Cluster-randomized parallel-group trial
O Individually randomized cross-over (or other matched) trial

For the purposes of this assessment, the interventions being compared are defined as

Experimental: Comparator:

Specify which outcome is being assessed for risk of bias

Specify the numerical result being assessed. In case of multiple alternative
analyses being presented, specify the numeric result (e.g. RR = 1.52 (95% CI
0.83 to 2.77) and/or a reference (e.g. to a table, figure or paragraph) that
uniquely defines the result being assessed.

Is the review team’s aim for this result...?
O  to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect)
O  to assess the effect of adhering to intervention (the ‘per-protocol’ effect)

If the aim is to assess the effect of adhering to intervention, select the deviations from intended intervention that should be addressed (at least one must be

checked):
O occurrence of non-protocol interventions
a failures in implementing the intervention that could have affected the outcome

a non-adherence to their assigned intervention by trial participants




Which of the following sources were obtained to help inform the risk-of-bias assessment? (tick as many as apply)

Journal article(s)
Trial protocol

ooooooogoooo

Statistical analysis plan (SAP)

Non-commercial trial registry record (e.g. ClinicalTrials.gov record)

Company-owned trial registry record (e.g. GSK Clinical Study Register record)

“Grey literature” (e.g. unpublished thesis)

Conference abstract(s) about the trial

Regulatory document (e.g. Clinical Study Report, Drug Approval Package)

Research ethics application

Grant database summary (e.g. NIH RePORTER or Research Councils UK Gateway to Research)
Personal communication with trialist

Personal communication with the sponsor

Domain 1: Risk of bias arising from the randomization process

Signalling questions

Elaboration

Response options

1.1 Was the allocation
sequence random?

Answer ‘Yes’ if a random component was used in the sequence generation process. Examples include
computer-generated random numbers; reference to a random number table; coin tossing; shuffling cards
or envelopes; throwing dice; or drawing lots. Minimization is generally implemented with a random
element (at least when the scores are equal), so an allocation sequence that is generated using
minimization should generally be considered to be random.

Answer ‘No’ if no random element was used in generating the allocation sequence or the sequence is
predictable. Examples include alternation; methods based on dates (of birth or admission); patient
record numbers; allocation decisions made by clinicians or participants; allocation based on the
availability of the intervention; or any other systematic or haphazard method.

Answer ‘No information’ if the only information about randomization methods is a statement that the
study is randomized.

In some situations a judgement may be made to answer ‘Probably no’ or ‘Probably yes’. For example, , in
the context of a large trial run by an experienced clinical trials unit, absence of specific information about
generation of the randomization sequence, in a paper published in a journal with rigorously enforced word
count limits, is likely to result in a response of ‘Probably yes’ rather than ‘No information’. Alternatively, if
other (contemporary) trials by the same investigator team have clearly used non-random sequences, it
might be reasonable to assume that the current study was done using similar methods.

Y/PY/PN/N/NI

1.2 Was the allocation
sequence concealed until
participants were
enrolled and assigned to
interventions?

Answer ‘Yes’ if the trial used any form of remote or centrally administered method to allocate
interventions to participants, where the process of allocation is controlled by an external unit or
organization, independent of the enrolment personnel (e.g. independent central pharmacy, telephone or
internet-based randomization service providers).

Answer ‘Yes' if envelopes or drug containers were used appropriately. Envelopes should be opaque,
sequentially numbered, sealed with a tamper-proof seal and opened only after the envelope has been
irreversibly assigned to the participant. Drug containers should be sequentially numbered and of
identical appearance, and dispensed or administered only after they have been irreversibly assigned to
the participant. This level of detail is rarely provided in reports, and a judgement may be required to
justify an answer of ‘Probably yes’ or ‘Probably no’.

Answer ‘No’ if there is reason to suspect that the enrolling investigator or the participant had knowledge
of the forthcoming allocation.

Y/PY/PN/N/NI
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1.3 Did baseline
differences between
intervention groups
suggest a problem with
the randomization
process?

Note that differences that are compatible with chance do not lead to a risk of bias. A small number of
differences identified as ‘statistically significant’ at the conventional 0.05 threshold should usually be
considered to be compatible with chance.

Answer ‘No’ if no imbalances are apparent or if any observed imbalances are compatible with chance.
Answer ‘Yes' if there are imbalances that indicate problems with the randomization process, including:

(1) substantial differences between intervention group sizes, compared with the intended allocation
ratio;

or

a substantial excess in statistically significant differences in baseline characteristics between
intervention groups, beyond that expected by chance; or

imbalance in one or more key prognostic factors, or baseline measures of outcome variables,
that is very unlikely to be due to chance and for which the between-group difference is big
enough to result in bias in the intervention effect estimate.

2

(3

Also answer ‘Yes’ if there are other reasons to suspect that the randomization process was problematic:
(4) excessive similarity in baseline characteristics that is not compatible with chance.

Answer ‘No information” when there is no useful baseline information available (e.g. abstracts, or studies
that reported only baseline characteristics of participants in the final analysis).

The answer to this question should not influence answers to questions 1.1 or 1.2. For example, if the trial
has large baseline imbalances, but authors report adequate randomization methods, questions 1.1 and
1.2 should still be answered on the basis of the reported adequate methods, and any concerns about the
imbalance should be raised in the answer to the question 1.3 and reflected in the domain-level risk-of-
bias judgement.

Trialists may undertake analyses that attempt to deal with flawed randomization by controlling for
imbalances in prognostic factors at baseline. To remove the risk of bias caused by problems in the
randomization process, it would be necessary to know, and measure, all the prognostic factors that were
imbalanced at baseline. It is unlikely that all important prognostic factors are known and measured, so
such analyses will at best reduce the risk of bias. If review authors wish to assess the risk of bias in a trial
that controlled for baseline imbalances in order to mitigate failures of randomization, the study should
be assessed using the ROBINS-I tool.

Y/PY/PN/N/NI

Risk-of-bias judgement

See algorithm.

Low / High / Some
concerns

Optional: What is the
predicted direction of
bias arising from the
randomization process?

If the likely direction of bias can be predicted, it is helpful to state this. The direction might be
characterized either as being towards (or away from) the null, or as being in favour of one of the
interventions.

NA / Favours
experimental /
Favours comparator /
Towards null /Away
from null /
Unpredictable

1.2 Allocation
sequence
concealed?

1.3 Baseline N/PN/NI
imbalances suggest
a problem?

1.1 Allocation Y/PY/NI
sequence random?

1.3 Baseline
imbalances suggest
a problem? N/PN/NI

High risk

Algorithm for suggested judgement of risk of bias arising from the randomization process

Low risk

Some concerns
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Domain 2: Risk of bias due to deviations from the intended interventions (effect of assignment to intervention)

these deviations likely to
have affected the
outcome?

trial context will impact on the intervention effect estimate if they affect the outcome, but not
otherwise.

Signalling questions Elaboration Response options
2.1. Were participants If participants are aware of their assigned intervention it is more likely that health-related behaviours will Y/PY/PN/N/NI
aware of their assigned differ between the intervention groups. Blinding participants, most commonly through use of a placebo
intervention during the or sham intervention, may prevent such differences. If participants experienced side effects or toxicities
trial? that they knew to be specific to one of the interventions, answer this question ‘Yes’ or ‘Probably yes’.
2.2. Were carers and If carers or people delivering the interventions are aware of the assigned intervention then its Y/PY/PN/N/NI
people delivering the implementation, or administration of non-protocol interventions, may differ between the intervention
interventions aware of groups. Blinding may prevent such differences. If participants experienced side effects or toxicities that
participants' assigned carers or people delivering the interventions knew to be specific to one of the interventions, answer
intervention during the question ‘Yes’ or ‘Probably yes'. If randomized allocation was not concealed, then it is likely that carers
trial? and people delivering the interventions were aware of participants' assigned intervention during the
trial.
2.3.If Y/PY/NI to 2.1 or For the effect of assignment to intervention, this domain assesses problems that arise when changes from NA/Y/PY/PN/N/NI
2.2: Were there assigned intervention that are inconsistent with the trial protocol arose because of the trial context. We
deviations from the use the term trial context to refer to effects of recruitment and engagement activities on trial participants
intended intervention and when trial personnel (carers or people delivering the interventions) undermine the implementation of
that arose because of the | the trial protocol in ways that would not happen outside the trial. For example, the process of securing
trial context? informed consent may lead participants subsequently assigned to the comparator group to feel unlucky
and therefore seek the experimental intervention, or other interventions that improve their prognosis.
Answer ‘Yes’ or ‘Probably yes’ only if there is evidence, or strong reason to believe, that the trial context
led to failure to implement the protocol interventions or to implementation of interventions not allowed
by the protocol.
Answer ‘No’ or ‘Probably no’ if there were changes from assigned intervention that are inconsistent with
the trial protocol, such as non-adherence to intervention, but these are consistent with what could occur
outside the trial context.
Answer ‘No’ or ‘Probably no’ for changes to intervention that are consistent with the trial protocol, for
example cessation of a drug intervention because of acute toxicity or use of additional interventions whose
aim is to treat consequences of one of the intended interventions.
If blinding is compromised because participants report side effects or toxicities that are specific to one of
the interventions, answer ‘Yes’ or ‘Probably yes’ only if there were changes from assigned intervention
that are inconsistent with the trial protocol and arose because of the trial context.
The answer ‘No information” may be appropriate, because trialists do not always report whether
deviations arose because of the trial context.
2.4 If Y/PY to 2.3: Were Changes from assigned intervention that are inconsistent with the trial protocol and arose because of the NA/Y/PY/PN/N/NI
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Was there potential for a
substantial impact (on
the result) of the failure
to analyse participants in
the group to which they
were randomized?

intervention group, or excluded from the analysis, was sufficient that there could have been a substantial
impact on the result. It is not possible to specify a precise rule: there may be potential for substantial
impact even if fewer than 5% of participants were analysed in the wrong group or excluded, if the
outcome is rare or if exclusions are strongly related to prognostic factors.

2.5.1f Y/PY/NI to 2.4: Changes from assigned intervention that are inconsistent with the trial protocol and arose because of the NA/Y/PY/PN/N/NI
Were these deviations trial context are more likely to impact on the intervention effect estimate if they are not balanced
from intended between the intervention groups.
intervention balanced
between groups?
2.6 Was an appropriate Both intention-to-treat (ITT) analyses and modified intention-to-treat (mITT) analyses excluding Y/PY/PN/N/NI
analysis used to estimate | participants with missing outcome data should be considered appropriate. Both naive ‘per-protocol’
the effect of assighment | analyses (excluding trial participants who did not receive their assigned intervention) and ‘as treated’
to intervention? analyses (in which trial participants are grouped according to the intervention that they received, rather
than according to their assigned intervention) should be considered inappropriate. Analyses excluding
eligible trial participants post-randomization should also be considered inappropriate, but post-
randomization exclusions of ineligible participants (when eligibility was not confirmed until after
randomization, and could not have been influenced by intervention group assignment) can be
considered appropriate.
2.7 If N/PN/NI to 2.6: This question addresses whether the number of participants who were analysed in the wrong NA/Y/PY/PN/N/NI

Risk-of-bias judgement

See algorithm.

Low / High / Some

from intended
interventions?

concerns
Optional: What is the If the likely direction of bias can be predicted, it is helpful to state this. The direction might be NA / Favours

predicted direction of characterized either as being towards (or away from) the null, or as being in favour of one of the experimental / Favours
bias due to deviations interventions. comparator / Towards

null /Away from null /
Unpredictable

Part1: Questions 2.1to 2.5

2.1 Participants

aware of
intervention?

Part2: Questions 2.6 & 2.7

2.6 Appropriate
analysis to estimate

Both N/PN
oth I/ Low risk

2.2 Personnel
aware of
intervention?

2.3 Deviations
that arose
because of the
trial context?

Either Y/PY/NI

the effect of
assignment?

2.7 Substantial
impact of the failure
to analyse

Some concerns

2.4 Deviations
affect outcome?

N/PN/NI

2.5 Deviations
balanced
between groups?

Some concerns

High risk

Criteria for the domain

(

‘Low risk’ of bias in Part 1 AND ‘Low risk’ of bias in Part 2

.

‘Some concerns’ in either Part 1 or in Part 2, AND Not ‘High risk” in either Part

Some concerns

(

Highrisk in either Part 1 or in Part 2

) ST

Algorithm for suggested judgement of risk of bias due to deviations from the intended interventions (effect of assignment to intervention)
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Domain 2: Risk of bias due to deviations from the intended interventions (effect of adhering to intervention)

Y/PY/NI to 2.4 or 2.5:
Was an appropriate
analysis used to estimate
the effect of adhering to
the intervention?

intervention) and ‘as treated’ analyses (comparing trial participants according to the intervention they
actually received) will usually be inappropriate for estimating the effect of adhering to intervention (the
‘per-protocol’ effect). However, it is possible to use data from a randomized trial to derive an unbiased
estimate of the effect of adhering to intervention. Examples of appropriate methods include: (1)
instrumental variable analyses to estimate the effect of receiving the assigned intervention in trials in
which a single intervention, administered only at baseline and with all-or-nothing adherence, is compared
with standard care; and (2) inverse probability weighting to adjust for censoring of participants who cease
adherence to their assigned intervention, in trials of sustained treatment strategies. These methods
depend on strong assumptions, which should be appropriate and justified if the answer to this question is
‘Yes’ or ‘Probably yes’. It is possible that a paper reports an analysis based on such methods without
reporting information on the deviations from intended intervention, but it would be hard to judge such an
analysis to be appropriate in the absence of such information.

If an important non-protocol intervention was administered to all participants in one intervention group,
adjustments cannot be made to overcome this.

Some examples of analysis strategies that would not be appropriate to estimate the effect of adhering to
intervention are (i) ‘Intention to treat (ITT) analysis’, (i) ‘per protocol analysis’, (iii) ‘as-treated analysis’,
(iv) ‘analysis by treatment received’.

Signalling questions Elaboration Response options
2.1. Were participants If participants are aware of their assigned intervention it is more likely that health-related behaviours will Y/PY/PN/N/NI
aware of their assigned differ between the intervention groups. Blinding participants, most commonly through use of a placebo
intervention during the or sham intervention, may prevent such differences. If participants experienced side effects or toxicities
trial? that they knew to be specific to one of the interventions, answer this question ‘Yes’ or ‘Probably yes’.
2.2. Were carers and If carers or people delivering the interventions are aware of the assigned intervention then its Y/PY/PN/N/NI
people delivering the implementation, or administration of non-protocol interventions, may differ between the intervention
interventions aware of groups. Blinding may prevent such differences. If participants experienced side effects or toxicities that
participants' assigned carers or people delivering the interventions knew to be specific to one of the interventions, answer ‘Yes’
intervention during the or ‘Probably yes’. If randomized allocation was not concealed, then it is likely that carers and people
trial? delivering the interventions were aware of participants' assigned intervention during the trial.
2.3. [If applicable:] If This question is asked only if the preliminary considerations specify that the assessment will address NA/Y/PY/PN/N/NI
Y/PY/Nito 2.1 or 2.2: imbalance of important non-protocol interventions between intervention groups. Important non-
Were important non- protocol interventions are the additional interventions or exposures that: (1) are inconsistent with the
protocol interventions trial protocol; (2) trial participants might receive with or after starting their assigned intervention; and (3)
balanced across are prognostic for the outcome. Risk of bias will be higher if there is imbalance in such interventions
intervention groups? between the intervention groups.
2.4. [If applicable:] Were | This question is asked only if the preliminary considerations specify that the assessment will address NA/Y/PY/PN/N/NI
there failures in failures in implementing the intervention that could have affected the outcome. Risk of bias will be
implementing the higher if the intervention was not implemented as intended by, for example, the health care
intervention that could professionals delivering care. Answer ‘No’ or ‘Probably no’ if implementation of the intervention was
have affected the successful for most participants.
outcome?
2.5. [If applicable:] Was This question is asked only if the preliminary considerations specify that the assessment will address non- NA/Y/PY/PN/N/NI
there non-adherence to | adherence that could have affected participants’ outcomes. Non-adherence includes imperfect
the assigned intervention | compliance with a sustained intervention, cessation of intervention, crossovers to the comparator
regimen that could have | intervention and switches to another active intervention. Consider available information on the
affected participants’ proportion of study participants who continued with their assigned intervention throughout follow up,
outcomes? and answer ‘Yes’ or ‘Probably yes’ if the proportion who did not adhere is high enough to raise concerns.

Answer ‘No’ for studies of interventions that are administered once, so that imperfect adherence is not

possible, and all or most participants received the assigned intervention.
2.6. If N/PN/NIto 2.3, or | Both ‘ naive ‘per-protocol’ analyses (excluding trial participants who did not receive their allocated NA/Y/PY/PN/N/NI

Risk-of-bias judgement

See algorithm.

Low / High / Some
concerns

Optional: What is the
predicted direction of
bias due to deviations
from intended
interventions?

If the likely direction of bias can be predicted, it is helpful to state this. The direction might be
characterized either as being towards (or away from) the null, or as being in favour of one of the
interventions.

NA / Favours
experimental / Favours
comparator / Towards
null /Away from null /

Unpredictable
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2.1 Participants

aware of
intervention?

2.2 Personnel
aware of
intervention?

2.4 Failuresin
implementation

Both N/PN affecting outcome?

Both NA/N/PN

2.5 Non-adherence

affecting outcome?

Either Y/PY/NI Either Y/PY/NI

NA/Y/PY
2.6 Appropriate
analysis to
estimate the effect
of adhering?

2.3 Balanced
non-protocol
interventions?

N/PN/NI

High risk

Low risk

Some concerns

Algorithm for suggested judgement of risk of bias due to deviations from the intended interventions (effect of adhering to intervention)

Domain 3: Risk of bias due to missing outcome data

Signalling questions

Elaboration

Response options

3.1 Were data for this
outcome available for all,
or nearly all, participants
randomized?

The appropriate study population for an analysis of the intention to treat effect is all randomized
participants.

“Nearly all” should be interpreted as that the number of participants with missing outcome data is
sufficiently small that their outcomes, whatever they were, could have made no important difference to
the estimated effect of intervention.

For continuous outcomes, availability of data from 95% of the participants will often be sufficient. For
dichotomous outcomes, the proportion required is directly linked to the risk of the event. If the observed
number of events is much greater than the number of participants with missing outcome data, the bias
would necessarily be small.

Only answer ‘No information’ if the trial report provides no information about the extent of missing
outcome data. This situation will usually lead to a judgement that there is a high risk of bias due to missing
outcome data.

Note that imputed data should be regarded as missing data, and not considered as ‘outcome data’ in
the context of this question.

Y/PY/PN/N/NI

3.2 1f N/PN/NIto3.1:Is
there evidence that the
result was not biased by
missing outcome data?

Evidence that the result was not biased by missing outcome data may come from: (1) analysis methods
that correct for bias; or (2) sensitivity analyses showing that results are little changed under a range of
plausible assumptions about the relationship between missingness in the outcome and its true value.
However, imputing the outcome variable, either through methods such as ‘last-observation-carried-
forward’ or via multiple imputation based only on intervention group, should not be assumed to correct
for bias due to missing outcome data.

NA/Y/PY/PN/N

3.3 If N/PN to 3.2: Could
missingness in the
outcome depend on its
true value?

If loss to follow up, or withdrawal from the study, could be related to participants’ health status, then it
is possible that missingness in the outcome was influenced by its true value. However, if all missing
outcome data occurred for documented reasons that are unrelated to the outcome then the risk of bias
due to missing outcome data will be low (for example, failure of a measuring device or interruptions to
routine data collection).

In time-to-event analyses, participants censored during trial follow-up, for example because they
withdrew from the study, should be regarded as having missing outcome data, even though some of their
follow up is included in the analysis. Note that such participants may be shown as included in analyses in
CONSORT flow diagrams.

NA/Y/PY/PN/N/NI
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3.4 If Y/PY/NIto 3.3: Is it
likely that missingness in
the outcome depended on
its true value?

This question distinguishes between situations in which (i) missingness in the outcome could depend on
its true value (assessed as ‘Some concerns’) from those in which (ii) it is likely that missingness in the
outcome depended on its true value (assessed as ‘High risk of bias’). Five reasons for answering ‘Yes’ are:

1. Differences between intervention groups in the proportions of missing outcome data. If there is a
difference between the effects of the experimental and comparator interventions on the outcome,
and the missingness in the outcome is influenced by its true value, then the proportions of missing
outcome data are likely to differ between intervention groups. Such a difference suggests a risk of
bias due to missing outcome data, because the trial result will be sensitive to missingness in the
outcome being related to its true value. For time-to-event-data, the analogue is that rates of
censoring (loss to follow-up) differ between the intervention groups.

2. Reported reasons for missing outcome data provide evidence that missingness in the outcome

depends on its true value;

Reported reasons for missing outcome data differ between the intervention groups;

4. The circumstances of the trial make it likely that missingness in the outcome depends on its true
value. For example, in trials of interventions to treat schizophrenia it is widely understood that
continuing symptoms make drop out more likely.

5. Intime-to-event analyses, participants’ follow up is censored when they stop or change their
assigned intervention, for example because of drug toxicity or, in cancer trials, when participants
switch to second-line chemotherapy.

w

Answer ‘No’ if the analysis accounted for participant characteristics that are likely to explain the
relationship between missingness in the outcome and its true value.

NA/Y/PY/PN/N/NI

Risk-of-bias judgement

See algorithm.

Low / High / Some

concerns
Optional: What is the If the likely direction of bias can be predicted, it is helpful to state this. The direction might be NA / Favours
predicted direction of bias | characterized either as being towards (or away from) the null, or as being in favour of one of the experimental / Favours
due to missing outcome interventions. comparator / Towards

data?

null /Away from null /
Unpredictable

3.1 Outcome data
for all participants?

Low risk

3.2 Evidence that
result is not biased?

3.3 Missingness
could depend on
true value?

3.4 Likely that

missingness
depended on true

High risk

Algorithm for suggested judgement of risk of bias due to missing outcome data

Some concerns
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Domain 4: Risk of bias in measurement of the outcome

likely that assessment of
the outcome was

influenced by knowledge
of intervention received?

influenced outcome assessment but there is no reason to believe that it did (assessed as ‘Some
concerns’) from those in which (ii) knowledge of intervention status was likely to influence outcome
assessment (assessed as ‘High’). When there are strong levels of belief in either beneficial or harmful
effects of the intervention, it is more likely that the outcome was influenced by knowledge of the
intervention received. Examples may include patient-reported symptoms in trials of homeopathy, or
assessments of recovery of function by a physiotherapist who delivered the intervention.

Signalling questions Elaboration Response options
4.1 Was the method of This question aims to identify methods of outcome measurement (data collection) that are unsuitable for Y/PY/PN/N/NI
measuring the outcome | the outcome they are intended to evaluate. The question does not aim to assess whether the choice of
inappropriate? outcome being evaluated was sensible (e.g. because it is a surrogate or proxy for the main outcome of

interest). In most circumstances, for pre-specified outcomes, the answer to this question will be ‘No’ or

‘Probably no’.

Answer ‘Yes’ or ‘Probably yes’ if the method of measuring the outcome is inappropriate, for example

because:

(1) it is unlikely to be sensitive to plausible intervention effects (e.g. important ranges of outcome
values fall outside levels that are detectable using the measurement method); or
(2) the measurement instrument has been demonstrated to have poor validity.

4.2 Could measurement Comparable methods of outcome measurement (data collection) involve the same measurement Y/PY/PN/N/NI
or ascertainment of the methods and thresholds, used at comparable time points. Differences between intervention groups may
outcome have differed arise because of ‘diagnostic detection bias’ in the context of passive collection of outcome data, or if an
between intervention intervention involves additional visits to a healthcare provider, leading to additional opportunities for
groups? outcome events to be identified.
4.3 1f N/PN/NIto 4.1 and | Answer ‘No’ if outcome assessors were blinded to intervention status. For participant-reported NA/Y/PY/PN/N/NI
4.2: Were outcome outcomes, the outcome assessor is the study participant.
assessors aware of the
intervention received by
study participants?
4.4 1f Y/PY/NI to 4.3: Knowledge of the assigned intervention could influence participant-reported outcomes (such as level of NA/Y/PY/PN/N/NI
Could assessment of the | pain), observer-reported outcomes involving some judgement, and intervention provider decision
outcome have been outcomes. They are unlikely to influence observer-reported outcomes that do not involve judgement, for
influenced by knowledge | example all-cause mortality.
of intervention received?
4.5 If Y/PY/NI to 4.4: Isit | This question distinguishes between situations in which (i) knowledge of intervention status could have NA/Y/PY/PN/N/NI

Risk-of-bias judgement

See algorithm.

Low / High / Some

the outcome?

concerns
Optional: What is the If the likely direction of bias can be predicted, it is helpful to state this. The direction might be NA / Favours
predicted direction of characterized either as being towards (or away from) the null, or as being in favour of one of the experimental / Favours
bias in measurement of interventions. comparator / Towards

null /Away from null /
Unpredictable
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4.2 Measurement
or ascertainment
of outcome differ
between groups?

4.1 Method of
measuring the
outcome
inappropriate?

4.3 Outcome
assessorsaware
of intervention

received?

4.4 Could
assessment have
been influenced
by knowledge of
intervention?

4.5 Likely that
assessmentwas
influenced by
knowledge of

4.3 Outcome intervention?

assessorsaware
of intervention
received?

4.4 Could
assessment have
been influenced
by knowledge of
intervention?

4.5 Likely that
assessment was
influenced by
knowledge of
intervention?

Algorithm for suggested judgement of risk of bias in measurement of the outcome

Domain 5: Risk of bias in selection of the reported result

Some concerns

Low risk

High risk

outcome measurements
(e.g. scales, definitions,
time points) within the
outcome domain?

ways. For example, the domain pain may be measured using multiple scales (e.g. a visual analogue
scale and the McGill Pain Questionnaire), each at multiple time points (e.g. 3, 6 and 12 weeks post-
treatment). If multiple measurements were made, but only one or a subset is reported on the basis of
the results (e.g. statistical significance), there is a high risk of bias in the fully reported result.
Attention should be restricted to outcome measurements that are eligible for consideration by the
RoB 2 tool user. For example, if only a result using a specific measurement scale is eligible for
inclusion in a meta-analysis (e.g. Hamilton Depression Rating Scale), and this is reported by the trial,
then there would not be an issue of selection even if this result was reported (on the basis of the
results) in preference to the result from a different measurement scale (e.g. Beck Depression
Inventory).
Answer ‘Yes’ or ‘Probably yes’ if:
There is clear evidence (usually through examination of a trial protocol or statistical analysis plan)
that a domain was measured in multiple eligible ways, but data for only one or a subset of
measures is fully reported (without justification), and the fully reported result is likely to have been
selected on the basis of the results. Selection on the basis of the results can arise from a desire for
findings to be newsworthy, sufficiently noteworthy to merit publication, or to confirm a prior
hypothesis. For example, trialists who have a preconception, or vested interest in showing, that an

Signalling questions Elaboration Response options
5.1 Were the data that If the researchers’ pre-specified intentions are available in sufficient detail, then planned outcome Y/PY/PN/N/NI
produced this result measurements and analyses can be compared with those presented in the published report(s). To
analysed in accordance with | avoid the possibility of selection of the reported result, finalization of the analysis intentions must
a pre-specified analysis plan | precede availability of unblinded outcome data to the trial investigators.
that was finalized before Changes to analysis plans that were made before unblinded outcome data were available, or that
unblinded outcome data were clearly unrelated to the results (e.g. due to a broken machine making data collection impossible)
were available for analysis? | 4o not raise concerns about bias in selection of the reported result.
Is the numerical result being
assessed likely to have been
selected, on the basis of the
results, from...
5.2.... multiple eligible A particular outcome domain (i.e. a true state or endpoint of interest) may be measured in multiple Y/PY/PN/N/NI
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experimental intervention is beneficial may be inclined to report outcome measurements
selectively that are favourable to the experimental intervention.

Answer ‘No’ or ‘Probably no’ if:
There is clear evidence (usually through examination of a trial protocol or statistical analysis plan)
that all eligible reported results for the outcome domain correspond to all intended outcome
measurements.
or
There is only one possible way in which the outcome domain can be measured (hence there is no
opportunity to select from multiple measures).
or
Outcome measurements are inconsistent across different reports on the same trial, but the
trialists have provided the reason for the inconsistency and it is not related to the nature of the
results.
Answer ‘No information’ if:
Analysis intentions are not available, or the analysis intentions are not reported in sufficient detail to
enable an assessment, and there is more than one way in which the outcome domain could have
been measured.

5.3 ... multiple eligible
analyses of the data?

A particular outcome measurement may be analysed in multiple ways. Examples include: unadjusted
and adjusted models; final value vs change from baseline vs analysis of covariance; transformations of
variables; different definitions of composite outcomes (e.g. ‘major adverse event’); conversion of
continuously scaled outcome to categorical data with different cut-points; different sets of covariates
for adjustment; and different strategies for dealing with missing data. Application of multiple
methods generates multiple effect estimates for a specific outcome measurement. If multiple
estimates are generated but only one or a subset is reported on the basis of the results (e.g. statistical
significance), there is a high risk of bias in the fully reported result. Attention should be restricted to
analyses that are eligible for consideration by the RoB 2 tool user. For example, if only the result from
an analysis of post-intervention values is eligible for inclusion in a meta-analysis (e.g. at 12 weeks
after randomization), and this is reported by the trial, then there would not be an issue of selection
even if this result was reported (on the basis of the results) in preference to the result from an
analysis of changes from baseline.

Answer ‘Yes’ or ‘Probably yes’ if:

Y/PY/PN/N/NI

There is clear evidence (usually through examination of a trial protocol or statistical analysis plan)
that a measurement was analysed in multiple eligible ways, but data for only one or a subset of
analyses is fully reported (without justification), and the fully reported result is likely to have been
selected on the basis of the results. Selection on the basis of the results arises from a desire for
findings to be newsworthy, sufficiently noteworthy to merit publication, or to confirm a prior
hypothesis. For example, trialists who have a preconception or vested interest in showing that an
experimental intervention is beneficial may be inclined to selectively report analyses that are
favourable to the experimental intervention.
Answer ‘No’ or ‘Probably no’ if:
There is clear evidence (usually through examination of a trial protocol or statistical analysis plan)
that all eligible reported results for the outcome measurement correspond to all intended
analyses.
or
There is only one possible way in which the outcome measurement can be analysed (hence there
is no opportunity to select from multiple analyses).
or
Analyses are inconsistent across different reports on the same trial, but the trialists have provided
the reason for the inconsistency and it is not related to the nature of the results.
Answer ‘No information’ if:
Analysis intentions are not available, or the analysis intentions are not reported in sufficient detail to
enable an assessment, and there is more than one way in which the outcome measurement could
have been analysed.

Risk-of-bias judgement

See algorithm.

Low / High / Some
concerns

Optional: What is the
predicted direction of bias
due to selection of the
reported result?

If the likely direction of bias can be predicted, it is helpful to state this. The direction might be
characterized either as being towards (or away from) the null, or as being in favour of one of the
interventions.

NA / Favours
experimental / Favours
comparator / Towards
null /Away from null /

Unpredictable
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5.1Trial analysed in
accordance with a pre-
specified plan?

Y/PY
/ Low risk

Result selected from... N/PN/NI

5.2

At least one NI,

...multiple outcome but neither Y/PY

measurements?

Some concerns

5.3..multiple analyses

Overall risk of bias

of the data?

High risk

Algorithm for suggested judgement of risk of bias in selection of the reported result

Risk-of-bias judgement

Low / High / Some
concerns

Optional: What is the overall
predicted direction of bias for this
outcome?

Favours experimental /
Favours comparator /
Towards null /Away from
null / Unpredictable / NA

Overall risk-of-bias judgement

Criteria

Low risk of bias

The study is judged to be at low risk of bias for all domains for this result.

Some concerns

The study is judged to raise some concerns in at least one domain for this result, but not to be at high risk of bias for any
domain.

High risk of bias

The study is judged to be at high risk of bias in at least one domain for this result.
Or

The study is judged to have some concerns for multiple domains in a way that substantially lowers confidence in the
result.
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