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Abstract 
Introduzione. Il low back pain è un sintomo comune che interessa circa il 50 – 80% delle persone 

nel corso della loro vita. Per la maggior parte dei casi, non è possibile individuare una specifica 

fonte nocicettiva di lesione. Il perdurare dei sintomi oltre i tre mesi definisce il low back pain 

cronico (clbp), provocando danni notevoli sia dal punto di vista socio-economico che in termini di 

disabilità dei soggetti che ne soffrono. Sono numerosi gli approcci terapeutici che la letteratura 

scientifica ha indagato nel corso degli anni e l’esercizio sta assumendo un ruolo di rilievo nella 

gestione del clbp. Ad oggi però, non è chiaro quale tipologia di esercizio sia migliore di altre. Tra 

queste, l’allenamento con sovraccarichi ha ottenuto progressivamente più attenzione, ma ad oggi 

non è chiaro l’impatto sugli outcome di pazienti affetti da clbp, quale sia la posologia ottimale e 

quale sia il fenotipo di clbp “responder” all’allenamento con sovraccarichi. Lo scopo di questa 

revisione sistematica è di valutare l’efficacia dell’allenamento con sovraccarichi nella riduzione del 

dolore, della disabilità e nel miglioramento della qualità di vita in pazienti affetti da clbp. 

Metodi. La metodologia di esecuzione della revisione si è basata sulle linee guida del PRISMA 

Statement. È stata eseguita una ricerca su PubMed, PEDro e The Cochrale Library. Sono stati 

selezionati solo RCTs che includono soggetti > 18 anni e che utilizzano esercizi con resistenza 

esterna in aggiunta al peso corporeo. La valutazione della qualità metodologica è stata eseguita 

attraverso il R.o.B. 2 della Cochrane Collaboration. 

Risultati. Dai 2425 records ottenuti attraverso le ricerche sulle banche dati, 21 studi sono stati 

inclusi nella revisione e la maggior parte di essi presenta un alto rischio di bias. L’allenamento con 

sovraccarichi si è rivelato statisticamente e clinicamente significativo nel ridurre il dolore, la 

disabilità e migliorare la qualità della vita e la forza muscolare nei pazienti con clbp. In particolare, 

il resistance training si è dimostrato superiore rispetto al non intervento, educazione e usual care. I 

risultati non sono chiari quando confrontato con altre forme di esercizio.  

Discussione e conclusioni. L’allenamento con sovraccarichi si è rivelato efficace nel migliorare gli 

outcome di interesse in questa revisione e tali risultati sono in linea con le revisioni precedenti su 

questa tematica. Per quanto riguarda la posologia, sembrerebbe più efficace utilizzare un’intensità 

non inferiore al 70% 1RM, una frequenza non inferiore a due sedute settimanali, per una durata di 

almeno 8 settimane di totali. Per quanto riguarda la selezione degli esercizi, sembrerebbe che il 

training degli estensori lombari sia l’intervento più indicato, affiancato da esercizi di sovraccarico 

globale come il deadlift. Il soggetto che maggiormente beneficia di questo tipo di approccio 

sembrerebbe essere il paziente sedentario e decondizionato. Essendo il clbp una condizione 

multifattoriale e psico – sociale, nella maggior parte degli studi analizzati, l’allenamento con 

sovraccarichi è affiancato da altri tipi di intervento. Pertanto, L’integrazione dell’esercizio con 

sovraccarico in un approccio multimodale, che consideri la natura multidimensionale del 

problema, potrebbe risultare ancora più efficace per alcuni tipi di pazienti. Tuttavia, la qualità degli 

studi è mediamente bassa e costituisce un fattore che ne limita l’applicabilità clinica. La presente 

revisione ha evidenziato la necessità per studi futuri di confrontare protocolli che riducano la 

variabilità di interventi, utilizzando allenamenti con sovraccarichi che differiscano di pochi 

parametri, per rilevare quale sia la posologia migliore. 
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Introduzione 
 

Definizione ed eziologia 
Il low back pain è definito come dolore e/o limitazione funzionale compreso tra il margine inferiore 

dell’arcata costale e le pieghe glutee inferiori con eventuale irradiazione posteriore alla coscia, ma 

non oltre il ginocchio(1). Non è una patologia, ma un sintomo e rientra tra i disturbi muscolo-

scheletrici a maggior prevalenza in tutto il mondo, provocando danni notevoli sia dal punto di vista 

socio-economico che in termini di disabilità dei soggetti che ne soffrono. Per la maggior parte dei 

casi, non è possibile individuare una specifica fonte nocicettiva di lesione. Molte strutture infatti 

(disco intervertebrale, faccette articolari) possono essere causa di low back pain, ma con i test 

clinici e diagnostici attuali non possiamo attribuire ad esse con sicurezza la causa di dolore. Per 

questo la maggior parte dei low back pain (circa il 90%) viene classificata come “non specifico”. 

Tuttavia, esistono casi in cui il mal di schiena riflette la presenza di una causa seria e/o specifica 

(malignità, frattura, spondiloartropatia, infezione o disordini infiammatori, disordini neuropatici, 

rottura aneurisma aortico) che richiedono indagini e un management specifico per la patologia (2) 

(3). 

Epidemiologia e classificazione 
In termini percentuali, si stima che il 50 – 80% di individui andrà incontro ad almeno un episodio di 

low back pain nella vita (4). Per quanto riguarda l’incidenza, nel 2017 si è attestata al 3,2% con 

circa 245,9 milioni di nuovi casi (5). Secondo il global burden of disease 2020, la prevalenza 

mondiale di low back pain standardizzata per età si stima essere del 7,3%. Sembrano essere più 

colpiti i soggetti di sesso femminile e aumenta la probabilità di andare incontro a un episodio di 

low back pain con l’aumentare dell’età, con un picco di incidenza intorno ai 45 – 54 anni. La 

prevalenza si mostra più alta nei soggetti con età superiore agli 85 anni (6). Tra le varie 

classificazioni del low back pain, una delle più utilizzate è quella che prende in considerazione 

l’aspetto temporale dei sintomi. Il perdurare di questi oltre i tre mesi, infatti, definisce il low back 

pain cronico. Mentre un low back pain presente da meno di quattro settimane, lo definisce come 

acuto. Questa classificazione sembra utile per inquadrare il low back pain più da un punto di vista 

prognostico che terapeutico (1).  
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Fattori di rischio, fattori prognostici e decorso 
Tra i fattori di rischio che concorrono allo sviluppo di low back pain troviamo età, lavori ad alta 

richiesta fisica, patologie fisiche e mentali, fumo, obesità. Il decorso di un nuovo episodio di low 

back pain è generalmente favorevole e in alcuni casi non richiede nessun tipo di intervento 

medico. Nei casi in cui un intervento medico fosse richiesto, la maggior parte delle persone 

solitamente recupera in un periodo compreso tra le 4 settimane e 12 mesi. Tuttavia esistono fattori 

prognostici negativi, che aumentano il rischio di cronicizzazione dei sintomi del low back pain: 

intensità elevata all’esordio, distress psicologico, dolore presente in più sedi corporee. Inoltre, uno 

stato socio-economico inadeguato predispone all’aumento della disabilità conseguente al low back 

pain (3). A 12 mesi dall’episodio acuto, recupera circa il 72% dei soggetti. Mentre solo il 42% dei 

soggetti con dolore cronico recupera nel giro di 12 mesi. Perciò il decorso clinico di un low back 

pain acuto rispetto a un cronico risulta essere molto diverso (2).  

Fisiologia del low back pain 
Per quanto riguarda il low back pain muscoloscheletrico non specifico acuto, i meccanismi di 

elaborazione del dolore sono quelli prevalentemente di natura nocicettiva e sembrano essere 

legati alla presenza di una buona correlazione tra dolore e danno. 

Per quanto riguarda il dolore cronico, se dal punto di vista prognostico pare abbastanza chiaro 

quali siano i fattori contribuenti la cronicizzazione dei sintomi, non è ancora chiaro invece quali 

siano i meccanismi legati alla persistenza del dolore. Per spiegare la persistenza del dolore si è 

ipotizzato il contributo di diversi fattori concomitanti: biologici, psicologici, sociali, genetici, 

neurofisiologici e legati alle comorbidità. Tra i fattori biologici, si è visto che pazienti con clbp 

mostrano rispetto a soggetti sani alterazioni dei volumi muscolari, composizione e coordinazione 

muscolare. Questi cambiamenti potrebbero essere più che una mera conseguenza del dolore e 

sono influenzati solo parzialmente dai fattori psicologici. Tra i fattori psicologici, spesso abbiamo la 

sovrapposizione di depressione, ansia, catastrofizzazione e riduzione della self efficacy. Per quanto 

siano associati ad un aumento del rischio di sviluppare disabilità, non è ancora chiaro con che 

meccanismo agiscano. Sembrerebbero essere legate all’instaurarsi di processi cognitivi maladattivi, 

legati a paura di percepire dolore, che si traducono in comportamenti di evitamento delle attività e 

aumento della disabilità percepita. Sulla scia di queste ipotesi, sono stati sviluppati alcuni 

trattamenti per il dolore cronico basati sulla modifica di credenze e comportamenti errati, piuttosto 

che sulla riduzione diretta del dolore. Tra i fattori sociali, sembrerebbe che il low back pain cronico 

interessa maggiormente soggetti a basso reddito e con livelli di istruzione minore, che svolgono un 
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lavoro pesante fisico e mentale e che non sono soddisfatti del loro lavoro. Tra i fattori genetici e 

neurofisiologici rientrano i processi di modulazione del dolore, che avvengono all’interno del 

midollo spinale e dei centri sovraspinali. Pazienti con clbp hanno mostrato differenze strutturali in 

aree corticali e sottocorticali e un’alterazione della connettività funzionale in aree pain related a 

seguito di una stimolazione dolorosa. Questi fattori non hanno confini delineati, ma interagiscono 

tra di loro (3). Pare quindi chiaro come il low back pain cronico non sia semplicemente il risultato di 

un input nocicettivo, e in virtù della complessità dei meccanismi che lo sottendono, non sia 

possibile identificare un modello di trattamento unico e universale per tutti. 

Management del chronic low back pain attraverso l’esercizio 
In termini di gestione del clbp, sono numerosi gli approcci terapeutici che la letteratura scientifica 

ha indagato nel corso degli anni (7). Considerando la sua natura multifattoriale, le linee guida 

attuali consigliano un approccio globale secondo il cosiddetto modello biopsicosociale. Il razionale 

del modello risiede nel fatto che la gestione del clbp dovrà comprendere interventi specifici che 

mirano al miglioramento e risoluzione di tutti quei fattori (biologici, psicologici, neurofisiologici e 

legati alle comorbidità e allo stile di vita) che lo sottendono (2) (8) (9). 

All’interno di questo modello, ha acquisito importanza l’utilizzo dell’esercizio terapeutico come 

forma di trattamento. Per esercizio terapeutico si intende la sistematica e pianificata esecuzione di 

movimenti, posture o attività fisiche, finalizzate a recuperare un impairment, una funzione, ridurre 

l’impatto di fattori di rischio e ottimizzare lo stato di benessere psicofisico della persona. Dalla 

definizione si coglie già la natura multidimensionale e trasversale di questo tipo di intervento (10).  

Nello specifico, sono stati ipotizzati cinque meccanismi che potrebbero spiegare i benefici 

dell’esercizio sul chronic low back pain: meccanismo neuromuscolare, meccanismo 

comportamentale, meccanismo neurofisiologico, meccanismo dell’efficienza cardiometabolica, 

facilitazione dei processi di guarigione tissutale. Il meccanismo neuromuscolare può essere 

ricondotto al modello meccano-trasduttivo, secondo cui l’applicazione di un carico meccanico 

dosato in maniera adeguata, altera l’omeostasi tissutale e innesca dei processi di adattamento a 

livello muscolare, con guadagni di forza e volume (11). Il clbp infatti sembrerebbe essere associato 

a decondizionamento dei muscoli estensori e perdita di forza, creando così un target potenziale 

nella riabilitazione (12). In realtà è stato visto che l’associazione tra modifiche tissutali e riduzione 

del dolore e della disabilità non è così forte come si potrebbe pensare (13) . Il meccanismo 

comportamentale sembrerebbe agire secondo la psicologia dell’apprendimento, seguendo le 
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teorie del condizionamento classico e del condizionamento operante. Secondo queste teorie il 

dolore sarebbe sotteso dall’associazione di due stimoli, movimento e dolore, che determinano 

come risposta condizionata l’evitamento del movimento stesso e il mantenimento dell’esperienza 

dolorosa. La somministrazione di esercizio dovrebbe creare una sorta di apprendimento inibitorio 

di questa associazione e rompere il legame tra movimento e dolore (11) . 

Il meccanismo neurofisiologico sembra intervenire nella modulazione del dolore attraverso le 

teorie della modulazione discendente, della modulazione condizionata del dolore (conditioned 

pain modulation) e la plasticità corticale. Secondo la prima teoria, l’esercizio determina la 

secrezione di neurotrasmettitori implicati nei processi di inibizione del segnale nocicettivo e 

analgesia (14). Nella seconda l’esposizione graduale al dolore porterebbe a una sua riduzione (15). 

Nella terza teoria, l’esercizio andrebbe a migliorare la qualità delle informazioni sensoriali 

periferiche, garantendo una migliore integrazione sensorimotoria e di conseguenza una riduzione 

dell’esperienza dolorosa (16).  

Il meccanismo dell’efficienza cardiometabolica sembra essere legato ai miglioramenti dei livelli di 

fitness: l’esercizio contrasta gli effetti negativi di obesità e sedentarietà, che attraverso risposte di 

natura immunitaria, endocrina e metabolica, attivano citochine proinfiammatorie e sensibilizzano 

nocicettori periferici, aumentando predisposizione a esperire dolore (11).  

L’utilizzo di esercizio con sovraccarichi potrebbe trovare applicazione nel management del clbp, in 

virtù dei meccanismi d’azione appena descritti. 

Il low back pain muscoloscheletrico non specifico infatti, per la sua natura biopsicosociale e 

multidimensionale, sembrerebbe rispondere meglio all’utilizzo di terapie attive basate sull’esercizio 

rispetto al “no treatment”, usual care, placebo o ad altre terapie conservative (terapia manuale, 

elettroterapia, educazione, farmaci ed esercizi di rilassamento) (10). (18) . In particolar modo, 

l’assenza di forte correlazione tra dolore e danno, il coinvolgimento di fattori legati allo stile di vita 

e la progressiva perdita di condizionamento delle strutture muscolari in soggetti con low back pain, 

potrebbero giustificare l’utilizzo di forme di esercizio ad alta intensità (12). 

Una delle sfide sottolineate in letteratura risiede infatti nell’identificazione di fenotipi di low back 

pain, su base patoanatomica o definiti attraverso il ragionamento clinico, che potrebbe aprire la 

strada a nuovi approcci che impattino direttamente la causa del low back pain e la disabilità che ne 

deriva (2).  
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Esercizio con sovraccarichi e clbp 
Per allenamento con sovraccarichi o resistance training (RT) si intende quella grande categoria di 

allenamenti fisici anaerobici in cui i muscoli esercitano la propria attività contro un carico esterno. 

Poiché sono spesso utilizzati pesi, la pratica è anche detta weight training (19). Un’altra definizione 

accettata è quella di allenamento della forza, descritta dalle linee guida dell’American College of 

Sports Medicine: allenare la forza di uno o più muscoli o di un task motorio implica l’attuazione di 

uno o più esercizi contro una resistenza che aumenta nel tempo secondo determinati modelli di 

progressione (20)(21). In genere, la scelta dei sovraccarichi e i modelli di progressione vengono 

basati su parametri validati come la % del massimale (1RM, 5RM, 10RM ecc.), su scale di 

valutazione dello sforzo percepito (OMNI, RPE, BORG). 

Nella popolazione sana, gli adattamenti in seguito ad allenamento con sovraccarichi e la 

periodizzazione dei carichi attraverso cui ricercarli sono ben documentati in letteratura. È 

ampiamente accettato infatti che l’allenamento con sovraccarichi a una intensità superiore al 70% 

del 1RM sia la soglia sopra cui si verifica il miglioramento di parametri quali volumi muscolari, forza 

massimale e potenza muscolare (12,22). Questi adattamenti si riflettono sulla salute generale. È 

stato dimostrato come l’allenamento con i sovraccarichi determini miglioramenti di natura 

sistemica, metabolica e neurofisiologica (composizione ossea e discale, sensibilità insulinica, salute 

cardiovascolare, sensibilità dolorosa), del controllo motorio e delle attività funzionali (velocità di 

cammino) e delle funzioni cognitive (22), (23), (24). 

Al contrario, l’evidenza scientifica riguardo l’utilizzo di RT in rehab non è così estesa come nella 

popolazione sana. In una revisione del 2011, gli autori concludono che un programma di 

riabilitazione basato su RT permette di ottenere miglioramenti su outcome quali forza, dolore self 

reported, qualità di vita e kinesiofobia. Tuttavia, affermano che ad oggi non si conosce la posologia 

ideale di un programma di resistance training in termini di intensità, volume e tipo di contrazione  

(12).  

In un’altra revisione, Tataryn et al., concludono che esercizi con sovraccarichi per la catena 

posteriore si dimostrano superiori nel ridurre dolore e disabilità rispetto a general exercise e 

individuano un range di 12 – 16 settimane come l’orizzonte temporale ideale in cui massimizzare gli 

outcome. Tuttavia, anche in questa revisione emergono limiti relativi alla posologia ideale di 

parametri quali selezione degli esercizi, intensità e volume (25). 
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In un’altra revisione di revisioni, gli autori si sono posti l’obiettivo di sintetizzare gli effetti di vari tipi 

di esercizi su dolore e disabilità in pazienti con clbp. Nell’analizzare gli effetti del RT, gli autori 

affermano che si dimostra efficace nel migliorare gli outcome dolore e disabilità rispetto a 

interventi passivi o al “no treatment”. Tuttavia, non emerge una superiorità del RT rispetto ad altri 

tipi di interventi. Gli autori sottolineano inoltre il basso livello di evidenze dato dalla scarsa qualità 

degli studi presi in esame. Un ultimo aspetto che emerge dalla revisione riguarda un rinnovato 

interesse verso lo studio degli esercizi con sovraccarico nel clbp, in reazione a due decadi di studio 

sugli esercizi a basso carico (26).  

Tutte le revisioni sottolineano la necessità di ulteriori studi che indaghino una possibile 

correlazione positiva tra RT e riduzione di dolore e disabilità. 

La necessità di questa revisione nasce quindi dalle lacune appena descritte in letteratura, ma anche 

dalla crescente evidenza scientifica circa l’utilizzo dell’esercizio con sovraccarichi come forma di 

trattamento del low back pain, nonostante non esistano indicazioni chiare circa il tipo e la 

posologia di esercizio in relazione al low back pain come disturbo muscolo-scheletrico (25).  

Questa revisione si propone dunque di valutare efficacia e razionale di utilizzo dell’allenamento con 

sovraccarichi in pazienti con low back pain cronico in termini di miglioramento del dolore, disabilità 

e qualità della vita. 
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Materiali e metodi 
 

Linee guida 
Questa revisione sistematica è stata svolta secondo le linee guida dettate dal PRISMA statement. 

Criteri di eleggibilità 
Gli studi sono stati inclusi secondo i criteri di inclusione definiti a priori nel protocollo di revisione. 

Design dello studio, lingua e periodo di tempo  

Sono stati selezionati solo RCTs in lingua inglese o italiana e non sono state applicate restrizioni 

riguardo la data di pubblicazione. 

Sono state escluse revisioni sistematiche, narrative, case series/reports, studi osservazionali 

trasversali, trial clinici non randomizzati e controllati. 

Modello PICO  

Per agevolare la ricerca in letteratura nelle banche dati a disposizione, il quesito clinico è stato 

sviscerato nel modello PICO:  

Population (P) Intervention (I) Comparison (C) Outcome (O) 

Pazienti con chronic 

low back pain (>3 

mesi) 

Esercizi con 

sovraccarichi 

Qualsiasi intervento o 

non intervento 

Modifiche in 

termini di dolore, 

disabilità e qualità 

della vita 

 

Popolazione  

La popolazione degli studi inclusi comprende pazienti adulti (di età superiore a 18 anni) che 

soffrono di low back pain cronico (CLBP), definito come dolore alla colonna localizzato tra la piega 

glutea inferiore e il margine costale, persistente da più di 3 mesi (1). Non sono stati posti vincoli 

riguardanti il meccanismo di dolore prevalente.  

Sono stati esclusi tutti gli studi che utilizzano come popolazione di riferimento pazienti non adulti 

(età inferiore a 18 anni), donne in stato di gravidanza, adulti che presentano low back pain acuto o 

sub-acuto (durata inferiore ai 3 mesi) o pazienti per cui i sintomi di low back pain sono ascrivibili a 

condizioni specifiche e/o non di competenza fisioterapica (e.g. tumori, infezioni, stenosi, sindrome 

della cauda equina, artrite reumatoide o altre). 
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Intervento  

Sono stati inclusi tutti gli studi che utilizzano resistenza esterna in aggiunta al peso corporeo come 

intervento principale. Per resistenza esterna si intendono quelle modalità di esercizio che vanno a 

creare un sovraccarico alla colonna, all’arto superiore o inferiore. Esempi di esercizi, ma non 

limitati a questi possono essere esercizi come il deadlift, squat, back extension exercise, core 

exercise, military press.  

Non sono state applicate restrizioni rispetto all’adozione da parte degli studi di un programma 

specifico di progressione di carichi; non sono state inoltre applicate restrizioni all’associazione 

dell’intervento oggetto della revisione con altri interventi. 

Confronto  

È stato selezionato qualsiasi tipo di gruppo di confronto: nessun intervento, placebo, standard o 

usual care, terapie passive (terapia manuale, massoterapia, terapia farmacologica, terapie fisiche o 

altro), approcci educativi (pain neuroscience education, cognitive behavioural therapy, mindfulness 

o altro) e altri tipi di esercizi (e.g. pilates, esercizi per il controllo motorio, con resistenza elastica, 

aerobico, pliometrico o altri). 

Misure di outcome  

Sono stati inclusi tutti gli studi che valutano almeno uno degli outcome tra dolore, disabilità e 

qualità della vita, valutati attraverso scale di misura validate (patient-reported outcome measures, 

strumenti di misurazione oggettivi o di altra natura). 

Eventuali misure di outcome surrogate (ad esempio: variazioni della forza e/o endurance 

muscolare, mobilità, qualità del sonno, stress) sono state prese in considerazione solo se correlate 

ad interventi di interesse della revisione e discusse nel capitolo “discussione”.  
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Metodi di ricerca per l’inclusione degli studi 
 

Database utilizzati  

La ricerca è stata condotta parallelamente su tre diverse banche dati biomediche tra ottobre 2023 

e aprile 2024: PubMed, PEDro e Cochrane.  

Strategia di ricerca  

Una volta reso più schematico e sintetico il quesito di ricerca, sono state individuate per ciascuna 

item del modello PICO, le parole chiave. 

Population (P) Intervention (I) Comparison (C) Outcome (O) 

Chronic low back pain Resistance training 

Strength training 

/ Pain 

Disability 

Quality of life 

 

Composizione stringa di ricerca PubMed  

In riferimento alle parole chiave sopra descritte, sono stati individuati i termini mesh, suddivisi in 

base agli elementi del PICO: 

P Low back pain, back pain 

I Resistance training 

C / 

O Pain, disability evaluation, quality of life 

 

Al fine di rendere più sensibile la ricerca sono state attuate due strategie. Per ciascuno di questi 

termini mesh, sono stati analizzati e selezionati gli entry terms ad essi correlati. Sulla base di una 

ricerca manuale di background inerente al quesito di ricerca, sono stati poi analizzate e selezionate 

le keywords più frequenti e significative. Così facendo, è stata creata una stringa di ricerca per 

ciascun elemento del PICO, utilizzando gli operatori Booleani AND e OR. 
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P ((((((((((low back pain[MeSH Terms]) OR ("low back pain"[Title/Abstract])) OR ("chronic low 

back pain"[Title/Abstract])) OR ("low back ache"[Title/Abstract])) OR 

(lumbago[Title/Abstract])) OR (back pain[MeSH Terms])) OR ("back pain"[Title/Abstract])) 

OR ("back ache"[Title/Abstract])) 

78,215 risultati 

I (((((((((((((resistance training[MeSH Terms]) OR ("resistance training"[Title/Abstract])) OR 

("strength training"[Title/Abstract])) OR ("exercise program"[Title/Abstract])) OR 

(deadlift[Title/Abstract])) OR (powerlifting[Title/Abstract])) OR 

(weightlifting[Title/Abstract])) OR ("weight-bearing exercise"[Title/Abstract])) OR ("strength 

exercises"[Title/Abstract])) OR ("high-intensity interval training"[Title/Abstract])) OR ("back 

training"[Title/Abstract])) OR ("muscle strengthening"[Title/Abstract])) OR ("hip 

lift"[Title/Abstract]))) 

 

39,121 risultati 

C / 

O ((((((((((((pain [MeSH Terms]) OR (pain [Title/Abstract])) OR (disability evaluation [MeSH 

Terms])) OR ("disability evaluation"[Title/Abstract])) OR (disability[Title/Abstract]))) OR 

(quality of life[MeSH Terms])) OR ("quality of life"[Title/Abstract])) OR ("life 

quality"[Title/Abstract])) OR ("health related quality of life"[Title/Abstract])) OR 

(HRQOL[Title/Abstract])))) 

 

1,546,775 risultati 

 

Al termine della composizione della stringa, per massimizzare la sensibilità di ricerca incentrata 

sugli rct è stato lanciato il filtro “Cochrane RCT sensitivity maximizing filter for PubMED” fornito dal 

database InterTASC Search Filter.  
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Una volta composte le singole stringhe di ricerca per gli elementi del PICO, queste sono state unite 

tramite operatore booleano AND, ottenendo così la stringa di ricerca definitiva: 

PubMed 

((((((((((low back pain[MeSH Terms]) OR ("low back pain"[Title/Abstract])) OR ("chronic low back 

pain"[Title/Abstract])) OR ("low back ache"[Title/Abstract])) OR (lumbago[Title/Abstract])) OR 

(back pain[MeSH Terms])) OR ("back pain"[Title/Abstract])) OR ("back ache"[Title/Abstract])) 

AND (((((((((((((resistance training[MeSH Terms]) OR ("resistance training"[Title/Abstract])) OR 

("strength training"[Title/Abstract])) OR ("exercise program"[Title/Abstract])) OR 

(deadlift[Title/Abstract])) OR (powerlifting[Title/Abstract])) OR (weightlifting[Title/Abstract])) OR 

("weight-bearing exercise"[Title/Abstract])) OR ("strength exercises"[Title/Abstract])) OR ("high-

intensity interval training"[Title/Abstract])) OR ("back training"[Title/Abstract])) OR ("muscle 

strengthening"[Title/Abstract])) OR ("hip lift"[Title/Abstract]))) AND ((((((((((((pain[MeSH Terms]) 

OR (pain[Title/Abstract])) OR (disability evaluation[MeSH Terms])) OR ("disability 

evaluation"[Title/Abstract])) OR (disability[Title/Abstract]))) OR (quality of life[MeSH Terms])) OR 

("quality of life"[Title/Abstract])) OR ("life quality"[Title/Abstract])) OR ("health related quality of 

life"[Title/Abstract])) OR (HRQOL[Title/Abstract])))) AND (("randomized controlled 

trial"[Publication Type] OR "controlled clinical trial"[Publication Type] OR 

"randomized"[Title/Abstract] OR "placebo"[Title/Abstract] OR "drug therapy"[MeSH 

Subheading] OR ("randomly"[Title/Abstract] OR "trial"[Title/Abstract] OR 

"groups"[Title/Abstract])) NOT ("animals"[MeSH Terms] NOT "humans"[MeSH Terms])) 

510 risultati 

 

Composizione stringa di ricerca PEDro  

La strategia di ricerca effettuata nel database PEDro è stata la seguente: nella sezione “Abstract & 

Title” è stato inserito il termine “chronic low back pain”, nella sezione “therapy” è stato inserito il 

termine “strength training”, nella sezione “problem” è stato inserito il termine “pain”, nella sezione 

“body part” è stato inserito il termine “lumbar spine, sacro-iliac joint or pelvis”, nella sezione 

“method” è stato inserito il termine “clinical trial”. I diversi item sono stati associati, dalla ricerca 

avanzata del database, attraverso l’operatore booleano AND, ottenendo così la seguente stringa 

definitiva.   
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PEDro 

Chronic low back pain AND strength training AND pain AND lumbar spine, sacro-iliac joint or 

pelvis AND clinical trial 

472 risultati 

 

Non sono stati esplicitati ulteriori limiti in termini temporali, di titolo, di autore o fonti; gli studi 

inclusi saranno quelli pubblicati in lingua italiana o inglese. 

 

Composizione stringa di ricerca Cochrane  

La Ricerca su Cochrane Library è avvenuta in data 05/04/2024. La ricerca è avvenuta mediante la 

modalità “advanced research – search manager” e i criteri di inclusione rispetto ai limiti temporali, 

alla lingua e alla tipologia di studio sono gli stessi già esplicitati per gli altri database.  

Cochrane Library 

#1 MeSH descriptor: [Low Back Pain] explode all trees 6074 

#2 ("low back pain"):ti,ab,kw 13993 

#3 ("chronic low back pain"):ti,ab,kw 4996 

#4 ("low back ache"):ti,ab,kw 51 

#5 (lumbago):ti,ab,kw 294 

#6 MeSH descriptor: [Back Pain] explode all trees 7611 

#7 ("back pain"):ti,ab,kw 18316 

#8 ("back ache"):ti,ab,kw 85 

#9 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 18556 

#10 MeSH descriptor: [Resistance Training] explode all trees 5650 

#11 ("resistance training"):ti,ab,kw 13541 

#12 (deadlift):ti,ab,kw 187 

#13 ("strength training"):ti,ab,kw 4686 

#14 (back training):ti,ab,kw 4885 

#15 ("exercise program"):ti,ab,kw 13778 

#16 (powerlifting):ti,ab,kw 24 

#17 (weightlifting):ti,ab,kw 183 
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#18 ("weight-bearing exercise"):ti,ab,kw 190 

#19 ("strength exercises"):ti,ab,kw 563 

#20 ("high intensity interval training"):ti,ab,kw 3300 

#21 ("muscle strengthening"):ti,ab,kw 1575 

#22 ("hip lift"):ti,ab,kw 9 

#23 #9 AND (#10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR 

#20 OR #21 OR #22) 2559 

#24 MeSH descriptor: [Pain] explode all trees 71941 

#25 (pain):ti,ab,kw 246149 

#26 MeSH descriptor: [Disability Evaluation] explode all trees 4854 

#27 ("disability evaluation"):ti,ab,kw 4709 

#28 (disability):ti,ab,kw 46547 

#29 MeSH descriptor: [Quality of Life] explode all trees 43646 

#30 ("quality of life"):ti,ab,kw 158052 

#31 ("health related quality of life"):ti,ab,kw 23669 

#32 ("life quality"):ti,ab,kw 6101 

#33 (HRQOL):ti,ab,kw 7922 

#34 #23 AND (#24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33) in 

trials 2469 

2469 risultati 

 

Selezione degli studi 
La revisione è stata condotta da un solo revisore, il tesista, che ha esaminato ogni record e ogni 

report recuperato.  

Dapprima è stato effettuato lo screening di titoli e abstract per escludere gli studi non eleggibili. 

Per ogni articolo rilevante da titolo e abstract, è stato reperito il full text e analizzato per verificarne 

l’eleggibilità. I full text che non hanno rispettato i criteri di inclusione sono stati esclusi. 

I risultati delle ricerche nei diversi database sono stati uniti e confrontati tramite il database online 

Rayyan, che, mantenendo la suddivisione degli articoli per database, li ha catalogati per le 

caratteristiche specifiche di ognuno (articolo, anno, autore) ed ha poi individuato i paper doppi.  
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Gli articoli non sono stati scartati automaticamente, ma attraverso un processo di screening di 

titoli, abstract e autori da parte del revisore, sono stati eliminati quelli doppi e non in linea con i 

criteri di inclusione. 

 

Raccolta dei dati  

La raccolta dei dati è stata effettuata sempre da un solo revisore, il tesista, ed è avvenuta con le 

stesse caratteristiche dichiarate nel capitolo “selezione degli studi”. 

Rayyan è stato utilizzato come piattaforma di aiuto al revisore.  

 

Caratteristiche dei dati  

I domini e le relative misure di outcome presi in considerazione per l’analisi critica e il confronto tra 

i risultati sono quelli elencati nei criteri di inclusione, relativi alle misure di outcome e alla “O” del 

PICO: dolore (VAS e NPRS), disabilità e qualità della vita (RMDQ e ODI).   

Eventuali misure di outcome surrogate (ad esempio: variazioni della forza e/o endurance 

muscolare, mobilità, qualità del sonno, stress) sono state prese in considerazione solo se correlate 

ad interventi di interesse della revisione.  

Le caratteristiche degli studi esplicitate per il confronto critico sono: informazioni generali (autore, 

data di pubblicazione, paese in cui è stato svolto), popolazione di riferimento (dimensioni del 

campione, età, tipo, intensità e durata dei sintomi), intervento e confronto (modalità, contenuto, 

frequenza e durata dell’intervento), misure di outcome utilizzate (primarie e surrogate), eventuali 

follow up e le conclusioni del trial clinico. 

 

Valutazione del rischio di Bias 
Per la valutazione del rischio di Bias degli studi è stato utilizzato lo strumento “The Cochrane 

Collaboration’s Risk of Bias tool 2.0” (R.o.B.2) (27), nella sua versione del 2019. 

In questa scala di valutazione sono presenti 5 domini riguardanti potenziali bias: rischio di bias nel 

processo di randomizzazione, rischio di bias derivante dalla deviazione dagli interventi previsti 

(assegnazione dell’intervento), rischio di bias derivante dalla deviazione dagli interventi previsti 

(aderenza all’intervento), dati mancanti riguardo agli outcome, rischio di bias derivante dalla 
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valutazione degli outcome, rischio di bias nella selezione e nel report dei risultati. Oltre ai cinque 

domini esiste una sezione aggiuntiva che valuta il rischio di bias generale dell’articolo. 

L’interpretazione del rischio di bias per ogni dominio è guidata da domande preimpostate, a cui, 

dopo la lettura, è stata data una risposta. Le possibili risposte sono cinque: “sì”, “probabilmente sì”, 

“no”, “probabilmente no” e “nessuna informazione”. Più il numero di risposte è “sì” e 

“probabilmente sì”, più il rischio è minore. 

In base alle risposte, attraverso uno specifico algoritmo di riferimento, ad ogni dominio viene 

assegnato un livello di rischio di bias (high risk, low risk o some concerns) che a sua volta genera il 

rischio di bias complessivo di uno studio. 

La valutazione del rischio degli studi inclusi è stata effettuata da un solo revisore e non sono stati 

utilizzati strumenti automatici per la valutazione. L’analisi è avvenuta tramite la lettura integrale 

della sezione “materiali e metodi” presente negli articoli inclusi.  

Al fine di garantire una lettura immediata del profilo di rischio di ogni articolo, è stato presentato 

nella sezione dei risultati il processo tramite l’utilizzo di tabelle di contingenza: nelle righe è 

presente il nome dell’autore principale per l’identificazione dell’articolo, nelle colonne il dominio 

analizzato e all’incrocio tra i due il profilo di rischio (verde: basso, giallo: medio, rosso: alto). 
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Risultati 

Selezione degli studi 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Le ricerche nelle banche dati hanno raccolto un numero totale di 3451 articoli: 510 da PubMed, 

472 da PEDro, 2469 da Cochrane Library. I risultati delle ricerche per quanto riguarda PubMed e 

Cochrane Library sono stati immediatamente inseriti nell’interfaccia Rayyan. I risultati ottenuti 

tramite PEDro, sono stati analizzati direttamente per titolo sulla banca dati e sono stati selezionati 

gli articoli che soddisfavano i criteri di inclusione, arrivando a un totale di 49 articoli. Questi sono 

stati inseriti nell’interfaccia Rayyan, insieme ai precedenti risultati di PubMed e Cochrane Library, 

Articoli identificati mediante la 
ricerca nelle banche dati: 

Pubmed (n = 510) 
PEDro (n = 472) 
Cochrane (n = 2469) 

Articoli rimossi dopo 
l’individuazione dei duplicati 

(n = 585) 
 

Articoli sottoposti a screening 
(n = 2425) 

Articoli esclusi: 
(n = 2359) 

Articoli valutati per l’eleggibilità 
(n = 66) 

Articoli esclusi: 
Full text non reperibile (n = 
16) 
Non eleggibili per lingua (n = 
4) 
Intervento non coerente (n = 
24) 
Non eleggibili per tipo di 
studio (n = 1) 
 

Articoli inclusi nella revisione 
(n = 21) 
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ottenendo un numero totale di 3010 articoli. Attraverso l’interfaccia Rayyan è stato effettuato lo 

screening automatico per i paper doppi, trovandone 585. 

I restanti 2425 articoli sono stati analizzati tramite lettura di titolo e abstract, di questi ne sono stati 

eliminati 2359 perché non in linea con i criteri di eleggibilità. Un numero di 66 articoli è stato 

selezionato per la lettura del full text. Di questi, 16 sono stati esclusi per la non reperibilità del full 

text, 4 sono stati esclusi perché redatti in lingue diverse da italiano o inglese, 11 sono stati esclusi 

perché l’intervento non prevedeva l’utilizzo di sovraccarichi, 12 perché l’intervento prevedeva 

l’utilizzo di macchinari isocinetici, 1 escluso perché il protocollo di lavoro di rinforzo non era chiaro 

se avvenisse tramite sovraccarichi o meno, 1 è stato escluso perché era uno studio prospettico 

comparativo. 

Al termine del processo di screening, 21 paper sono stati inclusi nella presente revisione e 

sottoposti alla valutazione metodologica. 

 

Caratteristiche degli studi 
Le caratteristiche degli studi sono sintetizzate nella tabella 1 e nella tabella 2.  Sono state 

esplicitate le caratteristiche degli studi inclusi nella revisione: autori, anno di pubblicazione e paese 

di provenienza, popolazione di riferimento, criteri di classificazione della popolazione, intervento e 

confronto all’interno dello studio. Sono state descritte inoltre le caratteristiche dell’intervento e dei 

confronti e le misure di outcome utilizzate nello studio. Nella tabella 2 viene indicato quando è 

stato eseguito il follow up, l’aderenza agli interventi e la percentuale di drop out. 

 

Tipo di studio  

Tutti gli studi inclusi sono trial randomizzati controllati. Due studi (28,29) sono analisi secondarie 

del trial di Aasa B., Berglund L. et al. Lo studio di Michaelson P., Holmberg D. et al. (30) è un follow 

up a 24 mesi del trial di Aasa B., Berglund L. et al. 

 

Popolazione  

Il totale dei pazienti coinvolti negli RCT è 1259.  

Le dimensioni campionarie variano da un minimo di 19 a un massimo di 240 soggetti.  

L’età media è 42,38 anni. 
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Lo studio con la popolazione più giovane è quello di Atalay E., Akova B. et al. (31), con età media di 

24,85 anni. Lo studio con la popolazione più anziana è quello di Vincent H.K., George S.Z. et al. 

(32), con età media di 72,5 anni. 

Quasi tutti gli studi coinvolgono una popolazione con entrambi i sessi, ad eccezione dello studio di 

Cortell-Tormo JM., Sanchez PT. et al. (33), che coinvolge soggetti di sesso femminile, e degli studi di 

Atalay E., Akova B. et al., Helmhout P. H., Harts C. C. et al., Harts C. C., Helmhout P. et. al., Jackson 

JK., Shepherd TR., et al. E Helmhout P., Harts C. C. et al. (31,34–37), che coinvolgono soggetti di 

sesso maschile. Nello studio di Danneels L. A., Vanderstraeten G. G. et al. (38) non viene specificato 

il sesso dei soggetti esaminati. 

Alcuni studi prendono in esame una popolazione specifica. Vincent H.K., George S.Z. et al. (32) 

prendono in considerazione adulti obesi. Kell RT., Risi AD., et al. e Limke J. C., Rainville J. et al. 

(39,40), prendono in considerazione adulti sedentari. I due studi di Helmhout P. H., Harts C. C. et al. 

(34,36) prendono in considerazione adulti militari e civili impiegati nella Royal Netherlands Army 

(RNA). Lo studio di Cai C., Yang Y., et al. (41) prende in considerazione runner amatoriali. Lo studio 

di Jackson JK., Shepherd TR., et al. (37) prende in considerazioni giocatori amatoriali di hockey, 

divisi per gruppi di età (middle age e older age). 

La maggior parte degli studi, prevedeva dei criteri di inclusione focalizzati sulla localizzazione, 

sull’origine non specifica del dolore e la durata dei sintomi da almeno tre mesi. In tutti gli studi 

venivano esclusi i pazienti con una causa dei sintomi ascrivibile a una patologia specifica. 

 

Interventi e confronti  

L’allenamento con sovraccarichi è un termine generico, che può indicare l’esecuzione di un 

esercizio contro una resistenza esterna di qualsiasi genere, volto ad aumentare la forza di un 

determinato gruppo muscolare o movimento. Per questo i programmi terapeutici presi in esame 

differiscono molto come posologia, intensità, volumi, tipo di esercizi, resistenza esterna. 

La durata totale dei programmi terapeutici negli studi varia da un minimo di 4 settimane a un 

massimo di 24 settimane. La moda della durata totale degli interventi è di 12 e 8 settimane. Per 

quanto riguarda la frequenza settimanale degli interventi, si va da un minimo di 1 seduta a 

settimana ad un massimo di 4 sedute a settimana. Per la maggior parte degli studi, la frequenza più 

ricorrente è di 2 o 3 sedute a settimana. La durata delle sedute, dove indicata, varia da un minimo 

di 20 minuti ad un massimo di 1 ora e 30 minuti.  



22 
 

Il tipo di esercizi proposti è molto eterogeneo. Per quanto riguarda i distretti allenati, varia 

dall’allenamento specifico della colonna, al core training, ad esercizi per gli arti superiori e inferiori. 

I movimenti presi in esame variano da esercizi multiarticolari (deadlift, squat) o monoarticolari 

(estensioni lombari), eseguiti con pesi liberi (bilancieri, manubri o kettlebell ecc.) o macchinari (leg 

press, chest press, cable row ecc.).  

In nove studi (32,35,37–39,41–44), i gruppi di intervento sono più di uno.  

Lo studio di Vincent H.K., George S.Z. et al. (32), prevede due gruppi di intervento, in cui uno 

esegue un protocollo total body con macchinari e pesi liberi e l’altro esegue solo estensioni 

lombari con sovraccarico.  

Nello studio di Oliveira Barros dos Santos A., Brandao Pinto de Castro J. et al. (44), un gruppo di 

intervento esegue un protocollo di resistance training eseguito con macchinari e pesi liberi per 

upper e lower body, mentre l’altro esegue lo stesso protocollo di resistance training associando un 

programma di core training.  

Nello studio di Kell RT., Risi AD., et al. (39) ai tre gruppi di intervento viene assegnato lo stesso 

protocollo di resistance training (total body con pesi liberi e macchinari) che differisce unicamente 

per la frequenza di allenamento settimanale (2, 3, 4 giorni a settimana rispettivamente).  

Nello studio di Danneels L. A., Vanderstraeten G. G. et al. (38), i due gruppi di intervento eseguono 

oltre al protocollo di stabilizzazione (gruppo di controllo), un programma di dynamic e dynamic – 

static resistance training. 

Nello studio di Kell RT. e Asmundson GJ (43), ad un gruppo viene assegnato un protocollo di 

resistance training (basato su esercizi con macchinari o pesi liberi per upper, lower body, addome 

ed erettori) e all’altro gruppo viene assegnato un protocollo di training aerobico.  

Nello studio di Cai C., Yang Y., et al. (41), al primo gruppo di intervento viene proposto un 

protocollo basato sul rinforzo degli arti inferiori tramite macchinari, al secondo gruppo esercizi per 

la colonna in quadrupedia con sovraccarico.  

Nello studio di Bruce-Low S., Smith D., et al. (42), i due gruppi eseguono lo stesso protocollo di 

estensione lombare con sovraccarico, uno per una seduta a settimana, l’altro per due sedute a 

settimana.  

Nello studio di Jackson JK., Shepherd TR., et al. (37), i due gruppi eseguono lo stesso protocollo di 

esercizi con sovraccarico per upper, lower body e core, ma vengono divisi in base all’età (middle 

age e older age). 
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Nello studio di Harts C. C., Helmhout P. et. al. (35) entrambi i gruppi eseguono un protocollo di 

resistance training alla Lower Back machine; uno ad alta intensità, l’altro ad intensità inferiori. 

In sette studi (32,37,39,40,43–45), il protocollo utilizzato da uno dei gruppo di intervento prevede 

una combinazione di esercizi eseguiti con pesi liberi e macchinari, volto al rinforzo degli arti 

superiori, inferiori, addome ed erettori della colonna. In due studi (32,42), uno dei gruppi di 

intervento esegue delle estensioni lombari isolate con sovraccarico. 

In quattro studi (31,33,46,47), vengono utilizzati solamente pesi liberi.  

Nello studio di Cortell-Tormo JM., Sanchez PT. et al. (33), il gruppo di intervento esegue esercizi di 

controllo motorio, esercizi di rinforzo a corpo libero, esercizi con sovraccarico come single leg 

deadlift.  

Nello studio di Aasa B., Berglund L. et al. (46), al gruppo di controllo viene proposto un protocollo 

di rinforzo basato unicamente sull’esecuzione del deadlift, con progressione di carichi o di volume. 

Nello studio di Atalay E., Akova B. et al. (31), il gruppo di intervento agli esercizi convenzionali per 

la colonna lombare associa esercizi di stretching e sovraccarico per la cervicale, spalle e upper 

back. 

Nello studio di Jay K., Frisch D. et al. (47), il gruppo di intervento esegue un protocollo di esercizi 

con il kettlebell (deadlift, swing) in modalità interval training.  

In tre studi (34–36), il training con sovraccarico viene eseguito attraverso la Lower Back Machine, 

un macchinario specifico per il rinforzo isolato degli estensori della colonna lombare. 

Nello studio di Verbrugghe J., Hansen D. et. al. (48), al gruppo di intervento viene proposto un 

protocollo di training ad alta intensità composto da interval training aerobico al cicloergometro, 

resistance training per upper e lower body, core training. 

Nella maggior parte degli studi, il parametro intensità veniva stabilito e calcolato in termini 

percentuali rispetto al valore del 1RM. Il range di carichi utilizzato negli studi va da un minimo di 

50%1RM ad un massimo di 83%1RM. Lo studio di Atalay E., Akova B. et al. (31) prende in 

considerazione la scala OMNI dello sforzo percepito, fissando come valore della baseline OMNI 8 e 

progredendo su quello. Lo studio di Cai C., Yang Y., et al. (41) calcola il carico utilizzato sulla base 

del 10RM. Due studi (35,42), utilizzano come parametri di intensità la MVIC (maximal voluntary 

isometric contraction). Infine, altri due studi (46,47) calcolano l’intensità partendo direttamente da 

un carico settato in kg sul bilanciere o come peso del kettlebell. 

In termini di volumi di lavoro (dati da serie x ripetizioni) nella maggior parte degli studi si utilizzano 

più di 10 ripetizioni allenanti. In due studi (37,39) viene riportato l’ammontare settimanale di 
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ripetizioni. Nello studio di Verbrugghe J., Hansen D. et. al. (48), il volume viene stabilito in termini 

di secondi di lavoro consecutivi nell’interval training. Per quanto riguarda le serie, la maggior parte 

degli studi, utilizza protocolli basati su 3 serie. Alcuni studi utilizzano invece protocolli basati su una 

sola serie per il numero target di ripetizioni. Nello studio di Limke J. C., Rainville J. et al. (40), viene 

confrontato lo stesso protocollo di ripetizioni eseguito per 1 serie nel gruppo di intervento e per 2 

serie nel gruppo di controllo.  

Il modello di progressione più adottato negli studi è legato ad un aumento dei carichi secondo 

varie modalità. Alcuni studi prevedono un aumento settimanale dei carichi in termini percentuali 

del 1RM. Lo studio di Aasa B., Berglund L. et al. (46) prevede l’aumento dei carichi o del volume 

secondo un modello lineare. Lo studio di Oliveira Barros dos Santos A., Brandao Pinto de Castro J. 

et al. (44) prevede l’aumento dei carichi e la riduzione conseguente delle ripetizioni. Sei studi (34–

36,38,42,48)prevedono l’aumento dei carichi quando veniva superato il numero target di 

ripetizioni stabilite in una o due sessioni consecutive. Nello studio di Jay K., Frisch D. et al. (47), il 

carico veniva aumentato quando veniva completato l’interval training più difficile (swing con 

kettlebell a una mano). Nello studio di Atalay E., Akova B. et al. (31), la progressione veniva 

impostata sul valore 8 della scala OMNI. Nello studio di Kell RT. e Asmundson GJ. (43), la 

progressione non è lineare ma di tipo ondulatorio, e i carichi non vengono aumentati di settimana 

in settimana. 

Lo studio di Cortell-Tormo JM., Sanchez PT. et al. (33) non riporta indicazioni riguardo a intensità, 

volumi e progressione utilizzati. 

I gruppi di confronto sono molto eterogenei: in dieci studi (31–34,37,39,42–44,47), ai gruppi di 

controllo non vengono assegnati protocolli di esercizio, ma vengono sottoposti a brevi programmi 

di educazione o gli vengono date indicazioni di continuare con le normali attività fisiche o di 

sottoporsi a trattamenti di fisioterapia convenzionale per il clbp. In quattro studi (38,41,45,46) 

vengono proposti esercizi di controllo motorio a basso carico o esercizi di stabilizzazione. Nello 

studio di Tagliaferri S., Miller C. T. et al. (45), gli esercizi di controllo motorio vengono abbinati alla 

terapia manuale. In quattro studi (35,36,40,48) ai gruppi di confronto, vengono proposti gli stessi 

protocolli, che variano solamente in termini di intensità. Nello studio di Limke J. C., Rainville J. et al. 

(40), al gruppo di confronto viene proposto lo stesso protocollo del gruppo di intervento che però 

esegue in due set invece che una. In due studi (35,36), viene proposto lo stesso protocollo di 

training isolato degli estensori lombari alla Lower Back Machine, ad intensità tali da non stimolare 

guadagni di forza. Nello studio di Verbrugghe J., Hansen D. et. al. (48), viene proposto al gruppo di 
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confronto lo stesso protocollo di training aerobico al cicloergometro, resistance training e core 

training, ma ad intensità inferiori. 

L’aderenza al programma di intervento e al confronto è stata riportata in 7 studi 

(33,35,36,39,41,46,47) : sei studi riportano un’aderenza superiore al 70%. Solo il trial di Cai C., Yang 

Y., et al. (41) riporta un’aderenza inferiore al 40%.  

Tutti gli studi, ad eccezione dello studio di Danneels L. A., Vanderstraeten G. G. et al. (38), hanno 

riportato il numero di drop out durante il trial e ai follow up. Otto studi (28,29,31,37,39,42,43,48) 

riportano il tasso di drop out globale, tutti gli altri dividono fra interventi e confronti. Per quanto 

riguarda gli interventi, sedici studi (28,29,31,33,34,36,37,39–47) riportano un tasso di drop out 

inferiore o uguale al 20%. Tre studi (30,35,48) riportano un tasso di drop out superiore al 20%. Lo 

studio di Vincent H.K., George S.Z. et al. (32) riporta valori di drop out differenti per i due gruppi di 

intervento: 22% per il gruppo che esegue esercizi di resistance training total body, 10% per il 

gruppo che esegue estensioni lombari contro resistenza.  

 

Misure di outcome e follow up  

Diciassette studi (30–33,35–37,39–48) hanno incluso il dolore tra le misure di outcome: dodici 

(30,31,33,37,39,40,42–47)hanno utilizzato la VAS come scala di valutazione, tre studi (32,41,48) 

hanno utilizzato la scala NPRS. Due studi (35,36) hanno valutato il dolore attraverso l’espressione di 

un miglioramento percentuale dei sintomi.  

Diciassette studi (30–37,39–46,48) hanno incluso la disabilità come misura di outcome: undici studi 

(31–33,36,37,39,40,42,43,45,48) hanno utilizzato la ODI come scala di valutazione (due nella sua 

versione modificata), cinque studi (30,32,34,35,44) hanno utilizzato la RMDQ, quattro studi 

(34,41,46,48) hanno utilizzato la PSFS. Otto studi (30,33,35–37,39,43,45) hanno incluso la qualità 

della vita come misura di outcome, valutata da tutti attraverso la SF – 36. Cinque studi (32,34–

36,45) hanno incluso la kinesiofobia come misura di outcome: tutti hanno adottato la TSK come 

scala di valutazione. Lo studio di Vincent H.K., George S.Z. et al. (32), che si focalizza molto su 

questo aspetto, ha aggiunto la FABQ e la PCS come ulteriori scale di valutazione. 

Lo studio di Oliveira Barros dos Santos A., Brandao Pinto de Castro J. et al. (44) ha inserito anche lo 

stress percepito tra le misure di outcome, valutandolo attraverso la PSS. 

Tra le misure di outcome secondarie, quattro studi (33,39,43,44) hanno indagato le misure 

antropometriche (bmi, % body fat, circonferenza della vita). Sedici studi (31,33–37,39–48) hanno 

incluso la forza muscolare tra le misure di outcome, misurata in varie forme. Quattro studi 
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(37,39,43,45) hanno misurato la forza massimale (1RM e max rep al 70%1RM, 5RM, 10RM) su 

esercizi come bench press, lat pull down e leg press. Cinque studi (33,43–46) hanno valutato 

l’endurance degli addominali e degli estensori della colonna attraverso test di endurance come il 

curl – up e il Biering – Sorensen Test e altri tipi di test. Sette studi (31,34–36,42,47,48) hanno 

indagato la forza isometrica massimale della colonna lombare. Tre studi (31,47,48) hanno utilizzato 

un dinamometro, quattro studi (34–36,42) hanno utilizzato un macchinario isotonico per eseguire 

il test (Lower Back Machine, lumbar extension machine). Lo studio di Atalay E., Akova B. et al. (31) 

ha valutato anche la forza di cervicale, spalle e upper back al dinamometro. Due studi (41,43) 

hanno valutato la forza degli arti inferiori attraverso l’uso di contrazioni isometriche massimali al 

dinamometro.  

Tre studi (29,38,45) hanno incluso la CSA e i volumi dei muscoli allenati tra le misure di outcome. 

Lo studio di Berglund L., Aasa B. et al. (29) ha valutato lo spessore del multifido lombare attraverso 

l’ecografia. Lo studio di Danneels L. A., Vanderstraeten G. G. et al. (38) valuta la CSA del multifido 

attraverso la tomografia computerizzata. Lo studio di Tagliaferri S., Miller C. T. et al. (45) misura il 

volume di muscoli paraspinali (multifido, psoas, quadrato dei lombi ed erector spinae) attraverso la 

risonanza magnetica. Lo studio di Cai C., Yang Y., et al. (41) ha incluso la valutazione dell’attivazione 

degli stabilizzatori lombari attraverso ecografia ed elettromiografia. Due studi (42,43) hanno 

incluso mobilità e flessibilità come misure di outcome, valutate attraverso strumenti come il 

flexometer, Schober test e goniometro digitale. Quattro studi (43,45,47,48) hanno incluso la 

misurazione della fitness cardio – respiratoria. Tre studi (43,47,48) la misurano attraverso il VO2 

max al cicloergometro, lo studio di Tagliaferri S., Miller C. T. et al. (45) attraverso un test al 

treadmill.  

Lo studio di Berglund L, Aasa B. et al. (28), valuta, attraverso una radiografia sul piano laterale i 

cambiamenti dell’allineamento lombo pelvico, in termini di lordosi lombare e angolo sacrale, in 

seguito alla somministrazione del programma di esercizi.  

Lo studio di Oliveira Barros dos Santos A., Brandao Pinto de Castro J. et al. (44), include la 

misurazione dei livelli ematici di creatinkinasi e cortisolo.  

Lo studio di Cai C., Yang Y., et al. (41) include inoltre la valutazione cinematica di corsa tra le misure 

di outcome, effettuata tramite analisi strumentale. 

Tutti gli studi hanno incluso dei follow up a breve termine (< 6 mesi). Sei studi (34–36,41,45,48) 

hanno incluso follow up a medio termine (> o = 6 mesi, < 12 mesi). Tre studi (30,34,46) hanno 

incluso follow up a lungo termine (> o = 12 mesi). 
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Rischio di bias degli studi 
Le stime del rischio di bias per i vari parametri sono riassunte nella tabella 3, mentre la valutazione 

dettagliata per ogni singolo studio si trova in appendice. Il rischio di bias è stato valutato attraverso 

“The Cochrance Collaboration’s Risk of Bias tool 2.0” (R.o.B.2) e si è scelto di valutare l’effetto di 

“assignment to intervention” dei gruppi di intervento. Solo lo studio di Helmhout P. H., Harts C. C. 

et al., 2004, è stato valutato a basso rischio di bias. Nove studi (28–30,34,38,41,45–47) sono stati 

valutati a medio rischio di bias. Undici studi (31–33,35,37,39,40,42–44,48) sono stati valutati ad 

alto rischio di bias. Il parametro risultato con più frequenza ad alto rischio di bias è stato il “Risk of 

bias in measurement of the outcome”. Il parametro risultato con più frequenza con valutazione 

“some concerns” è stato il “Risk of bias in selection of the reported result”. Il parametro risultato 

con più frequenza a basso rischio di bias è stato “Risk of bias arising from the randomization 

process”.
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Tabella 1 

Autori, anno di 

pubblicazione 

e paese di 

provenienza. 

Popolazione Criteri di 

classificazione 

Intervento e 

confronto 

Caratteristiche dell’intervento e confronti  Scale di valutazione e 

misure di outcome 

utilizzate. 

Aasa B., 

Berglund L. et 

al. 2015. Svezia 

Adulti maschi e 

femmine con clbp 

(n. 70, m= 31 f= 

39), 25 – 60 aa. 

Esame obiettivo 

condotto da un 

fisioterapista 

per certificare 

natura 

nocicettiva del 

clbp.  

Esercizi di controllo 

motorio a basso 

carico (LMC) e 

educazione VS 

Esercizi ad alto 

carico (HLL) e 

educazione 

12 sedute in 8 settimane per LMC e HLL.  

LMC: n. 35, età 42, f= 20. 20 min di esercizi di 

mantenimento della neutralità della colonna in 

diverse posizioni (supina, quadrupedia, seduta, 

eretta) e movimenti provocativi e funzionali + home 

exercises 10 rep x 2/3 volte al giorno. HLL: n. 35, età 

42, f= 19. 60 min di deadlift con bilanciere, 2 volte a 

settimana x 4 settimane, poi 1 volta a settimana x 4 

settimane, impostando progressione di volume o 

carichi (partendo da 3/5 set x 10 rep a 10 – 20kg). 

Outcome primari: PSFS, 

VAS. Outcome secondari: 

questionari e batteria di 

test di performance fisica 

(lift strength test, prone 

bridge, side bridge, Biering 

– Sorensen test, batteria di 

test di controllo motorio.  

Atalay E., 

Akova B. et al. 

2017. Turchia. 

Adulti maschi 

sedentari con clbp 

(n. 20) 

Valutazione 

medica.  

Esercizi 

convenzionali per 

colonna lombare 

(CE) VS CE + 

esercizi di 

stretching e 

rinforzo isotonico 

per cervicale, 

3 sedute a settimana x 6 settimane di trattamento in 

entrambi i gruppi. 

CE: n. 10, età 25. stretching lombare, esercizi di 

mobilizzazione e stabilizzazione e esercizi di rinforzo 

concentrico e isometrico di colonna lombare e 

addome (2 rep da 20 sec. x stretching, 2 serie da 6 – 

12 rep x esercizi core). SE: n.10, età 24,7. Come CE + 

Disabilità e dolore: MODQ 

e VAS. 

Forza isocinetica e 

isometrica di cervicale, 

lombare e spalle: 

dinamometro. 
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spalle e upper back 

(SE) 

esercizi di rinforzo di cervicale, spalle e upper back 

(OMNI 8). Progressione basata sulla OMNI. 

Berglund L, 

Aasa B. et al., 

2017. Svezia. 

Adulti con clbp (n. 

66) 

Clbp da almeno 

tre mesi. 

Esercizi di controllo 

motorio a basso 

carico (LMC) e 

educazione VS 

Esercizi ad alto 

carico (HLL) e 

educazione 

12 sedute in 8 settimane per LMC e HLL.  

LMC: n. 35, età 42, f= 20. 20 min di esercizi di 

mantenimento della neutralità della colonna in 

diverse posizioni (supina, quadrupedia, seduta, 

eretta) e movimenti provocativi e funzionali + home 

exercises 10 rep x 2/3 volte al giorno. HLL: n. 35, età 

42, f= 19. 60 min di deadlift con bilanciere, 2 volte a 

settimana x 4 settimane, poi 1 volta a settimana x 4 

settimane, impostando progressione di volume o 

carichi (partendo da 3/5 set x 10 rep a 10 – 20kg). 

Allineamento lombo – 

pelvico: rx sul piano 

laterale per valutare la 

lordosi lombare e l’angolo 

sacrale 

Berglund L., 

Aasa B. et al., 

2016. Svezia. 

Adulti maschi e 

femmine con clbp 

(n. 70, m= 31 f= 

39), 25 – 60 aa. 

Esame obiettivo 

condotto da un 

fisioterapista 

per certificare 

natura 

nocicettiva del 

clbp. 

Esercizi di controllo 

motorio a basso 

carico (LMC) e 

educazione VS 

Esercizi ad alto 

carico (HLL) e 

educazione 

12 sedute in 8 settimane per LMC e HLL.  

LMC: n. 35, età 42, f= 20. 20 min di esercizi di 

mantenimento della neutralità della colonna in 

diverse posizioni (supina, quadrupedia, seduta, 

eretta) e movimenti provocativi e funzionali + home 

exercises 10 rep x 2/3 volte al giorno. HLL: n. 35, età 

42, f= 19. 60 min di deadlift con bilanciere, 2 volte a 

settimana x 4 settimane, poi 1 volta a settimana x 4 

settimane, impostando progressione di volume o 

carichi (partendo da 3/5 set x 10 rep a 10 – 20kg). 

Spessore del multifido 

lombare (LM): ecografia 
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Bruce-Low S., 

Smith D., et al. 

2012. Regno  

Unito 

Adulti con clbp (n. 

72, m= 42 f= 30), 

età media 45,5 aa.  

Clbp da più di 6 

mesi.  

Esercizi di 

estensione 

lombare 1 volta a 

settimana (1 x 

week) VS esercizi di 

estensione 

lombare 2 volte a 

settimana (2 x 

week) VS no 

training (control) 

1 x week: n. 31. 1 seduta a settimana x 12 settimane. 

Estensioni lombari 8 – 12 rep x 80% forza massimale 

isometrica. 2 x week: n. 20. stesso protocollo ma 2 

volte a settimana a 80% e 50% forza isometrica 

massimale. Incremento del 5% durante le settimane 

se superate 12 rep. 

Control: n. 21. Normali trattamenti per clbp, senza 

eseguire estensioni lombari. 

Dolore: VAS. Forza 

massimale isometrica 

lombare: lumbar extension 

machine MedX. Mobilità: 

Schober test e goniometro 

digitale. 

Disabilità: ODI.   

Cai C., Yang Y., 

et al. 2017. 

Singapore 

Runner amatoriali 

con clbp (n. 84, m= 

42 f= 42) età 

media 27,3 aa. 

Clbp da più di 3 

mesi. 

Esercizi per arto 

inferiore (LL) VS 

Esercizi 

convenzionali di 

estensione 

lombare (LE) VS 

esercizi di 

stabilizzazione 

lombare (LS) 

2 sedute a settimana x 8 settimane. 45 min (15 

riscaldamento, 30 esercizi), tutti continuavano attività 

di corsa. LL: n. 28, età 28,9. Esercizi con sovraccarico 

attraverso macchinari per estensori ginocchio ed 

estensori e abduttori anca 3x10 ripetizioni a 10rm + 

esercizi a casa (single leg squat e wall sit con leggero 

sovraccarico da settimana 5). 

LE: n.28, età 26,1. Esercizi in quadrupedia con 

sovraccarico progressivo 3 x 10 ripetizioni + prone 

back extension. 

LS: n. 28, età 26,9. Esercizi di attivazione del TrA. 

Dolore: NPRS. Capacità di 

corsa: PSFS. Forza dell’arto 

inferiore: estensione 

ginocchio, estensione e 

abduzione anca al 

dinamometro isocinetico. 

Funzionalità della colonna: 

attivazione stabilizzatori 

lombari (ecografia) e 

faticabilità estensori 

lombari (EMG di 

superficie). Cinematica di 
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corsa: Analisi strumentale 

con OptoGait system. 

Cortell-Tormo 

JM., Sanchez 

PT. et al. 2017. 

Spagna. 

Donne con clbp (n. 

19). 20 – 55 aa.  

Low back pain 

presente da più 

di 3 mesi. 

3 Functional 

Resistance Exercise 

group (EG) VS 

Control Group (CG) 

EG: n. 11, età 35,6. 2 volte a settimana x 12 settimane 

(45/60 min) divisi in 3 fasi (controllo motorio, esercizi 

di rinforzo a corpo libero, esercizi con sovraccarico 

come single leg deadlift). 

CG: n. 8, età 35,6. 

Normali attività senza iniziare programma di esercizi. 

Dolore: VAS. Disabilità: 

ODI. Qualità della vita: SF – 

36 Caratteristiche fisiche: 

BMI, WHR. Physical 

fitness : blind flamingo 

test, static back endurance 

test, side bridge test, curl – 

up test, 60-s squat test.  

Danneels L. A., 

Vanderstraeten 

G. G. et al., 

2001. Belgio. 

Adulti con clbp 

(n.59) 

Low back pain 

presente da più 

di 3 mesi, 

diagnosticato 

dopo screening 

medico. 

Stabilisation 

training (gruppo 1) 

VS stabilisation 

training + dynamic 

resistance training 

(gruppo 2) VS 

stabilisation 

training + dynamic 

– static resistance 

training (gruppo 3) 

3 sedute a settimana x 10 settimane. Ogni seduta 

iniziava con 10 minuti di applicazione di calore 

seguita da esercizi e massaggi della regione lombare. 

Gruppo 1: n. 19, età 43. Adl in varie starting position 

(secondo progressione descritta da O’Sullivan) con 

finalità di migliorare stabilità dinamica della colonna. 

Ai pz veniva chiesto di mantenere lordosi fisiologica 

durante esercizio. Carico stimato 30% del massimale 

della muscolatura del tronco. 

Gruppo 2: n. 20, età 44. Come gruppo 1 + 3 set x 70% 

1rm x 15/18 ripetizioni di leg extension in 

quadrupedia, estensioni del tronco prono con busto 

oltre il lettino, leg extension da prono con gambe 

Cross – sectional area 

(CSA) del multifido: 

Tomografia 

computerizzata.   
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oltre il lettino. Peso aumentato o diminuito se pz 

faceva > 18 o < 15 rep. 

Gruppo 3: n. 20, età 43. Come 2 + 5 sec. Tenuta 

isometrica tra fase concentrica ed eccentrica. 

Harts C. C., 

Helmhout P. et. 

al., 2008. 

Olanda. 

Adulti maschi 

impiegati della 

Royal Netherlands 

Army (RNA) con 

clbp (n. 65) 

Clbp da più di 3 

mesi. 

Esercizi di rinforzo 

ad alta intensità 

estensori lombari 

(HIT) VS esercizi di 

rinforzo a bassa 

intensità estensori 

lombari (LIT) VS no 

training e waiting 

list (WLC) 

5 minuti di warm up a cicloergometro. HIT: n. 23, età 

44, sedentari 19, attivi 4. 10 sedute x 8 settimane (2 

volte a settimana le prime 2 settimane, poi 1 sola 

seduta a settimana) di esercizi contro resistenza 

progressiva (da 50% forza isometrica massimale x 

15/20 rep) per estensori lombari alla lower back 

machine. Aumento o riduzione di 2,5kg se rep target 

superate o no. LIT: n. 21, età 42, sedentari 18, attivi 3. 

Esercizi contro resistenza a bassa intensità (20% forza 

isometrica massimale x 15/20 rep) non progressiva. 

WLC: n. 21, età 41, sedentari 19, attivi 2. Nessun 

intervento per 8 settimane. 

Dolore: % soggettiva di 

miglioramento. Disabilità: 

RMDQ. 

Qualità della vita: SF – 36. 

Kinesiofobia: TSK. Forza: 

forza isometrica in 

estensione del tronco alla 

lower back machine. 

Helmhout P. 

H., Harts C. C. 

et al., 2004. 

Olanda. 

Adulti maschi 

militari e civili 

della Royal 

Netherlands Army, 

con clbp (n.81) 

Clbp presente 

da più di 3 mesi. 

High – intensity 

training (HIT) degli 

estensori lombari 

VS low – intensity 

training (LIT) 

HIT: n. 41, età 21 – 55, militari 36, civili 5. 10 sedute 

in 12 settimane (2 a settimana nelle prime 2 

settimane, 1 a settimana dalla 3 alla 12) di 

allenamento e 4 test di forza isometrica (settimana 1, 

4, 8 e 12 di esercizio contro resistenza progressiva 

effettuato con macchinario per isolare estensori 

lombari (Lower Back ROM, Technogym). Intensità e 

Dolore: % di 

miglioramento. Disabilità: 

RDQ, MODI. Qualità della 

vita: SF – 36. 

Outcome secondari: forza 

isometrica degli estensori 
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volume: Inizialmente carico del 35% MVIC. Poi 50% 

1RM x 15 / 20 rep prime due settimane, 70% 1RM x 

10 / 15 rep dalla terza settimana. Carico aumentato o 

diminuito di 2,5 kg se si superava o non si 

raggiungeva rep target.  

LIT: n. 40, età 22 – 55, militari 36, civili 4. Protocollo di 

resistenza non progressiva a bassa intensità allo 

stesso macchinario, per non stimolare guadagni di 

forza. Intensità e volume: intensità non superiore a 

20% MVIC. 15 rep (prime due settimane) o 20 rep 

(dalla terza settimana) alla lower back machine.  

(Lower Back ROM) e 

kinesiofobia (TSK). 

Helmhout P., 

Harts C. C. et 

al., 2008. 

Olanda. 

Adulti maschi 

militari con clbp 

(n. 129), età media 

35,9. 127 inclusi 

nella 

randomizzazione. 

1 abbandonato 

per effetti avversi.  

Clbp presente 

da almeno 4 

settimane, 

diagnosticato da 

MMG.  

Device supported 

isolated lumbar 

extension training 

(1) VS fisioterapia 

convenzionale 

(esercizio 

terapeutico e 

aerobico). 

1: n. 71, età 37. 10 settimane totali. 14 sedute di 

allenamento, 2 volte a settimana + 3 test isometrici 

settimane 1, 5 e 10. Progressive resistance training: 

15/20 rep al 50 – 70% 1RM alla lower back machine. 

Aumento o riduzione di 2,5kg nella sessione 

successiva al superamento o no delle rep target. 

2: n. 56, età 35. Sedute di fisioterapia per 10 

settimane composte da trattamento hands on, 

esercizi, educazione.  

Stato funzionale: RMDQ, 

PSFS. Kinesiofobia: TSK. 

Forza isometrica colonna: 

lower back machine. 

Jackson JK.,  

Shepherd TR., 

et al. 

Adulti giocatori di 

hockey amatoriali 

con clbp (n.45, 

Clbp presente 

da più di 3 mesi 

Progressive 

resistance training 

(PRT) in adulti di 

16 settimane totali. ME (n. 15, età 52) e OE (n. 15, età 

63): dopo familiarizzazione di 3 settimane, 4 sedute a 

settimana di esercizi contro resistenza upper body, 

Alla baseline, settimana 8, 

12. Forza: 5 RM test su 
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2011. Canada. maschi), età > o = 

45 aa. 

diagnosticato da 

MMG. 

mezza età (ME) VS 

PRT in adulti 

anziani (OE) VS 

controllo (C).  

lower body e core (leg press, bench press, arm curl, 

swiss ball crunch ecc.) da 3 a 6 serie al 55 – 83% 1RM. 

676 rep medie a settimana.  

C: n. 15, età 57. a fase di  

familiarizzazione con il programma di  

esercizi senza iniziare programma di  

allenamento. Indicazioni di continuare con le loro 

attività e di non iniziare una nuova  

forma di attività fisica. 

bench press, leg press e lat 

pull down. 

Dolore: VAS. Disabilità: 

ODI. Qualità della vita: SF – 

36.  

Jay K., Frisch D. 

et al., 2011. 

Danimarca. 

Adulti con sintomi 

msk (n. 40, m= 6 

f= 34) età media 

44 aa. Sintomi di 

neck/shoulder 

pain e sintomi di 

lbp 2,8/10. 

Dolore msk di 

natura non 

specifica. 

Ballistic full – body 

kettlebell exercise 

VS controllo 

8 settimane totali. 

Esercizi con kettlebell: n. 20, età 44. 3 sedute a 

settimana da 20 minuti (5 minuti riscaldamento, 15 

interval training). Interval training con kb: 30 sec. 

Lavoro / 30 – 60 sec. Di riposo. Esercizi per livello di 

difficoltà: swing libero, deadlift con kb, swing a due 

mani con kb, swing a una mano con kb. Donne 

partivano con 8kg, uomini con 12kg. Progressione: 

aumento peso una volta completato interval training 

con swing con kb a una mano. 

Controllo: n. 20, età 43. No training. A entrambi i 

gruppi è stato detto di continuare la loro usuale 

attività fisica. 

Dolore collo/spalle e 

lombare: VAS. Forza 

isometrica low back, 

tronco e spalle: 

dinamometro. 

Fitness aerobica: VO2 max 

al ciclo ergometro. 
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Kell RT., 

Asmundson 

GJ., 2008. 

Canada 

Adulti con clbp (n. 

27, m= 16, f= 11).  

Clbp presente 

da più di 3 mesi. 

Allenamento 

periodizzato con 

sovraccarichi (RT) 

VS allenamento 

periodizzato 

aerobico (AT) VS 

controllo (C).  

3 sedute a settimana x 18 settimane di trattamento.   

RT: n. 9, età 40,1, f= 3. Test 10 rm su 11 esercizi 

all’inizio e alla settimana 8, poi esercizi con 

sovraccarico per upper, lower body, addome ed 

erettori (macchinari e pesi liberi) con intensità 53 – 

72% 1 rm, rep 8 – 15, 2 – 3 set, rest 1 – 3 min. 

AT: n.9, età 36,7, f= 4. 3 sedute a settimana, 20 – 35 

minuti di lavoro aerobico (ellittica, treadmill) ad 

intensità 8 -12 su scala di Borg.  

C: n. 9, età 35,3, f= 4. Mantenere attività senza 

iniziarne di nuove. 

Test alla baseline, 

settimana 8 e a fine studio 

(settimana 16). 

Caratteristiche fisiche: 

body mass, % body fat. 

Forza upper body: bench 

press 10 rm Endurance 

lombare: Biering – 

Sorensen test.  

Endurance addome. 

abdominal curl up. 

Flessibilità: flexometer. 

Fitness cardiorespiratoria: 

VO2 max test al 

cicloergometro. 

Forza: leg extension e 

flexion con dinamometro.  

Dolore: VAS. Disabilità: 

ODI, SF – 36.  

Kell RT., Risi 

AD., et al. 

2011. Canada. 

Adulti sedentari 

con clbp (n. 240, 

m= 157, f= 83). 18 

– 50 aa.  

Clbp presente 

da più di 3 mesi, 

VAS > 3. 

3 gruppi a diversa 

periodizzazione in 

termini di volume 

in riabilitazione 

16 settimane totali. 3 gruppi PMR 2D (n.60, età 42,8, 

f= 20. 2 volte a settimana, 564 rep a settimana), 3D 

(n. 60, età 41,7, f= 22. 3 volte a settimana, 1344 rep a 

settimana), 4D (n. 60, età 42,4, f= 18. 4 volte a 

Forza: 5rm test in bench 

press, lat pull down, leg 

press. Caratteristiche 
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muscolo – 

scheletrica con 

sovraccarichi (PMR) 

VS controllo in no 

training (C).  

settimana, 1563 rep a settimana) eseguivano stesso 

programma di riabilitazione, diverso unicamente 

come volume di allenamento (= ripetizioni settimanali 

x carico o % del 1rm). Intensità utilizzata 55 – 80% 1 

rm. 

C: n. 60, età 43,2, f= 23. Qualsiasi terapia tranne 

esercizio. 

fisiche: body mass, lean 

body mass, % body fat. 

Dolore, disabilità e qualità 

di vita: VAS, ODI, SF – 36.  

Limke J. C., 

Rainville J. et 

al., 2008. USA. 

Adulti con clbp (n. 

100), m = 36, f = 

64. Età media: 46 

anni.  

Clbp presente 

da più di 3 mesi. 

1 set di esercizio 

contro resistenza (1 

set) VS 2 set di 

esercizio contro 

resistenza (2 set) 

2 sedute a settimana x 6 settimane. 1,5 h a seduta (10 

min cardio a basso impatto, 20 min stretching, 1 h di 

esercizi di rinforzo). 1 set: n 51, età 47. 2 set: n. 49, 

età 46. Stessa routine di esercizi per i due gruppi: 

esercizi con macchinari e pesi liberi per colonna e 

arto inferiore. Quota di esercizi incrementata durante 

trattamento. Ghiaccio disponibile a fine seduta, no 

trattamenti hands on. Soggetti istruiti a fare 

stretching 15 min 2/3 volte al giorno. A fine 

trattamenti ai pazienti è stato richiesto di mantenersi 

attivi e mantenere distinzione 1 set vs 2 set. 

Outcome primari: forza in 

estensione lombare, 

sollevamento cervicale e 

progressive isoinertial 

lifting (PILE). Outcome 

secondari: disabilità (ODI) e 

dolore (VAS). 

Michaelson P., 

Holmberg D. et 

al., 2016. 

Svezia.  

Adulti maschi e 

femmine con clbp 

(n. 58), 25 – 60 aa. 

Esame obiettivo 

condotto da un 

fisioterapista 

per certificare 

natura 

Esercizi di controllo 

motorio a basso 

carico (LMC) e 

educazione VS 

Esercizi ad alto 

12 sedute in 8 settimane per LMC e HLL.  

LMC: n. 35, età 42, f= 20. 20 min di esercizi di 

mantenimento della neutralità della colonna in 

diverse posizioni (supina, quadrupedia, seduta, 

eretta) e movimenti provocativi e funzionali + home 

Dolore: VAS. Disabilità: 

RMDQ. Qualità della vita: 

SF – 36. 
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nocicettiva del 

clbp. 

carico (HLL) e 

educazione 

exercises 10 rep x 2/3 volte al giorno. HLL: n. 35, età 

42, f= 19. 60 min di deadlift con bilanciere, 2 volte a 

settimana x 4 settimane, poi 1 volta a settimana x 4 

settimane, impostando progressione di volume o 

carichi (partendo da 3/5 set x 10 rep a 10 – 20kg). 

Oliveira Barros 

dos Santos A., 

Brandao Pinto 

de Castro J. et 

al., 2022. 

Brasile. 

Adulti con clbp (n. 

43), maschi e 

femmine. 

Low back pain 

presente da più 

di 3 mesi. 

Due gruppi di 

intervento, 

resistance training 

(RG), resistance 

training + core 

training (RCG) e 

gruppo di controllo 

(CG). 

Tre sedute da 50 min a settimana, per 4 settimane. 

Riscaldamento: mobilità di tutte le articolazioni 10 

rep. Cool down: stretching dell’arto inferiore 10 sec. 

di tenuta isometrica.  

RG: n. 14 età 49. Resistance training con progressione 

lineare dei carichi. Rinforzo addominale, sit to stand, 

seated row, extension chair, panca piana, leg curl. 3 

set x 15 rep x 1 min rest, 12 rep x 1 min 30 sec. rest, 

10 rep x 2 min rest, 8 rep x 2 min 30 sec. rest per ogni 

microciclo (settimana). 

RCG: n. 15 età 43,35. Esercizi isometrici e dinamici di 

core stability alto volume e bassa intensità, a tappeto, 

core training con la fit ball. Durante le settimane 

aumentavano i tempi di tenuta isometrica, le rep e i 

tempi di recupero per gli esercizi. In aggiunta, esercizi 

per lower e upper. 

Misure antropometriche: 

BMI, circonferenza della 

vita. Dolore: VAS. Disabilità 

e stress: RMDQ, PSS. Forza: 

test di resistenza 

isometrica dei flessori del 

tronco, Biering – Sorensen 

test. 

Marker biochimici: livelli 

ematici di creatinkinasi e 

cortisolo.  
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CG: n. 14, età 46,67. Programma educativo posturale 

e sulle ADL e una sessione di core training. Istruzioni 

per core exercise da fare tre volte a settimana a casa. 

Tagliaferri S., 

Miller C. T. et 

al., 2020. 

Australia.  

Adulti sedentari o 

moderatamente 

attivi con clbp (n. 

40) 

Clbp presente 

da più di 3 mesi. 

General strength 

and conditioning 

program (GSC) VS 

esercizi di controllo 

motorio e terapia 

manuale (MCMT) 

GSC: n. 20, età 34,8, f= 9. 1 (primi tre mesi) o 2 

sedute (secondi tre mesi) da 1h a settimana x 6 mesi 

totali di trattamento. PNE prima seduta. 

Riscaldamento: 20 min walking / jogging su treadmill 

(da 65% a 85% frequenza cardiaca max). Esercizi 

multiarticolari periodizzati (squat, deadlift, chest 

press, cable row, estensioni, curl – up). Progressione 

time contingent. Istruzioni home based program: 20 / 

40 min 3 volte a settimana training aerobico (walking 

o jogging) 65 / 85% frequenza cardiaca max. Nelle 

prime 6 settimane, 5/10 min di mental rehearsal task 

di movimenti associati a kinesiofobia. MCMT: n. 20, 

età 34,6, f= 10. 10 sedute da 30 minuti nei primi 3 

mesi, 2 sedute da 30 minuti in qualsiasi momento 

negli ultimi 3 mesi. Esercizi di reclutamento per core 

e pavimento pelvico (progressione pain contingent) + 

terapia manuale (tecniche articolari e per i tessuti 

molli). CBT iniziale. Home exercise program di esercizi 

di controllo motorio, pavimento pelvico e educazione 

posturale da fare ogni giorno tra le sedute. 

Caratteristiche fisiche. 

Endurance muscolare 

locale: estensione e 

flessione del tronco 

isometrica. Forza: 1rm e 

max rep a 70% 1rm leg 

press. 

Fitness cardio – 

respiratoria: protocollo al 

treadmill. 

Volume dei muscoli 

paraspinali: MRI multifido, 

psoas, quadrato dei lombi, 

erettore spinale. Disabilità, 

kinesiofobia, qualità della 

vita e dolore: ODI, TSK, SF – 

36, VAS.  
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Verbrugghe J., 

Hansen D. et. 

al., 2021. 

Belgio. 

Adulti maschi e 

femmine con clbp 

(n.35) 

Diagnosi medica 

di clbp. 

High intensity 

training (HIT) VS 

moderate intensity 

training (MIT) 

2 sedute a settimana da 1,5 h x 12 settimane. HIT: n. 

18, età 44,3, f= 13. training cardio – respiratorio: 

protocollo a intervalli al cicloergometro (5 cicli ad alta 

intensità da 1 minuto al 100% VO2 max – 110 RPM, 

separati da 1 minuto di recupero attivo a 50% VO2 

max – 75% RPM). Ciclo ad alta intensità aumentato di 

10 sec. ogni due sessioni. General resistance training 

(3 esercizi upper body e 3 esercizi lower body a 

resistenza progressiva. 1 set da 80% 1 rm x 12 rep su 

macchinari. Carico aumentava quando pz riusciva a 

eseguire > 10 rep in 2 sedute consecutive), 6 esercizi 

di core muscle training, tutti ad alta intensità (40 – 

60% MVIC, 1 set x 10 rep x 10 sec. tenuta). 

Progressione core exercise: incremento tempi di 

tenuta e posizioni più difficoltose quando pz riusciva 

a eseguire le posizioni per il tempo richiesto per 2 

sedute consecutive. MIT: n. 17, età 44, f= 13. Training 

cardio – respiratorio: protocollo di training continuo 

(14 min a 60% VO2 max – 90 RPM). Durata 

incrementava ogni 2 sessioni di 1 mine 40, fino a 22 

min e 40 sec. General resistance training come HIT, 

ma 1 set da 60% 1rm x 15 rep su macchinari), core 

Dolore e disabilità: NPRS e 

MODI. Capacità fisica: V02 

max test cicloergometro, 

RER. Patient – specific 

functioning: PSFS. Forza 

muscolare del tronco: test 

isometrico massimale 

flessori ed estensori tronco 

(dinamometro). 
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muscle training come HIT, ma 1 set x 10 rep x 10 sec. 

di tenuta. Progressione su tempi di tenuta. 

Vincent H.K., 

George S.Z. et 

al., 2014. USA. 

Adulti obesi con 

clbp (n. 60), 

maschi e femmine, 

60 – 85 aa. 

Low back pain 

presente da più 

di 6 mesi. 

Esercizi total body 

contro resistenza 

(TOTRX) VS esercizi 

di estensione 

lombare (LEXT) VS 

gruppo di controllo 

(CON) 

Tre sedute a settimana per 4 mesi. 

TOTRX: n. 22. intensità di allenamento impostata su 

percentuali di 1RM. Esercizi con sovraccarico per arto 

superiore e inferiore (es.: leg press, chest press). 

Progressione del 2% a settimana partendo da 60% del 

1rm x 15 ripetizioni.  

LEXT: n. 20. Una serie di estensioni lombari da 15 

ripetizioni, tre volte a settimana. Progressione del 2% 

a settimana partendo da 60% del 1rm x 15 ripetizioni. 

CON: n. 18. Usual care senza esercizio con follow up 

durante i 4 mesi, materiale (fornito a TOTRX e LEXT) 

educativo relativo a esercizi di rinforzo a corpo libero, 

informativo sul mal di schiena e su scelte nutrizionali 

salutari.  

Outcome primari: FABQ, 

TSK, PCS.  Outcome 

secondari: ODI, RMDQ, 

Severità lbp misurata 

attraverso tre task 

funzionali: cammino, salita 

scale, alzarsi da una sedia 

usando NPRS. 

 

  



41 
 

Tabella 2 

Studio Follow up Aderenza intervento Aderenza confronto 

Aasa B., Berglund L. et al. 2015. 

Svezia 

2 mesi, 12 mesi 92% Drop out 20% a 1 anno 51% Drop out 28,6% a 1 anno 

Atalay E., Akova B. et al. 2017. 

Turchia. 

45 giorni Drop out 0% Drop out 0% 

Berglund L, Aasa B. et al., 2017. 

Svezia. 

2 mesi Drop out 6% Drop out 6% 

Berglund L., Aasa B. et al., 2016. 

Svezia. 

2 mesi Drop out 13% Drop out 13% 

Bruce-Low S., Smith D., et al. 2012. 

Regno  

Unito 

13 settimane Drop out 4% Drop out 4% 

Cai C., Yang Y., et al. 2017. Singapore 1, 2, 3, 6 mesi LL: 36,9% Drop out 10,7% a 6 mesi / 

LE: 33,8% Drop out 14,2% a 6 mesi 

33,8% Drop out 10,7% a 6 mesi 
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Cortell-Tormo JM., Sanchez PT. et al. 

2017. Spagna. 

12 settimane 95% drop out: 8,3% Drop out 33.3% 

Danneels L. A., Vanderstraeten G. G. 

et al., 2001. Belgio. 

11 settimane 
  

Harts C. C., Helmhout P. et. al., 2008. 

Olanda. 

8, 24 (interventi), 8, 16, 32 settimane 

(confronti) 

97% Hit (drop out a 24 sett. 52%) 

86% Lit (drop out a 24 sett. 57%) 

Drop out a 32 settimane 9,5% 

Helmhout P. H., Harts C. C. et al., 

2004. Olanda. 

3, 6, 9 mesi 71%, Drop out 20% a 9 mesi 48%, Drop out 28% a 9 mesi 

Helmhout P., Harts C. C. et al., 2008. 

Olanda. 

5, 10, 36, 62 settimane Drop out 14% a 62 settimane Drop out 18% a 62 settimane 

Jackson JK.,  

Shepherd TR., et al. 

2011. Canada. 

8, 12 settimane Drop out 11,1% Drop out 11,1% 

Jay K., Frisch D. et al., 2011. 

Danimarca. 

8 settimane 70% Drop out 15% Drop out 10% 
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Kell RT., Asmundson GJ., 2008. 

Canada 

8, 16 settimane Drop out 18,2% Drop out 18,2% 

Kell RT., Risi AD., et al. 2011. Canada. 9, 13 settimane 84% per il 47% dei soggetti Drop out 

13,8% 

84% per il 47% dei soggetti Drop out 

13,8% 

Limke J. C., Rainville J. et al., 2008. 

USA. 

6 settimane Drop out 18% Drop out 20% 

Michaelson P., Holmberg D. et al., 

2016. Svezia.  

24 mesi Drop out 23% Drop out 11% 

Oliveira Barros dos Santos A., 

Brandao Pinto de Castro J. et al., 

2022. Brasile. 

4 settimane Drop out RG 0% / Drop out RCG 20% Drop out 14% 

Tagliaferri S., Miller C. T. et al., 2020. 

Australia.  

3, 6 mesi Drop out 15% no info su aderenza 

nonostante richiesta di compilare 

diario 

Drop out 25% 

Verbrugghe J., Hansen D. et. al., 

2021. Belgio. 

12 settimane, 6 mesi Drop out 24% al fup Drop out 24% al fup 
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Vincent H.K., George S.Z. et al., 2014. 

USA. 

16 settimane Totrx Drop out 22% lext Drop out 

10% 

Drop out 22% 
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Tabella 3 

Nome dello studio Risk of bias arising 

from the 

randomization 

process 

Risk of bias due to 

deviations from 

the intended 

interventions 

Missing outcome 

data 

Risk of bias in 

measurement of 

the outcome 

Risk of bias 

selection of the 

reported result 

Overalll risk of 

bias 

Aasa B., Berglund L. 

et al. 2015. Svezia 

Low Risk Low risk Some concerns Some concerns Some concerns Some concerns 

Atalay E., Akova B. 

et al. 2017. Turchia. 

Some concerns Some concerns High risk Some concerns Some concerns High risk 

Berglund L, Aasa B. 

et al., 2017. Svezia. 

Low Risk Low Risk Some concerns Low Risk Low Risk Some concerns 

Berglund L., Aasa B. 

et al., 2016. Svezia. 

Low Risk Low Risk Some concerns Some concerns Some concerns Some concerns 

Bruce-Low S., Smith 

D., et al. 2012. 

Regno  

Unito 

Some concerns Some concerns Low Risk High risk Some concerns High risk 

Cai C., Yang Y., et al. 

2017. Singapore 

Some concerns Low Risk Low Risk Some concerns Some concerns Some concerns 

Cortell-Tormo JM., 

Sanchez PT. et al. 

2017. Spagna. 

Some concerns Some concerns High risk High risk Some concerns High risk 
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Danneels L. A., 

Vanderstraeten G. 

G. et al., 2001. 

Belgio. 

Low Risk Some concerns Some concerns Low Risk Low Risk Some concerns 

Harts C. C., 

Helmhout P. et. al., 

2008. Olanda. 

Low Risk High risk Low Risk Low Risk Low Risk High risk 

Helmhout P. H., 

Harts C. C. et al., 

2004. Olanda. 

Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk 

Helmhout P., Harts 

C. C. et al., 2008. 

Olanda. 

Low Risk Some concerns Some concerns Low Risk Some concerns Some concerns 

Jackson JK.,  

Shepherd TR., et al. 

2011. Canada. 

Some concerns Some concerns High risk High risk Some concerns High risk 

Jay K., Frisch D. et 

al., 2011. 

Danimarca. 

Low Risk Some concerns Low Risk Low Risk Some concerns Some concerns 

Kell RT., Asmundson 

GJ., 2008. Canada 

Some concerns Some concerns High risk High risk Some concerns High risk 

Kell RT., Risi AD., et 

al. 2011. Canada. 

Some concerns Some concerns High risk High risk Some concerns High risk 
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Limke J. C., Rainville 

J. et al., 2008. USA. 

Some concerns Low Risk Some concerns High risk Low Risk High risk 

Michaelson P., 

Holmberg D. et al., 

2016. Svezia.  

Low Risk Low Risk Some concerns Some concerns Some concerns Some concerns 

Oliveira Barros dos 

Santos A., Brandao 

Pinto de Castro J. et 

al., 2022. Brasile. 

Low Risk Some concerns High Risk Low Risk Some concerns High risk 

Tagliaferri S., Miller 

C. T. et al., 2020. 

Australia.  

Low Risk Some concerns Some concerns Low Risk Low Risk Some concerns 

Verbrugghe J., 

Hansen D. et. al., 

2021. Belgio. 

Low Risk High Risk Some concerns Some concerns Low Risk High Risk 

Vincent H.K., George 

S.Z. et al., 2014. 

USA. 

Low Risk High Risk Low Risk Low Risk Low Risk High Risk 
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Risultati degli studi 
I risultati degli studi sono sintetizzati nella tabella 4. 

Gli RCT analizzati presentano un’ampia eterogeneità rispetto alla tipologia di esercizi e protocolli 

proposti, alle caratteristiche di somministrazione e alla definizione di “esercizio con sovraccarico”. 

Data la difficoltà nell’eseguire un’analisi dei risultati per sottogruppi d’intervento, sono stati 

sintetizzati i risultati in funzione dei gruppi di confronto utilizzati negli RCT e delle misure di 

outcome valutate. 

 

Dolore 

Follow up a breve termine (< 6 mesi) 

Nove studi (32,33,35,37,39,42–44,47) mettono a confronto il resistance training con educazione, 

indicazione di non svolgere esercizio o di non iniziare una nuova attività fisica e di continuare con le 

usuali attività fisiche o la usual care per il low back pain.  

In tutti gli studi, i gruppi sottoposti a resistance training migliorano significativamente nel breve 

periodo (p < 0,05) rispetto al gruppo di controllo.  

Due studi (45,46) mettono a confronto l’allenamento con sovraccarichi con un protocollo di esercizi 

di controllo motorio a basso carico. Entrambi gli studi non mostrano differenze statisticamente 

significative tra i due gruppi (p > 0,05) nel miglioramento del dolore a breve termine.  

Due studi (36,40) confrontano il resistance training con un altro protocollo di allenamento con 

sovraccarichi. Nello studio di Helmhout P. H., Harts C. C. et al. (36) il gruppo di controllo esegue lo 

stesso tipo di training, ma ad una intensità inferiore. A breve termine non emergono differenze 

statisticamente significative tra i due gruppi (p > 0,05). Nello studio di Limke J. C., Rainville J. et al. 

(40), il gruppo di controllo esegue 2 set di esercizi contro resistenza mentre il gruppo di intervento 

ne esegue solamente 1. Anche in questo studio non emergono differenze nel breve termine tra i 

due gruppi (p > 0,05).  

Lo studio di Cai C., Yang Y., et al. (41), confronta il resistance training con un protocollo di 

stabilizzazione lombare, senza trovare differenze statisticamente significative tra i due gruppi nel 

breve termine (p > 0,05). 

Lo studio di Atalay E., Akova B. et al. (31) mette a confronto l’allenamento con sovraccarichi con la 

fisioterapia convenzionale, mostrando miglioramenti significativi rispetto al gruppo di controllo (p < 

0,01).  
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Infine, lo studio di Verbrugghe J., Hansen D. et. al. (48) confronta un protocollo di high intensity 

training (HIT) composto da training cardio – respiratorio al cicloergometro, resistance training e 

core training, con lo stesso protocollo ma ad intensità inferiori (moderate intensity training – MIT), 

senza registrare differenze significative tra i due gruppi nel miglioramento del dolore a breve 

termine (p > 0,05). 

In tutti gli studi, il miglioramento del dolore nel breve termine è statisticamente significativo e 

clinicamente rilevante per i gruppi di intervento (riduzione del 30% o di 2 punti alla VAS e alla 

NPRS).  

 

Follow up a medio termine (> o = 6 mesi, < 12 mesi) 

Nei cinque studi (35,36,41,45,48) che effettuano follow up a medio termine, per quanto riguarda il 

dolore, non emergono differenze statisticamente significative trai gruppi nella valutazione 

dell’outcome ai follow up (p > 0,05). 

 

Follow up a lungo termine (> o = 12 mesi) 

Lo studio di Aasa B., Berglund L. et al. e il follow up di tale studio a 24 mesi (30,46), in cui si 

confronta un intervento di high load deadlift con esercizi di controllo motorio a basso carico, si 

effettua valutazione del dolore senza trovare differenze statisticamente significative tra i gruppi (p 

= 0,5).  

 

Disabilità  

Follow up a breve termine (< 6 mesi) 

Otto studi (32,33,35,37,39,42–44) mettono a confronto il resistance training con educazione, 

indicazione di non svolgere esercizio o di non iniziare una nuova attività fisica e di continuare con le 

usuali attività fisiche o la usual care per il low back pain. In sei studi (32,33,37,39,42,43) emerge 

una differenza statisticamente significativa in favore del gruppo di intervento (p < 0,05) 

sull’outcome disabilità. In due studi (35,44) non emerge differenza statisticamente significativa tra 

gruppo di intervento e gruppo di controllo (p > 0,05).  In tutti gli studi i gruppi di intervento 

migliorano significativamente nel breve periodo (p < 0,05). 

Due studi (45,46) mettono a confronto l’allenamento con sovraccarichi con un protocollo di esercizi 

di controllo motorio a basso carico. Lo studio di Aasa B., Berglund L. et al. (46) mostra una 

differenza statisticamente significativa tra i due gruppi (p = 0,01) in favore del gruppo che ha 
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eseguito esercizi di controllo motorio. Il trial di Tagliaferri S., Miller C. T. et al. (45) ha mostrato 

invece una differenza statisticamente significativa (p < 0,015) nel breve termine in favore del 

gruppo che ha eseguito general strength and conditioning.  

Due studi (36,40) confrontano il resistance training con un altro protocollo di allenamento con 

sovraccarichi. Nello studio di Helmhout P. H., Harts C. C. et al. (36) il gruppo di controllo esegue lo 

stesso tipo di training, ma ad una intensità inferiore. A breve termine non emergono differenze 

statisticamente significative tra i due gruppi (p > 0,05). Nello studio di Limke J. C., Rainville J. et al. 

(40), il gruppo di controllo esegue 2 set di esercizi contro resistenza mentre il gruppo di intervento 

ne esegue solamente 1. Anche in questo studio non emergono differenze nel breve termine tra i 

due gruppi (p > 0,05) per quanto riguarda l’outcome disabilità.  

Lo studio di Cai C., Yang Y., et al. (41), confronta il resistance training di arto inferiore e colonna 

lombare con un protocollo di stabilizzazione lombare, mostrando un miglioramento della disabilità 

alla PSFS statisticamente significativo (p < 0,001) nel gruppo che eseguiva esercizi contro resistenza 

per arto inferiore. 

Due studi (31,34) confrontano il resistance training con la fisioterapia convenzionale e valutano 

l’outcome disabilità. Lo studio di Atalay E., Akova B. et al. (31) mostra miglioramenti significativi del 

gruppo di intervento rispetto al gruppo di controllo (p < 0,01). Il trial di Helmhout P., Harts C. C. et 

al. (34) non mostra differenze significative (RMDQ p = 0,66 e PSFS p = 0,57) tra i due gruppi post 

intervento.  

Infine, lo studio di Verbrugghe J., Hansen D. et. al. (48) confronta un protocollo di high intensity 

training (HIT) composto da training cardio – respiratorio al cicloergometro, resistance training e 

core training, con lo stesso protocollo ma ad intensità inferiori (moderate intensity training – MIT), 

senza registrare differenze significative tra i due gruppi nel miglioramento della disabilità a breve 

termine (p > 0,05). 

 

Follow up a medio termine (> o = 6 mesi, < 12 mesi) 

Sei studi effettuano follow up a medio termine (34–36,41,45,48). Lo studio di Cai C., Yang Y., et al. 

(41), confronta il resistance training di arto inferiore e colonna lombare con un protocollo di 

stabilizzazione lombare, mostrando un miglioramento della disabilità alla PSFS statisticamente 

significativo (p < 0,001) nel gruppo che eseguiva esercizi contro resistenza per arto inferiore al 

follow up di 6 mesi.  
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Lo studio di Tagliaferri S., Miller C. T. et al. (45) mostra differenze statisticamente significative a 6 

mesi in favore del gruppo che esegue General Strength and Conditioning (p < 0,041). 

Lo studio di Verbrugghe J., Hansen D. et. al. (48) mostra differenze statisticamente significative a 6 

mesi (p < 0,05) in favore del gruppo che esegue High Intensity Training.  

Negli altri studi (34–36), non si evidenziano differenze significative tra i gruppi (p > 0,05). 

 

Follow up a lungo termine (> o = 12 mesi) 

Tre studi (30,34,46) valutano l’outcome disabilità a lungo termine. Nello studio di Aasa B., Berglund 

L. et al. (46) anche a 12 mesi gli esercizi di controllo motorio a basso carico si rivelano migliori nel 

ridurre la disabilità, valutata attraverso PSFS, (p < 0,01) rispetto ad un protocollo di high load 

deadlifting.  

Nello studio di Helmhout P., Harts C. C. et al. (34), non emergono differenze significative (RMDQ p 

= 0,99 e PSFS p = 0,58) tra il gruppo di intervento (device supported isolated lumbar extension 

training) e il gruppo di controllo (fisioterapia convenzionale). 

Nello studio di Michaelson P., Holmberg D. et al. (30), follow up a 24 mesi del trial di Aasa B., 

Berglund L. et al., la disabilità viene valutata attraverso la RMDQ senza trovare differenze 

significative tra i due gruppi (p = 0,99).  

 

Qualità della vita  

Follow up a breve termine (< 6 mesi) 

Cinque studi (33,35,37,39,43) mettono a confronto il resistance training con educazione, 

indicazione di non svolgere esercizio o di non iniziare una nuova attività fisica e di continuare con le 

usuali attività fisiche o la usual care per il low back pain. 

In tutti gli studi il gruppo di intervento ottiene miglioramenti statisticamente significativi rispetto al 

gruppo di confronto (p < 0,05). 

Nel trial di Cortell-Tormo JM., Sanchez PT. et al. (33) il gruppo di intervento non ottiene alcuna 

differenza alla mental component della SF - 36 (p = 0,485), ma migliora in maniera statisticamente 

significativa per la physical component (p = 0,045) rispetto al gruppo di controllo.  

Lo studio di Tagliaferri S., Miller C. T. et al. (45), mette a confronto l’allenamento con sovraccarichi 

con un protocollo di esercizi di controllo motorio a basso carico e terapia manuale, senza trovare 

differenze statisticamente significative tra i due gruppi (p > 0,05). 
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Lo studio di Helmhout P. H., Harts C. C. et al. (36) mette a confronto l’allenamento ad alta intensità 

degli estensori lombari con lo stesso allenamento ma a intensità inferiore e non trova differenze 

statisticamente significative in termini di qualità di vita (p > 0,05). 

 

Follow up a medio termine (> o = 6 mesi, < 12 mesi) 

Tre studi (35,36,45) hanno effettuato follow up a medio termine, rivalutando la qualità della vita, 

senza trovare differenze statisticamente significative tra i gruppi di intervento e confronto (p > 

0,05). 

 

Follow up a lungo termine (> o = 12 mesi) 

Lo studio di Michaelson P., Holmberg D. et al. (30) effettua follow up a 24 mesi e valuta qualità 

della vita mediante SF – 36, senza trovare differenze statisticamente significative tra il gruppo che 

ha eseguito high load deadlift rispetto al gruppo che ha eseguito esercizi di controllo motorio a 

basso carico (p > 0,05). 

 

Altre misure di outcome  

Nove studi (32,33,35,37,39,42–44,47) mettono a confronto il resistance training con educazione, 

indicazione di non svolgere esercizio o di non iniziare una nuova attività fisica e di continuare con le 

usuali attività fisiche o la usual care per il low back pain. Otto studi (33,35,37,39,42–44,47) 

indagano tipi diversi di forza muscolare (endurance isometrica estensori lombari attraverso Biering 

Sorensen test, 1rm bench press, leg extension e leg / flexion ecc.). Quattro studi (33,37,39,42) 

mostrano differenze significative tra il gruppo di intervento e quello di confronto nel tipo di forza 

valutata (p < 0,05; valutata prevalentemente la forza isometrica degli estensori lombari). Due studi 

(35,44) non mostrano differenze significative tra gruppo di intervento e confronto nel 

miglioramento della forza degli estensori del tronco e dell’arto inferiore (p > 0,05). Lo studio di Kell 

RT., Asmundson GJ (43) mostra differenze statisticamente significative in favore del gruppo di 

intervento per la forza valutata attraverso 10 rm test alla bench press e al Biering Sorensen Test (p 

< 0,05), ma nessuna differenza nella forza alla leg extension e flexion (p > 0,05). Lo studio di Jay K., 

Frisch D. et al. (47) mostra differenze significative in favore del gruppo di intervento per la forza 

degli estensori del tronco (p = 0,0005), ma non per la forza dei flessori del tronco (p = 0,26) e per la 

forza delle spalle (p = 0,84). 
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Tra le altre misure di outcome valutate, due studi (43,47) non mostrano differenze statisticamente 

significative tra i gruppi di intervento e confronto nella VO2 max post intervento (P > 0,05). Lo 

studio di Bruce-Low S., Smith D., et al. (42) mostra miglioramenti statisticamente significativi nella 

mobilità della colonna (p < 0,05) per il gruppo di intervento che esegue estensioni lombari contro 

resistenza 1 o 2 volte a settimana, rispetto al gruppo di confronto.  

Lo studio di Oliveira Barros dos Santos A., Brandao Pinto de Castro J. et al. (44) non mostra 

differenze statisticamente significative tra i gruppi di intervento e confronto rispetto alla Perceived 

Stress Scale (PSS), livelli ematici di cortisolo e creatinkinasi (p > 0,05). 

Lo studio di Vincent H.K., George S.Z. et al. (32) indaga il dominio della kinesiofobia attraverso le 

scale TSK e FABQ, senza trovare differenze statisticamente significative tra i gruppi di intervento e 

confronto (p = 0,704 e p = 0,457). 

Quattro studi (28,29,45,46) mettono a confronto l’allenamento con sovraccarichi con un protocollo 

di esercizi di controllo motorio a basso carico. 

Lo studio di Aasa B., Berglund L. et al. (46) non mostra differenze significative tra i gruppi nei test di 

forza (lift strength e Biering Sorensen test, p > 0,05) ma mostra miglioramento significativo da 

parte del gruppo di controllo nei test di controllo motorio (p < 0,05).  Lo studio di Berglund L, Aasa 

B. et al. (28) non mostra differenze statisticamente nella variazione di lordosi lombare e angolo 

sacrale tra i gruppi di intervento e confronto. Lo studio di Berglund L, Aasa B. et al. e lo studio di 

Tagliaferri S., Miller C. T. et al. (29,45) indagano la variazione di spessore dei muscoli paraspinali 

attraverso ecografia e risonanza magnetica. Nessuno dei due ha trovato differenze statisticamente 

significative tra i gruppi di intervento e confronto (p > 0,05). Lo studio di Tagliaferri S., Miller C. T. et 

al. (45) indaga inoltre la forza muscolare misurata alla leg press e il peak oxygen consumption, 

senza trovare differenze statisticamente significative tra i gruppi (p > 0,05).  

Due studi (36,40) confrontano il resistance training con un altro protocollo di allenamento con 

sovraccarichi.  

Lo studio di Helmhout P. H., Harts C. C. et al. (36) mostra miglioramento statisticamente 

significativo della forza isometrica degli estensori del tronco a tutti i follow up (p < 0,05) e della 

kinesiofobia (TSK, p = 0,03) a 2 e 9 mesi nel gruppo di intervento rispetto al confronto.  

Lo studio di Limke J. C., Rainville J. et al. (40) non mostra differenze statisticamente significative 

nella forza in estensione lombare e cervicale post intervento (p > 0,05) tra chi esegue 1 set di 

esercizi contro resistenza e chi ne esegue 2.  
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Due studi (38,41) mettono a confronto l’allenamento con sovraccarichi con un protocollo di 

stabilizzazione lombare.  

Lo studio di Cai C., Yang Y., et al. (41) mostra miglioramenti statisticamente significativi della forza 

dell’arto inferiore per il gruppo che eseguiva esercizi con sovraccarico per arto inferiore (p > 0,001) 

e dell’attività EMG degli estensori lombari in chi eseguiva esercizi con sovraccarico per gli estensori 

lombari (p = 0,009).  

Lo studio di Danneels L. A., Vanderstraeten G. G. et al. (38) mostra differenze statisticamente 

significative nella variazione dello spessore (cross – sectional area) del multifido (p = 0,002) in uno 

dei gruppi di intervento che associa resistance training a stabilizzazione lombare rispetto alla sola 

stabilizzazione lombare.  

Due studi (31,34) confrontano l’allenamento con sovraccarichi con la fisioterapia convenzionale. Lo 

studio di Atalay E., Akova B. et al. (31) mostra differenze statisticamente significative (p < 0,05) per 

il gruppo di intervento in termini di forza isometrica e isocinetica delle spalle e della cervicale.  

Lo studio di Helmhout P., Harts C. C. et al. (34) non mostra differenze statisticamente significative 

tra gruppo di intervento e confronto nel dominio della kinesiofobia (TSK, p > 0,05) e forza 

isometrica della colonna (p > 0,05).  

Lo studio di Verbrugghe J., Hansen D. et. al. (48) confronta un protocollo di high intensity training 

(HIT) composto da training cardio – respiratorio al cicloergometro, resistance training e core 

training, con lo stesso protocollo ma ad intensità inferiori (moderate intensity training – MIT). La 

VO2 max a 6 mesi è l’unica misura di outcome in cui si individuano differenze statisticamente 

significative in favore di HIT (p < 0,05). Lo studio non individua differenze statisticamente 

significative tra i due gruppi in forza dell’addome e degli estensori lombari e VO2 max a 12 

settimane.
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Tabella 4 

Studio Intervento   Nessuna differenza tra i gruppi → Confronti 

Aasa B., 

Berglund L. et al. 

2015. Svezia 

High load 

deadlift + 

educazione 

Biering Sorensen test 

p = 0,035 (12 mesi) 

Vas p = 0,7 (2 mesi) p = 0,5 (12 mesi) lift 

strength, side bridge, Biering sorensen 

p = 0,832 (2 mesi) 

PSFS p < 0,01 (2 mesi) p < 0,01 

(12 mesi), prone bridge p = 

0,034 (2 mesi) p = 0,007 (12 

mesi) MC test battery p <0,001 

(2 e 12 mesi) 

Low load motor 

control exercise 

Atalay E., Akova 

B. et al. 2017. 

Turchia. 

CE + upper 

trunk / limb 

exercises (SE) 

Vas p < 0,01 e MODI 

p < 0,001 forza 

isometrica spalle, 

cervicale p <   0,01 e 

p < 0.001, forza 

isocinetica lombare, 

spalle, cervicale p < 

0,05 / p < 0,01 / p < 

0,001 

  
Conventional exercise 

Berglund L, Aasa 

B. et al., 2017. 

Svezia. 

High load 

deadlift + 

educazione 

 
Lordosi lombare (°) p = 0,75 e angolo 

sacrale (°) p = 0,84 

 
Low load motor 

control exercise 

Berglund L., Aasa 

B. et al., 2016. 

Svezia. 

High load 

deadlift + 

educazione 

 
Spessore multifido all'ecografia no 

variazione p = 0,522 e p = 0,495 

 
Low load motor 

control exercise 
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Bruce-Low S., 

Smith D., et al. 

2012. Regno  

Unito 

1. estensione 

lombare 1 x 

week 2. 

estensione 

lombare 2 x 

week 

VAS , ODI, forza, 

mobilità p < 0,05 

  
normal care e No 

training 

Cai C., Yang Y., et 

al. 2017. 

Singapore 

1. Lower limb 

exercise (LL) 2. 

Lumbar 

extensor 

exercise (LE) 

PSFS, forza arto 

inferiore e 

cinematica di corsa 

in favore di LL p < 

0,001 a tutti i follow 

up. EMG estensori 

lombari in favore di 

LE a tutti i follow up 

p = 0,009 

NPRS p > 0,05 ad ogni follow up. 

Attivazione stabilizzatori lombari p = 

0,61 

 
Lumbar stabilization 

exercise 

Cortell-Tormo 

JM., Sanchez PT. 

et al. 2017. 

Spagna. 

Functional 

resistance 

exercise 

VAS p = 0,001 ODI p 

= 0,023 SF - 36 

physical p = 0,045. 

balance p = 0,024, 

curl – up, squat p = 

0,006, static back, 

side bridge p = 0,000  

SF - 36 mental component p = 0,485 
 

Normali attività no 

esercizio 
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Danneels L. A., 

Vanderstraeten 

G. G. et al., 

2001. Belgio. 

1. ST + 

dynamic 

resistance 

training 2. ST + 

dynamic - 

static 

resistance 

training  

CSA multifido in 

gruppo 2 p = 0,002 

  
Stabilization training 

(ST) 

Harts C. C., 

Helmhout P. et. 

al., 2008. 

Olanda. 

High intensity 

training 

estensori 

lombari (HIT) 

low intensity 

training 

estensori 

lombari (LIT) 

% dolore e SF - 36 p 

< 0,05 in favore di 

HIT (a 8 settimane) 

RMDQ, TSK, Forza isometrica in 

estensione tronco p > 0,05 (a 8 

settimane) No differenze su tutti gli 

outcome a 24 settimane p > 0,05 

 
No training e waiting 

list (WLC) 

Helmhout P. H., 

Harts C. C. et al., 

2004. Olanda. 

High intensity 

training 

estensori 

lombari (HIT) 

Forza isometrica p < 

0,05 a tutti i follow 

up e TSK p = 0,03 a 2 

e 9 mesi 

% dolore, RDQ, MODI, SF - 36 p > 0,05 a 

tutti i follow up 

 
Low intensity training 

estensori lombari (LIT) 

Helmhout P., 

Harts C. C. et al., 

2008. Olanda. 

Device 

supported 

isolated 

 
RMDQ p = 0,66 (5 settimane) p = 0,99 

(62 settimane), PSFS p = 0,57 (5 

 
Fisioterapia 

convenzionale 
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lumbar 

extension 

training 

settimane) p = 0,58 (52 settimane), TSK, 

forza isometrica colonna  

Jackson JK.,  

Shepherd TR., et 

al. 

2011. Canada. 

1. Middle - age 

periodized 

resistance 

training (PRT) 

2. Old - age 

PRT 

Forza, VAS, ODI , SF - 

36 in 1 e 2 p < 0,05 a 

12 settimane 

  
Non iniziare nuova 

attività fisica 

Jay K., Frisch D. 

et al., 2011. 

Danimarca. 

Ballistic full - 

body kettlebell 

exercise 

VAS lombare p = 

0,02 e cervicale e 

spalle p = 0,05 , forza 

estensori tronco p = 

0,0005 

Forza flessori tronco p = 0,26 e spalle p 

= 0,84, VO2 max p = 0,26 

 
No training continuare 

usuale attività fisica 

Kell RT., 

Asmundson GJ., 

2008. Canada 

1. Periodized 

resistance 

training (RT) 2. 

Periodized 

aerobic 

training  

RT: bench press 10 

rm e Biering 

Sorensen test p < 

0,05 a 16 settimane. 

VAS, ODI e SF - 36 p 

< 0,05 a 16 

settimane. 

Body composition p > 0,05 a 8 e 16 

settimane. Forza, endurance flessibilità 

e potenza in leg extension / flexion RT 

vs AT p > 0,05 a 8 settimane. VO2 max p 

> 0,05  

 
Usuale attività senza 

iniziarne di nuove 
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Kell RT., Risi AD., 

et al. 2011. 

Canada. 

Periodized msk 

rehabilitation 

(PMR) 2D, 3D, 

4D 

Forza (3D e 4D > 2D) 

p < 0,05, VAS e ODI 

(4D > 2D e 3D) p < 

0,05, SF - 36 p < 0,05 

a ogni follow up  

Body mass e % body fat p > 0,05 ad 

ogni follow up 

 
Qualsiasi terapia 

tranne esercizio 

Limke J. C., 

Rainville J. et al., 

2008. USA. 

1 set esercizi 

contro 

resistenza 

 
VAS, ODI e Forza in estensione lombare 

e sollevamento cervicale e progressive 

isoinertial lifting (PILE) p > 0,05 

 
2 set esercizi contro 

resistenza 

Michaelson P., 

Holmberg D. et 

al., 2016. Svezia.  

High load 

deadlift + 

educazione 

 
VAS p = 0,89, RMDQ p = 0,99 SF - 36 p > 

0,05 a 24 mesi 

 
Low load motor 

control exercise 

Oliveira Barros 

dos Santos A., 

Brandao Pinto 

de Castro J. et 

al., 2022. Brasile. 

1. Resistance 

training (RG) 2. 

Rg + core 

training (RCG)  

Circonferenza vita 

(RCG), VAS (RG e 

RCG) p < 0,05 

Flexor / extensor strength, PSS, RMDQ, 

marker biochimici (cortisolo e creatin 

kinasi) p > 0,05 

 
educazione e una 

sessione core training 

Tagliaferri S., 

Miller C. T. et al., 

2020. Australia.  

General 

strength and 

conditioning  

(GSC)  

ODI p < 0,015 a 3 

mesi p  < 0,041 a 6 

mesi, TSK p < 0,001 a 

3 e 6 mesi. 

Estensione e 

flessione del tronco 

isometrica p < 0,05 a 

VAS p > 0,05. 1 RM leg press p = 0,123 a 

3 mesi. Peak oxygen consumption p 

=0,380 a 6 mesi. Volume dei muscoli 

paraspinali: MRI multifido, psoas, 

quadrato dei lombi, erettore spinale p > 

0,05 a 3 e 6 mesi. SF - 36 p > 0,05 a 3 e 

6 mesi 

 
Esercizi controllo 

motorio e terapia 

manuale (MCMT) 



60 
 

3 e 6 mesi. Forza: 

1rm a 6 mesi p = 

0,023 e max rep a 

70% 1rm leg press p 

< 0,05 a 3 e 6 mesi. 

Peak oxygen 

consumption p = 

0,025 a 3 mesi. 

Verbrugghe J., 

Hansen D. et. al., 

2021. Belgio. 

High intensity 

training (HIT) 

MODI, VO2 max p < 

0,05 a 6 mesi 

NPRS, MODI, PSFS, VO2 max, forza 

addominale e estensori p > 0,05 a 12 

settimane. NPRS, PSFS, forza 

addominale e estensori a 6 mesi p > 

0,05 

 
Moderate intensity 

training (MIT) 

Vincent H.K., 

George S.Z. et 

al., 2014. USA. 

1. Esercizi total 

body contro 

resistenza 

(TOTRX) 2. 

Esercizi 

estensione 

lombare 

contro 

resistenza 

(LEXT) 

ODI p = 0,015, 

RMDQ p = 0,007, 

PCS p = 0,002 NPRS 

alzarsi da sedia p = 

0,038 e cammino p = 

0,033 in TOTRX. 

NPRS cammino in 

LEXT p = 0.033 

TSK p = 0,704, FABQ p = 0,457 
 

Usual care, no 

esercizio + educazione 
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Discussione 
L’obiettivo di questa revisione è stato quello di indagare l’efficacia dell’allenamento con i 

sovraccarichi nel CLBP, un ambito ancora poco indagato in letteratura rispetto a quanto fatto su 

soggetti sani. La definizione resistance training inoltre è di difficile interpretazione in letteratura, 

come già sottolineato da altre revisioni (25). Si definisce resistance training quella grande categoria 

di allenamenti fisici anaerobici in cui i muscoli esercitano la propria attività contro un carico 

esterno (19). Il carico esterno può essere rappresentato da un peso, dal vincolo di un macchinario, 

da una resistenza elastica o dal proprio corpo. Per rimanere il più fedeli possibile alla definizione di 

“allenamento con sovraccarichi”, si è deciso di includere solo gli interventi che andavano ad 

aggiungere un sovraccarico al peso corporeo, escludendo gli interventi realizzati a corpo libero o 

con l’ausilio di elastici.  

Gli outcome primari presi in esame sono stati il dolore, la disabilità e la qualità di vita. Gli outcome 

secondari presi in esame sono stati molto eterogenei (forza, mobilità, cross – sectional area 

muscolare ecc.). Infine, in questa revisione si è cercato di far luce su altri aspetti ancora non chiari 

in letteratura, come i parametri e la posologia (intensità, volumi, frequenza, durata) ottimali per 

massimizzare i miglioramenti negli outcome indagati, e sull’individuazione di quale fenotipo di clbp 

potrebbe maggiormente beneficiare di un intervento basato sull’allenamento con sovraccarichi. 

 

Dolore, disabilità e qualità della vita 
I risultati di questa revisione sono in linea con precedenti revisioni (12,25) riguardo l’esercizio con 

sovraccarico nel clbp. In linea generale, tutti gli studi sono concordi sul fatto che l’allenamento con 

sovraccarichi, da solo o in combinazione con altre forme di esercizio, abbia un alto impatto nel 

ridurre il dolore, la disabilità e nel migliorare la qualità della vita nel breve termine. Il resistance 

training inoltre, sembra essere maggiormente efficace rispetto al no training, alla semplice 

educazione o usual care. Negli altri trial analizzati invece, l’allenamento con sovraccarichi non 

mostra particolari benefici rispetto ad altri tipi di intervento come training del controllo motorio o 

stabilizzazione. Un aspetto fondamentale da sottolineare è che negli studi analizzati, spesso 

l’allenamento con sovraccarichi è indagato non da solo ma in combinazione con altri interventi. 

Essendo il clbp una condizione determinata da diversi fattori psico - sociali, infatti, un approccio 

multimodale, dato dalla combinazione di diversi interventi potrebbe essere la scelta più 

appropriata nel migliorare le condizioni cliniche di questi pazienti. Dal punto di vista muscolo-
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scheletrico infatti, questi pazienti possono presentare non solo una ridotta forza, resistenza e 

trofismo dei muscoli del tronco, ma anche un ritardo di attivazione o un mancato rilascio di questi 

durante attività funzionali e questi impairment possono contribuire alla cronicizzazione o alla 

disabilità di questi pazienti (49–51). Abbinare quindi all’allenamento della forza gli esercizi per il 

controllo motorio o esercizi di stabilizzazione potrebbe, oltre ad incrementare forza, resistenza e 

trofismo, ripristinare l’organizzazione neuromotoria dei muscoli del tronco, apportando un 

ulteriore beneficio in questi pazienti (12,52). Questo potrebbe essere il razionale alla base del 

risultato dello studio di Verbrugghe J., Hansen D. et. al. (48) nel quale i due gruppi di intervento 

eseguono un protocollo (differente solo per intensità di allenamento) composto da training cardio 

– respiratorio, resistance training e core training. Per quanto riguarda l’individuazione di indicazioni 

riguardanti la posologia ottimale nel migliorare l’outcome dolore, i risultati di questa revisione si 

rivelano di difficile interpretazione. I parametri che vengono indagati maggiormente negli studi 

sono l’intensità e la frequenza di allenamento. Un’intensità di allenamento sia elevata (50 – 70% 

MVIC, 80% 1 RM) che moderata (20% MVIC, 60% 1RM) permette di ottenere miglioramenti 

statisticamente significativi sul dolore. Inoltre, la stessa discriminazione tra intensità elevata e 

moderata risulta difficile. Come indicato da una revisione simile a questa (12), molti studi utilizzano 

una percentuale superiore al 70% 1RM, che nel sano è la soglia sopra la quale avvengono gli 

adattamenti neuromuscolari in risposta all’allenamento con sovraccarichi. Per quanto riguarda la 

frequenza, solo lo studio di Kell RT., Risi AD., et al. 2011 (39), rivelatosi ad alto rischio di bias, mette 

a confronto gruppi di intervento che eseguono un protocollo di resistance training con diversa 

frequenza settimanale. Il gruppo che esegue 4 allenamenti settimanali mostra una riduzione 

maggiore alla VAS e alla ODI rispetto ai gruppi che si allenano 2 e 3 volte la settimana (che 

comunque migliorano rispetto al controllo). Poiché il gruppo che esegue 4 allenamenti a settimana 

ha ottenuto miglioramenti maggiori anche sull’outcome della forza, i miglioramenti relativi 

all’outcome dolore potrebbero essere direttamente correlati ad esso. 

Per quanto riguarda la possibilità di individuare il fenotipo di low back pain “responder” 

all’allenamento con sovraccarichi, dai risultati della revisione si può ipotizzare che il soggetto che 

potrebbe maggiormente beneficiare del resistance training è il paziente sedentario, con livelli di 

forza relativamente bassi. La motivazione di questa ipotesi potrebbe risiedere nel fatto che gli 

individui a rischio maggiore di incorrere in episodi di low back pain sono soggetti sedentari o 

soggetti ad alto grado di attività fisica (53,54). Mentre il low back pain del soggetto che esegue 

frequentemente attività intense, può essere determinato dal sovraccarico graduale o improvviso, 
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l’organismo e in particolare la colonna del soggetto sedentario vanno incontro a processi di 

decondizionamento che ne influenzano negativamente la capacità di carico. Secondo alcuni autori 

infatti l’atrofia dei muscoli estensori del tronco non è solo associata, ma è anche predittiva di LBP e 

potrebbe contribuire al mantenimento del dolore nei soggetti con clbp (12,55). L’allenamento con i 

sovraccarichi potrebbe essere quindi un’arma vincente nel contrastare i processi come la riduzione 

del tono – trofismo, della forza, dell’endurance e del controllo motorio che interessano la 

muscolatura paravertebrale e migliorare la capacità di carico di tutte le strutture, oltre che 

innescare meccanismi di adattamento sovraspinale (12). Questa ipotesi sembra essere sostenuta 

dai risultati di questa revisione, poiché nella maggior parte degli studi presi in considerazione i 

miglioramenti dell’outcome forza muscolare sono accompagnati anche dal miglioramento 

dell’outcome dolore.  

Prendendo spunto dalla revisione di Lumajoki H.A., Beltran M.B. et. al. (56) , in cui gli autori 

indagano l’efficacia degli esercizi di controllo motorio nel lbp e affermano quanto sia importante 

l’identificazione iniziale di pazienti con impairment del controllo motorio, individuandoli come i 

principali “responder” al trattamento, si può altrettanto ipotizzare come il paziente “responder” 

all’allenamento con sovraccarichi possa essere il paziente con impairment della forza.  

Un altro quesito riguarda il tipo di esercizi con sovraccarico ideali per il paziente con clbp. A tal 

proposito, Berglund L., Aasa B. et. al., nella loro analisi secondaria (57) dei vari studi condotti in cui 

mettevano a confronto un protocollo basato sul deadlift training con un protocollo di training del 

controllo motorio a basso carico, si domandano quale paziente con clbp può beneficiare di un 

allenamento basato sul deadlift. Gli autori giungono alla conclusione che pazienti con minore 

dolore (VAS < 6), minore disabilità e una maggiore performance al Biering - Sorensen test 

(endurance isometrica > 1 minuto) alla baseline, beneficiano maggiormente di un programma 

basato su deadlift. Il risvolto clinico potrebbe essere che per inserire deadlift e più in generale 

esercizi di rinforzo globale in riabilitazione e far sì che si abbiano benefici, il paziente deve avere 

sufficiente forza ed endurance degli estensori lombari e una intensità di dolore sufficientemente 

bassa. In caso contrario, sembrerebbe essere più indicato il retraining con sovraccarico isolato della 

muscolatura della colonna e degli arti inferiori.  

Lo studio di Cai C., Yang Y., et al. (41) su runner amatoriali con clbp, che migliorano maggiormente 

alla PSFS quando eseguono resistance training per l’arto inferiore, sembra indicare che il 
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miglioramento nella disabilità possa essere ottenuto maggiormente eseguendo allenamento con 

sovraccarico dei distretti più coinvolti nelle attività limitate. 

Non si possono, infine, trarre conclusioni rilevanti sull’efficacia a medio e lungo termine data la 

carenza degli studi e la non significatività dei risultati ottenuti. 

 

Altre misure di outcome e posologia 
I risultati di questa revisione hanno reso necessaria l’analisi anche di altre misure di outcome oltre 

a quelle discusse in precedenza, prima fra tutti la forza muscolare. Data la grande eterogeneità dei 

tipi forza valutati, dei distretti analizzati e degli strumenti di valutazione, risulta difficile trarre una 

conclusione univoca. Tuttavia, i risultati di questa revisione sono in linea con ciò che è stato 

precedentemente evidenziato in letteratura (12,25).Si può infatti affermare in linea generale che 

l’allenamento con sovraccarichi sembra essere particolarmente efficace nel miglioramento dei 

parametri di forza a breve termine. In particolar modo, gli estensori lombari sembrano essere il 

target principale dell’allenamento con sovraccarichi per la loro diretta connessione con la colonna 

e la loro funzione anti – gravitaria. Come già evidenziato in precedenza infatti secondo alcuni 

autori, l’atrofia dei muscoli estensori del tronco non è solo associata, ma è anche predittiva di LBP 

e potrebbe contribuire al mantenimento del dolore nei soggetti con clbp (55). In virtù di ciò, il 

protocollo riabilitativo dovrebbe essere orientato alla scelta di esercizi che coinvolgano 

maggiormente la muscolatura estensoria lombare, con l’intento di migliorarne l’endurance 

isometrica.  

I trial presi in esame hanno anche indagato altre misure di outcome come la mobilità, la fitness 

cardio – respiratoria, la CSA della muscolatura paravertrebrale e altri parametri legati a domini 

psico – sociali come la kinesiofobia. Tuttavia, a causa della eccessiva variabilità negli studi delle 

misure di outcome surrogate indagate, risulta difficile trarre conclusioni univoche.  

Per quanto riguarda la posologia, se di intensità e frequenza si è già parlato nel paragrafo dedicato 

a dolore e disabilità, occorre soffermarsi sulla durata dei programmi di allenamento. Come già 

evidenziato, la durata più frequente dei protocolli è stata di 8 o 12 settimane. Anche questo dato è 

in linea con le precedenti revisioni in questo ambito (12,25). Questo potrebbe essere dato dal fatto 

che programmi di tale durata potrebbero essere più efficaci in soggetti con clbp, poiché 
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porterebbero a incrementi di forza e massa muscolare non raggiungibili con protocolli di durata 

inferiore (24). 

Un altro aspetto fondamentale da considerare è che la maggior parte dei protocolli di intervento 

basato su allenamento con sovraccarichi prevedeva l’utilizzo di una progressione dei parametri di 

allenamento (volume o intensità). Ciò, in linea con i risultati di precedenti revisioni (12,25), lascia 

ipotizzare che, per ottenere miglioramenti in termini di forza e degli altri outcome desiderati, un 

protocollo debba considerare un aumento sistematico dei carichi di lavoro che non deve 

necessariamente differire dai principi di periodizzazione utilizzati nell’allenamento di soggetti sani.  

 

Limiti e considerazioni sul rischio di bias 
La presente revisione mostra alcuni fattori che ne limitano l’applicabilità clinica. Primo fra tutti 

troviamo il fatto che sebbene gli studi includano pazienti con diagnosi di clbp, spesso adottano 

ulteriori restrizioni nei criteri di inclusioni riguardo il grado di attività fisica (sedentari o sportivi 

amatoriali), l’età, il sesso, la dimensione del dolore (meccanico-nocicettivo), specifiche soglie di 

riferimento sui patient-reported outcome (NPRS >2 e <4) e la situazione lavorativa (no lavori 

pesanti). Inoltre le modalità con cui viene svolto l’esercizio sono differenti tra i vari studi: variano i 

setting terapeutici (palestra o clinica), le resistenze utilizzate (pesi o macchinari da palestra), se è 

presente/assente un supervisore e la posologia dell’esercizio. Questa variabilità tra gli studi ne 

limita l’applicabilità clinica sebbene, in linea generale, queste differenze non sembrano avere un 

impatto importante sui risultati dell’intervento che si dimostra egualmente efficace nella 

maggioranza degli studi. 

Un secondo limite è dato dal fatto che spesso l’allenamento con sovraccarichi è indagato non da 

solo ma in combinazione con altri interventi. Negli RCTs inclusi nella revisione infatti l’allenamento 

della forza è spesso abbinato ad esercizi di stabilizzazione/controllo motorio ma è anche stato 

abbinato ad interventi di PNE, all’allenamento aerobico e ad usual care. Sono disponibili infatti 

pochi studi che mettono a confronto l’efficacia di una sola variabile e questo limita molto la 

possibilità di trarre indicazioni chiare e univoche circa la durata ideale e la posologia di un 

programma di allenamento con sovraccarichi in soggetti con clbp.  

Un ulteriore limite è rappresentato dalla qualità degli studi esaminati, nel complesso bassa. Undici 

studi sono stati valutati come “high risk”, nove come “some concerns” e solo uno come “low risk”. 
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Il parametro valutato come “high risk” con più frequenza è stato “risk of bias in measurement of 

the outcome” in parte a causa della natura stessa dell’intervento che delle misure di outcome 

valutate. Dato che i soggetti sono sia partecipanti che valutatori, in quanto gli outcome considerati 

sono patient – reported, è possibile che la conoscenza dell’intervento abbia influito sulla 

valutazione. Questa interferenza è maggiormente probabile per gli studi che confrontano gruppi di 

non intervento o usual care e per follow up a breve termine. In aggiunta, i soggetti, nella quasi 

totalità degli studi, erano a conoscenza dell’intero design dello studio e quindi anche degli 

interventi di confronto. Il parametro valutato con Il parametro valutato più frequentemente come 

“some concerns” è stato il “Risk of bias in selection of the reported result”, principalmente perché 

la maggior parte degli studi non presentava un protocollo di studio registrato e nessuno presentava 

un piano d’analisi. 
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Conclusioni  
L’allenamento con sovraccarichi rappresenta un’ottima opzione di trattamento per soggetti con 

chronic low back pain. Nonostante le caratteristiche degli studi varino sia per le caratteristiche 

della popolazione che per la posologia degli interventi, tutti gli studi concludono che questa forma 

di esercizio sia efficace nel migliorare gli outcome dolore, disabilità, qualità della vita e forza 

muscolare per questi pazienti. Gli effetti dell’intervento infatti sembrano simili a dispetto delle 

varie forme di resistenza utilizzate (macchinari o pesi liberi). La costante riscontrabile nei vari studi 

è legata a due fattori: un’intensità elevata (> 70% 1RM) e una progressione dei parametri di 

allenamento. Per quanto riguarda durata e posologia, è opportuno ricorrere a programmi con una 

frequenza di almeno 2 sedute a settimana e una durata di almeno 8 settimane.  

Un’altra questione è legata all’abbinamento del resistance training con altri tipi di intervento. 

Essendo il clbp una condizione multifattoriale e psico – sociale, molto spesso gli interventi per la 

sua gestione sono molteplici. È ciò che emerge da questa revisione in quanto nella maggior parte 

degli studi l’allenamento con sovraccarichi è affiancato da altri tipi di intervento, probabilmente 

con l’intento di aumentarne i benefici sugli outcome analizzati.  

D’altra parte, l’aspetto controverso rispetto all’utilizzo di protocolli che prevedono un’alta 

variabilità di interventi è proprio la loro difficile confrontabilità. La presente revisione ha 

evidenziato la necessità per studi futuri di confrontare allenamenti con sovraccarichi che 

differiscano di pochi parametri, per rilevare quale sia la posologia migliore.  

Come già detto in precedenza il clbp è una condizione in cui i soggetti che ne soffrono possono 

presentare impairment molto differenti. Data questa premessa, l’allenamento con sovraccarichi 

potrebbe risultare più efficace per un determinato fenotipo di clbp. Dalla presente revisione 

sembra emergere che l’allenamento con sovraccarichi sia indicato nel paziente sedentario e 

decondizionato, prendendo in considerazione sia esercizi di resistance training isolato degli 

estensori lombari che esercizi di sovraccarico globale. A nostro avviso, la ricerca futura dovrà 

indagare meglio questo aspetto producendo una letteratura meno confusa e di maggiore qualità.  
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Key points 
1- L’allenamento con sovraccarichi è una strategia utile per trattare pazienti con chronic low 

back pain sugli outcome dolore, disabilità, qualità della vita e forza muscolare. 

2- La durata dei protocolli non dovrebbe essere inferiore a 8 settimane e dovrebbe prevedere 

parametri di allenamento caratterizzati da intensità elevata (> 70% 1 RM) e progressione 

sistematica dei parametri di allenamento, frequenza di almeno due sedute a settimana, 

scelta di esercizi volti al rinforzo degli estensori lombari ed esercizi multiarticolari. Sono 

tuttavia necessari ulteriori studi per individuare la posologia ottimale per questa 

condizione.  

3- Il soggetto maggiormente “responder” a questo tipo di trattamento sembrerebbe essere il 

paziente sedentario e decondizionato a livello della muscolatura lombare, ma ulteriori studi 

sono necessari per approfondire questo aspetto. 

4- L’integrazione di questa forma di intervento in un approccio multimodale, che consideri la 

natura psico – sociale del clbp, potrebbe risultare ancora più efficace per alcuni tipi di 

pazienti.
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Appendice 
Protocollo 

Linee guida 

Questo protocollo è stato redatto seguendo le indicazioni della checklist PRISMA. 

Quesito di revisione: 

Utilizzo ed efficacia dell’esercizio con sovraccarichi in pazienti con chronic low back pain (CLBP) 

Introduzione 

Il low back pain è definito come dolore e/o limitazione funzionale compreso tra il margine inferiore 

dell’arcata costale e le pieghe glutee inferiori con eventuale irradiazione posteriore alla coscia, ma 

non oltre il ginocchio(1). Non è una patologia, ma un sintomo e rientra tra i disturbi muscolo-

scheletrici a maggior prevalenza in tutto il mondo, provocando danni notevoli sia dal punto di vista 

socio-economico che in termini di disabilità dei soggetti che ne soffrono (2) (3). In termini 

percentuali, si stima che il 50 – 80% di individui andrà incontro ad almeno un episodio di low back 

pain nella vita (4). Per quanto riguarda l’incidenza, nel 2017 si è attestata al 3,2% con circa 245,9 

milioni di nuovi casi (5). Secondo il global burden of disease 2020, la prevalenza mondiale di low 

back pain standardizzata per età si stima essere del 7,3%. Sembrano essere più colpiti i soggetti di 

sesso femminile e aumenta la probabilità di andare incontro a un episodio di low back pain con 

l’aumentare dell’età, con un picco di incidenza intorno ai 45 – 54 anni. La prevalenza si mostra più 

alta nei soggetti con età superiore agli 85 anni (6). Tra le varie classificazioni del low back pain, una 

delle più utilizzate è quella che prende in considerazione l’aspetto temporale dei sintomi. Il 

perdurare di questi oltre i tre mesi, infatti, definisce il low back pain cronico (1).  

In termini di gestione del clbp, sono numerosi gli approcci terapeutici che la letteratura scientifica 

ha indagato nel corso degli anni (7). Considerando la sua natura multifattoriale, le linee guida 

attuali consigliano un approccio globale secondo il cosiddetto modello biopsicosociale. Il razionale 

del modello risiede nel fatto che la gestione del clbp dovrà comprendere interventi specifici che 

mirano al miglioramento e risoluzione di tutti quei fattori (biologici, psicologici, neurofisiologici e 

legati alle comorbidità e allo stile di vita) che lo sottendono (2) (8) (9). 

All’interno di questo modello, ha acquisito importanza l’utilizzo dell’esercizio terapeutico come 

forma di trattamento. Il low back pain muscoloscheletrico non specifico infatti, per la sua natura 
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biopsicosociale e multidimensionale, sembrerebbe rispondere meglio all’utilizzo di terapie attive 

basate sull’esercizio piuttosto che al “no treatment”, usual care, placebo o ad altre terapie 

conservative (terapia manuale, elettroterapia, educazione, farmaci ed esercizi di rilassamento) (17) 

In particolar modo, l’assenza di forte correlazione tra dolore e danno, il coinvolgimento di fattori 

legati allo stile di vita e la progressiva perdita di condizionamento delle strutture muscolari in 

soggetti con low back pain, potrebbero giustificare l’utilizzo di forme di esercizio ad alta intensità 

(12). Una delle sfide sottolineate in letteratura risiede infatti nell’identificazione di fenotipi di low 

back pain, sulla base di una base patoanatomica o definiti attraverso il ragionamento clinico, che 

potrebbe aprire la strada a nuovi approcci che impattino direttamente la causa del low back pain e 

la disabilità che ne deriva (2).  

La necessità di questa revisione nasce quindi dalle lacune appena descritte in letteratura, ma anche 

dalla crescente evidenza scientifica circa l’utilizzo dell’esercizio con sovraccarichi come forma di 

trattamento del low back pain, nonostante non esistano indicazioni chiare circa il tipo e la 

posologia di esercizio in relazione al low back pain come disturbo muscolo-scheletrico (25).  

Questa revisione si propone di valutare efficacia e razionale di utilizzo dell’allenamento con 

sovraccarichi in pazienti con low back pain cronico in termini di miglioramento del dolore, disabilità 

e qualità della vita.  

Obiettivi 

Indagare il razionale di utilizzo e l’efficacia degli esercizi con sovraccarichi in pazienti con low back 

pain cronico, in termini di miglioramento del dolore, disabilità e qualità della vita.  

Modello P.I.C.O. 

P: soggetti con chronic low back pain 

I: esercizio con sovraccarico 

C: qualsiasi altro intervento o non intervento 

O: dolore, disabilità e qualità della vita 

Metodi 

Criteri di eleggibilità: 
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- Criteri di inclusione 

o Articoli con abstract consultabile 

o Articoli con full text reperibile 

o Disegno di studio: rct 

o Lingua: italiano, inglese 

o Popolazione: Adulti (età >18 anni), chronic low back pain (> 3 mesi), low back pain 

muscoloscheletrico non specifico nocicettivo, neuropatico e nociplastico. 

o Periodo di pubblicazione: nessun limite. 

o Intervento: esercizio con sovraccarico di colonna, arto superiore o inferiore. Esempi 

di esercizi, ma non limitati a questi: deadlift, hip lift, squat, back extension exercise, 

core exercise, military press. 

o Comparazione: qualsiasi intervento o non intervento. 

o Misura di outcome:  

▪ dolore misurato attraverso scala VAS o altri PROM pre e post intervento 

▪ disabilità misurato attraverso prom pre e post intervento 

▪ qualità della vita misurato tramite prom pre e post intervento 

 

- Criteri di esclusione: 

o Full text o abstract non disponibile 

o Studi non lingua inglese o italiana 

o Revisioni sistematiche, narrative, case series/reports, studi osservazionali 

trasversali, trial clinici non randomizzati e controllati. 

o Popolazione: età < 18 anni, donne in stato di gravidanza, low back pain acuto e 

subacuto (<3 mesi), low back pain da cause di patologie specifiche e/o non di 

competenza fisioterapica (e.g. tumori, infezioni, stenosi, sindrome della cauda 

equina, artrite reumatoide o altre). 
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Database di ricerca 

La ricerca verrà condotta tra ottobre 2023 e aprile 2024 su PubMed (Medline), Pedro, Cochrane. 

Strategia di ricerca:  

La stringa di ricerca su PubMed è stata lanciata grazie alla funzione PubMed Advance 

Search Builder e grazie all’utilizzo dei seguenti Mesh Terms e dei seguenti Entry Terms. 

 

o ((((((((((low back pain[MeSH Terms]) OR ("low back pain"[Title/Abstract])) OR 

("chronic low back pain"[Title/Abstract])) OR ("low back ache"[Title/Abstract])) OR 

(lumbago[Title/Abstract])) OR (back pain[MeSH Terms])) OR ("back 

pain"[Title/Abstract])) OR ("back ache"[Title/Abstract])) AND (((((((((((((resistance 

training[MeSH Terms]) OR ("resistance training"[Title/Abstract])) OR ("strength 

training"[Title/Abstract])) OR ("exercise program"[Title/Abstract])) OR 

(deadlift[Title/Abstract])) OR (powerlifting[Title/Abstract])) OR 

(weightlifting[Title/Abstract])) OR ("weight-bearing exercise"[Title/Abstract])) OR 

("strength exercises"[Title/Abstract])) OR ("high-intensity interval 

training"[Title/Abstract])) OR ("back training"[Title/Abstract])) OR ("muscle 

strengthening"[Title/Abstract])) OR ("hip lift"[Title/Abstract]))) AND 

((((((((((((pain[MeSH Terms]) OR (pain[Title/Abstract])) OR (disability 

evaluation[MeSH Terms])) OR ("disability evaluation"[Title/Abstract])) OR 

(disability[Title/Abstract]))) OR (quality of life[MeSH Terms])) OR ("quality of 

life"[Title/Abstract])) OR ("life quality"[Title/Abstract])) OR ("health related quality 

of life"[Title/Abstract])) OR (HRQOL[Title/Abstract])))) AND (("randomized controlled 

trial"[Publication Type] OR "controlled clinical trial"[Publication Type] OR 

"randomized"[Title/Abstract] OR "placebo"[Title/Abstract] OR "drug therapy"[MeSH 

Subheading] OR ("randomly"[Title/Abstract] OR "trial"[Title/Abstract] OR 

"groups"[Title/Abstract])) NOT ("animals"[MeSH Terms] NOT "humans"[MeSH 

Terms])) 

 

  



78 
 

Selezione degli studi 

La revisione verrà condotta da un solo revisore, il tesista, che esaminerà ogni record e ogni report 

recuperato secondo i seguenti step: 

o Immissione della stringa all’interno del database di Medline, Pedro, Cochrane 

o Selezione in base a titolo e abstract 

o Selezione in base ai full text 

o Selezione in base a soddisfazione dei criteri di inclusione esplicitati 

precedentemente 

Verrà effettuato lo screening di titoli e abstract per escludere gli studi non eleggibili. Per ogni 

articolo rilevante da titolo e abstract, verrà reperito il full text e analizzato per verificarne 

l’eleggibilità. I full text che non rispetteranno i criteri di inclusione verranno esclusi. L’analisi degli 

studi verrà effettuata secondo il modello P.I.C.O. 

I risultati delle ricerche nei diversi database verranno uniti e confrontati tramite il software Rayyan, 

dopodiché i duplicati verranno rimossi. 

Raccolta dei dati 

La raccolta dei dati verrà effettuata sempre da un solo revisore, il tesista, ed avverrà con le stesse 

caratteristiche dichiarate nel capitolo “selezione degli studi”. 

Rayyan verrà utilizzato come piattaforma di aiuto al revisore. 

Caratteristiche dei dati 

I domini e le relative misure di outcome presi in considerazione per l’analisi critica e il confronto tra 

i risultati sono quelli elencati nei criteri di inclusione, relativi alle misure di outcome e alla “O” del 

PICO: dolore, disabilità e qualità della vita.   

Eventuali misure di outcome surrogate (ad esempio: variazioni della forza e/o endurance 

muscolare, mobilità, qualità del sonno, stress) verranno prese in considerazione solo se correlate 

ad interventi di interesse della revisione.  

Le caratteristiche degli studi esplicitate per il confronto critico saranno: informazioni generali 

(autore, data di pubblicazione, paese in cui è stato svolto), popolazione di riferimento (dimensioni 

del campione, età, tipo, intensità e durata dei sintomi), intervento e confronto (modalità, 
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contenuto, frequenza e durata dell’intervento), misure di outcome utilizzate (primarie e surrogate), 

eventuali follow up e le conclusioni del trial clinico. 

Strumento valutazione bias:  

The Cochrane Collaboration’s Risk of Bias tool 2.0 (R.o.B.). 
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Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
TEMPLATE FOR COMPLETION 

Edited by Julian PT Higgins, Jelena Savović, Matthew J Page, Jonathan AC Sterne 

on behalf of the RoB2 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. 
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This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. 

Study details 

Reference 
Aasa B, Berglund L, Michaelson P, Aasa U. Individualized low-load motor control exercises and education versus a high-load lifting 
exercise and education to improve activity, pain intensity, and physical performance in patients with low back pain: a randomized 
controlled trial. J Orthop Sports Phys Ther. 2015 Feb;45(2):77-85, B1-4 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: High intensity lifting exercise Comparator: Low load motor control exercise 

 

Specify which outcome is being assessed for risk of bias Pain 

 

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. 

Table 2 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

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

http://creativecommons.org/licenses/by-nc-nd/4.0/
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x Journal article(s) with results of the trial 
x Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref.: “The randomization was performed by a person who had not been in 
contact with any of the participants.” “The randomization was stratified for 
sex and age […] into 4 groups. Within each group, separate randomization 
was performed by applying a computergenerated procedure of “n out of N. 

Y / PY / PN / N / NI 
 

Y 

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

Y / PY / PN / N / NI 
 

PY 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

Table 1 Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions ( effect of assignment to intervention )  

  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

Y 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

PN 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 
 
 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

Ref: “Linear mixed-model analysis was chosen because it uses all the available 
information in data in a repeated-measures design and is robust in handling 
missing data.” 

Y / PY / PN / N / NI 
 

Y 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 



85 
 

Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

 Figure 2. 24% lost to 12mo follow-up. Y / PY / PN / N / NI 
 

N 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

Ref: “Linear mixed-model analysis was chosen because it uses all the available 
information in data in a repeated-measures design and is robust in handling 
missing data.” 

NA / Y / PY / PN / N 
 

PY 

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

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement Nonostante il modello usato per analizzare I dati mancanti è ritenuto efficace per 
ridurre il risk of bias, c’è evidenza che alcuni dati mancanti dipendono dalla 
natura dell’intervento e dal valore dell’outcome. 

Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

 Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

 NA / Y / PY / PN / N / NI 
 

Y 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

Caratteristiche che riducono il r.o.b.: - I 2 gruppi sono 2 gruppi d’intervento; - Il 
valutatore che può aver assistito i soggetti nel compilare il Prom è in cieco; - Sono 
trascorsi 10 mesi dalla fine dell’intervento e l’ultimo follow-up 

NA / Y / PY / PN / N / NI 
 

PY 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

PN 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

NI 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
Some concerns 

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

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

Unpredictable 
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Study details 

Reference 
Atalay E, Akova B, Gür H, Sekir U. Effect of Upper-Extremity Strengthening Exercises on the Lumbar Strength, Disability and Pain of 
Patients with Chronic Low Back Pain: A Randomized Controlled Study. J Sports Sci Med. 2017 Dec 1;16(4):595-603. PMID: 
29238262; PMCID: PMC5721192. 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: Upper-extremity exercise Comparator: General exercise 

 

Specify which outcome is being assessed for risk of bias Pain / Disability 

 

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. 

Figure 6 e 7 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
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x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref: “The patients were categorized into two groups via draw lot (Oaks, 
2012).” 

Y / PY / PN / N / NI 
 

NI 

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

Y / PY / PN / N / NI 
 

NI 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

 Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions ( effect of assignment to intervention )  

  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

Y 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

NI 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 
 

NI 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

  Y / PY / PN / N / NI 
 

NI 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

 NA / Y / PY / PN / N 
 

PN 

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

 NA / Y / PY / PN / N / NI 
 

NI 

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

NA / Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

High risk 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

Dolore = VAS Disabilità = MODI Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

Figura 1 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

 NA / Y / PY / PN / N / NI 
 

Y 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 
 

PY 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

Nello studio non è presente nè un protocollo nè un piano di analisi preimpostato Y / PY / PN / N / NI 
 

NI 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

N 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 



97 
 

Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
High risk 

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

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

Unpredictable 
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Study details 

Reference 
Berglund L, Aasa B, Michaelson P, Aasa U. Sagittal lumbopelvic alignment in patients with low back pain and the effects of a high-
load lifting exercise and individualized low-load motor control exercises—a randomized controlled trial. Spine Journal. 2018 Mar 
1;18(3):399–406. 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: High Load Deadlift Comparator: Low Load Motor Control Exercise 

 

Specify which outcome is being assessed for risk of bias Lumbopelvic alignment. Sacral Angle. 

 

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. 

Table 2. 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
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x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref.: “The randomization was performed by a person who had not been in 
contact with any of the participants.” “The randomization was stratified for 
sex and age […] into 4 groups. Within each group, separate randomization 
was performed by applying a computer generated procedure of “n out of N. 

Y / PY / PN / N / NI 
 

Y 

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

Y / PY / PN / N / NI 
 

PY 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

 Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions ( effect of assignment to intervention )  

  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

Y 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

PN 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

Ref: “Linear mixed-model analysis was chosen because it uses all the available 
information in data in a repeated-measures design and is robust in handling 
missing data.” 

Y / PY / PN / N / NI 
 

Y 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
Low Risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

  Y / PY / PN / N / NI 
 

N 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

 NA / Y / PY / PN / N 
 

PY 

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

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

RX Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

Ref.: “The examiners involved in the 12 collection and measurement of the 
radiographic images were blinded to the intervention status 13 of the 
participants”. 

NA / Y / PY / PN / N / NI 
 

N 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

Y 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

PN 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
Some concerns 

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

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

Unpredictable 
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Study details 

Reference 
Berglund L, Aasa B, Michaelson P, Aasa U. Effects of Low-Load Motor Control Exercises and a High-Load Lifting Exercise on Lumbar 
Multifidus Thickness. Spine (Phila Pa 1976). 2017 Aug 1;42(15):E876–82. 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: High Load Deadlift Comparator: Low Load Motor Control 

 

Specify which outcome is being assessed for risk of bias Lumbar multifidus thickness 

 

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. 

Table 2 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
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x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random?  Y / PY / PN / N / NI 
 

Y 

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

Y / PY / PN / N / NI 
 

PY 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

 Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions ( effect of assignment to intervention )  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

Y 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

PN 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 
 

Y 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

  Y / PY / PN / N / NI 
 

N 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

 NA / Y / PY / PN / N 
 

PY 

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

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

Ultrasound Imaging Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

  Y / PY / PN / N / NI 
 

NI 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

 NA / Y / PY / PN / N / NI 
 

Y 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 
 

PN 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 
 
 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

PN 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

NI 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
Some concerns 

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

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

Unpredictable 
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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. 

Study details 

Reference 
Bruce-Low S, Smith D, Burnet S, Fisher J, Bissell G, Webster L. One lumbar extension training session per week is sufficient for 
strength gains and reductions in pain in patients with chronic low back pain ergonomics. Ergonomics. 2012;55(4):500-7 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: One LET x week Comparator: Two LET x week / control 
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Specify which outcome is being assessed for risk of bias Pain / Disability 

 

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. 

Table 2 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref: “A modified randomised control trial design, as defined by Dvir (2007), 
was adopted.” 

Y / PY / PN / N / NI 
 

NI 

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

Y / PY / PN / N / NI 
 

NI 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

 Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended  interventions (effect of assignment to intervention )  

  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

Y 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

PN 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 
 

NI 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

 Ref: “Following approval by the relevant ethics committees, 75 non-specific CLBP 
patients were assessed for eligibility and of these 72 completed the intervention 
[…] Non-completion of training intervention due to relocation from the area n=3” 

Y / PY / PN / N / NI 
 

PY 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by 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? 

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low risk 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

E’ stata utilizzata la VAS per il dolore e la ODI per la disabilità. Y / PY / PN / N / NI 
 

Y 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

Ref: “The intervention consisted of a 12 week training programme which was 
then followed by post testing (maximal lumbar isometric strength, ROM, 
modifiedmodified Schober’s flexion test and completion of the ODI and the VAS).” 
Non è specificato nel dettaglio quando è stato effettuato il follow-up. 

Y / PY / PN / N / NI 
 

NI 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

 NA / Y / PY / PN / N / NI 
 

Y 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

Le aspettative tra il gruppo di controllo (usual care) e I gruppi di intervento 
potrebbero influenzare la misurazione dell’outcome ma tra I gruppi d’intervento 
questa influenza potrebbe essere ridotta. 

NA / Y / PY / PN / N / NI 
 

PY 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

High risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

NI 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

NI 

5.3 ... multiple eligible analyses of the 
data? 

Nei risultati sono presenti le analisi dichiarate nella sezione Metodi. Non sono 
presenti però I dati dei soggetti alla baseline. 

Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
High risk 

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

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

Unpredictable 
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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. 

Study details 

Reference 
Cai C, Yang Y, Kong PW. Comparison of Lower Limb and Back Exercises for Runners with Chronic Low Back Pain. Med Sci Sports 
Exerc. 2017 Dec;49(12):2374-2384 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: LL strength training Comparator: LE training / lumbar stabilization 
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Specify which outcome is being assessed for risk of bias Pain 

 

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. 

Table 2 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref: “Using a block randomization table, participants were evenly allocated 
into one of the three treatment groups (n = 28 per group with even sex 
distribution): 1) LL exercises, 2) LE exercises, and 3) LS exercises.” 

Y / PY / PN / N / NI 
 

PY 

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

Y / PY / PN / N / NI 
 

NI 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

Table 1 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions ( effect of assignment to intervention )  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

Y 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

PN 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 
 

Y 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

 Figure 1. 12% drop-out Y / PY / PN / N / NI 
 

N 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

Ref: “Given GEE’s capability of handling outcomes with missing data and various 
correlations between time points (32), we could include all 84 participants’ data 
in the analysis.” 

NA / Y / PY / PN / N 
 

PY 

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

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low risk 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

Ref: “Participants were asked to rate their running-induced pain using NPRS (0– 
10) according to the average rating during the past 1 wk.” 

Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

 NA / Y / PY / PN / N / NI 
 

Y 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

Caratteristiche che ridcono il r.o.b.: 
 
3 gruppi sono gruppi d’intervento; - ad ogni follow-up I partecipanti erano ignari 
dei risultati dei follow-up precedent; - I valutatori che assistevano i soggetti erano 
ignari del trattamento che I soggetti avevano ricevuto. 

NA / Y / PY / PN / N / NI 
 

PY 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

NI 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

PN 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

N 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
Some concerns 

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

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

Unpredictable 
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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. 
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Study details 

Reference 
Cortell-Tormo JM, Sánchez PT, Chulvi-Medrano I, Tortosa-Martínez J, Manchado-López C, Llana-Belloch S, Pérez-Soriano P. Effects of 
functional resistance training on fitness and quality of life in females with chronic nonspecific low-back pain. J Back Musculoskelet 
Rehabil. 2018 Feb 6;31(1):95-105 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: FRT Comparator: Control 
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Specify which outcome is being assessed for risk of bias Pain/Disability/Q.o.l. 

 

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. 

Table 2 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref: “The subjects were randomly assigned to either an exercise group (EG) 
or a control group (CG) using a randomized number sheet.” 

Y / PY / PN / N / NI 
 

NI 

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

Y / PY / PN / N / NI 
 

NI 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

 Y / PY / PN / N / NI 
 

N 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions ( effect of assignment to intervention )  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

Y 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

PN 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 
 

PN 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

  Figure 1. 21% drop-out. Y / PY / PN / N / NI 
 

N 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

Ref: “Eleven patients in the EG attended more than 95% of the sessions, and 8 
patients in the CG fully completed the measurement protocol. Their results were 
included in the analysis.” 

NA / Y / PY / PN / N 
 

N 

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

1 drop-out nel gruppo sperimentale vs. 4 nel Gruppo di controllo NA / Y / PY / PN / N / NI 
 

NI 

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

NA / Y / PY / PN / N / NI 
 

PY 

Risk-of-bias judgement  Low / High / Some concerns 
 

High risk 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

Dolore = VAS Disabilità = ODI Qol = SF-36 Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

 NA / Y / PY / PN / N / NI 
 

Y 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 
 

PY 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 
 

PY 

Risk-of-bias judgement  Low / High / Some concerns 
 

High risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

NI 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

PN 

5.3 ... multiple eligible analyses of the 
data? 

Nelle tabelle 2 e 3 sono presenti le analisi descritte nella sezione Metodi Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
High risk 

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

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

Unpredictable 
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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. 

Study details 

Reference 
Effects of three different training modalities on the cross sectional area of the lumbar multifidus muscle in patients with chronic 
low back pain. L A Danneels, G G Vanderstraeten, D C Cambier, et al. doi: 10.1136/bjsm.35.3.186 Br J Sports Med 2001 35: 186-191 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: Stabilization and resistance 
training (2 groups) 

Comparator: Stabilization training only 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Specify which outcome is being assessed for risk of bias CSA multifidus 

 

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. 

Table 2 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref.: “During the recruitment period, each patient was randomly assigned to 
one of three rehabilitation programmes: stabilisation training (group 1; n = 
19) or stabilisation combined with dynamic (group 2; n = 20) or dynamic-
static resistance training (group 3; n = 20).” 

Y / PY / PN / N / NI 
 

Y 

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

Y / PY / PN / N / NI 
 

PY 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

Table 1 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions ( effect of assignment to intervention )  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

Y 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

N 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

Ref.: “The data are presented as mean (SD). A repeated measure analysis of 
variance was applied in an exploratory fashion. However, as the data showed no 
normal distribution (Kolmogorov-Smirnov test significant), parametric tests could 
not be used. Therefore nonparametric alternatives were applied. Within all 
groups, treatment eVects were analysed with the Wilcoxon test. On the relative 
baseline data, a Kruskall-Wallis test was performed to assess group diVerences at 
entry to the trial. For statistical analysis, the software SPSS 9.0. was used. 
Statistical significance was accepted at the 5% level.” 

Y / PY / PN / N / NI 
 

Y 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 



144 
 

  



145 
 

Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

  Y / PY / PN / N / NI 
 

NI 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

 NA / Y / PY / PN / N 
 

NA 

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

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

Computed tomography Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

Ref.: “ In all subjects, standardised transaxial CT images were produced at three 
levels by an independent radiologist blind to the content of the study.” 

NA / Y / PY / PN / N / NI 
 

N 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

PY 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

N 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

N 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
Some concerns 

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

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

Unpredictable 
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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. 

Study details 

Reference 
Harts CC, Helmhout PH, de Bie RA, Staal JB. A high-intensity lumbar extensor strengthening program is little better than a low-
intensity program or a waiting list control group for chronic low back pain: A randomised clinical trial. Australian Journal of 
Physiotherapy. 2008;54(1):23–31. 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: High intensity training / low 
intensity training 

Comparator: Waiting list control 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Specify which outcome is being assessed for risk of bias Disability 

 

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. 

Table 3 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref.: “Eligible participants were randomly assigned to the highintensity 
training group, the low-intensity training group or the waiting list control 
group. Concealed randomisation was performed by means of a computer-
generated table of random numbers with a block size of 6. A researcher who 
was not involved in the randomisation or measurement procedure provided 
the table of random numbers.” 

Y / PY / PN / N / NI 
 

Y 

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

Y / PY / PN / N / NI 
 

Y 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low risk 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions ( effect of assignment to intervention )  

  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

PY 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

PY 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

N 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

Ref.: “All outcome measures were analysed by means of linear regression analysis 
(ie, analysis of covariance)”. 
Ref.: “All analyses were carried out according to the intention-to-treat principle. 
Statistical significance was set at p values of less than 0.05.” 
 

Y / PY / PN / N / NI 
 

Y 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

High Risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

 Ref.: “Twenty-three participants completed the whole program. No co-
interventions were reported during both the intervention and the waiting list 
period”. 

Y / PY / PN / N / NI 
 

Y 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by 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? 

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low risk 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

Disability: RMDQ Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

 NA / Y / PY / PN / N / NI 
 

N 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 
 
 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

Y 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

N 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

N 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
High risk 

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

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

Unpredictable 
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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. 
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Study details 

Reference 
Helmhout PH, Harts CC, Staal JB, Candel MJJM, De Bie RA. Comparison of a high-intensity and a low-intensity lumbar extensor 
training program as minimal intervention treatment in low back pain: A randomized trial. European Spine Journal. 2004 
Oct;13(6):537–47. 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: High intensity training Comparator: Low intensity training 
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Specify which outcome is being assessed for risk of bias Disability 

 

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. 

Table 2 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 

 

  



159 
 

Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref.: “Randomization was done by means of a computer-generated table 538 
of random numbers and a restricted randomization procedure with a block 
size of 4 (provided by a researcher not involved in the project).  

Y / PY / PN / N / NI 
 

Y 

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

Y / PY / PN / N / NI 
 

NI 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

Table 1 Y / PY / PN / N / NI 
 

N 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low risk 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions ( effect of assignment to intervention )  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

Ref.: “The two intervention programs were presented to the participants as 
potentially equally effective for the lower back while targeting different aspects: 
strength in the HIT group versus mobility in the LIT group”. 
 
Ref: “ The present study is an observer-blinded trial. The training sessions and 
data collection (both from questionnaires and from strength measurements) 
were conducted by different people. The two test leaders were not aware of the 
allocation of individual participants to one of the two groups. Conversely, the 
therapist who conducted the training sessions was not informed about 
participant scores on the strength tests; only relevant information about the 
measurements was given (i.e., the initial maximal isometric strength for the 
determination of the initial training load and the positioning into the machine)” 

Y / PY / PN / N / NI 
 

N 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

N 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

Ref.: “All data were entered and analyzed with SPSS 11.0.1 (SPSS, 2001) or MlwiN 
[19]. Checks for missing and incorrect values and for normality were conducted. 
Scores of self-assessed degree of back complaints were broken down into 
“improved” (20% or more improvement) versus “not improved” (less than 20% 
improvement). We chose a cut-off point of 20%, which in our belief refllects a 
clinically relevant change in the health status of a participant”. 

Y / PY / PN / N / NI 
 

Y 
 
 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
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Low risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

  Y / PY / PN / N / NI 
 

Y 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by 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? 

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low risk 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

RDQ - ODI Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

 NA / Y / PY / PN / N / NI 
 

N 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

Y 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

N 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

N 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
Low risk 

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

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

Unpredictable 
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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. 

Study details 

Reference 
Helmhout PH, Harts CC, Viechtbauer W, Staal JB, de Bie RA. Isolated Lumbar Extensor Strengthening Versus Regular Physical 
Therapy in an Army Working Population With Nonacute Low Back Pain: A Randomized Controlled Trial. Arch Phys Med Rehabil. 
2008 Sep;89(9):1675–85. 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: Isolated extension resistance 
training 

Comparator: Conventional physical therapy 

http://creativecommons.org/licenses/by-nc-nd/4.0/


167 
 

 

Specify which outcome is being assessed for risk of bias Disability 

 

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. 

Figure 2 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref.: “Randomization was done by means of a computer-generated table of 
random numbers per study center, using a block size of 10”. 

 

Ref.: “Randomization was concealed by means of a computer program”. 

Y / PY / PN / N / NI 
 

Y 

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

Y / PY / PN / N / NI 
 

Y 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

 Y / PY / PN / N / NI 
 

N 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended  interventions (effect of assignment to intervention )  

  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

Y 
 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

N 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 
 

NI 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

 Ref.: “The loss to follow-up in this trial may have influenced the results. With 8% 
dropouts (lumbar extensor strength training, regular PT) during the treatment 
period and 13% (lumbar extensor back strength training) and 18% (regular PT) 
overall dropouts, respectively, we had a follow-up rate comparable or favorable 
to what has been reported in other studies on exercise therapy in outpatient 
settings”. 

Y / PY / PN / N / NI 
 

PN 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

Ref.: “The problem of relatively high numbers of missing values in our database 
was tackled by applying random coefficient analysis, a statistical technique that 
includes both complete and incomplete longitudinal data”. 

NA / Y / PY / PN / N 
 

PY 

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

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

RMDQ Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

Ref.: “Moreover, training sessions and strength measurements were as much as 
possible administered by different physiotherapists. Knowledge on individual 
training progression could not influence the process of measurement and vice 
versa. An independent data manager, who had not been involved in the study 
thus far, collected data from all study locations and recoded patients and 
locations to unique codes before handing the database to the researchers”. 

NA / Y / PY / PN / N / NI 
 

N 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

NI 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

PN 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 



173 
 

Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
Some concerns 

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

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

Unpredictable 
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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. 

Study details 

Reference 
Jackson JK, Shepherd TR, Kell RT. The influence of periodized resistance training on recreationally active males with chronic 
nonspecific low back pain. J Strength Cond Res. 2011 Jan;25(1):242-51 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: Middle age Comparator: Old age 
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Specify which outcome is being assessed for risk of bias Pain/Disability/Q.o.l. 

 

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. 

Table 5 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref: “Following baseline testing the 45 male subjects were randomly 
assigned to 1 of 3 groups based on age.” 

Y / PY / PN / N / NI 
 

PY 

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

Y / PY / PN / N / NI 
 

NI 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

 Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions ( effect of assignment to intervention )  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

Y 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

NI 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 
 

PN 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 
 

PN 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

Ref: “Five subjects dropped out for various reasons (e.g., other time 
commitments).” 11% drop out 

Y / PY / PN / N / NI 
 

N 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

 NA / Y / PY / PN / N 
 

PN 

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

Ref: “There were negative side effects (e.g., increased back pain) from 
participation in the study. Five subjects dropped out for various reasons (e.g., 
other time commitments); these subjects’ data have been excluded from 
analysis.” 

NA / Y / PY / PN / N / NI 
 

PY 

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

NA / Y / PY / PN / N / NI 
 

PY 

Risk-of-bias judgement  Low / High / Some concerns 
 

High risk 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

Dolore = VAS Disabilità = ODI Qol = SF-36 Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

 NA / Y / PY / PN / N / NI 
 

Y 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 
 

PY 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 
 

PY 

Risk-of-bias judgement  Low / High / Some concerns 
 

High risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

NI 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

PN 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
High risk 

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

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

Unpredictable 
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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. 
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Study details 

Reference 
Jay K, Frisch D, Hansen K, Zebis MK, Andersen CH, Mortensen OS, et al. Kettlebell training for musculoskeletal and cardiovascular 
health: A randomized controlled trial. Scand J Work Environ Health. 2011 May;37(3):196–203 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: Kettlebell exercises Comparator: No training 

 

http://creativecommons.org/licenses/by-nc-nd/4.0/


183 
 

Specify which outcome is being assessed for risk of bias Pain 

 

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. 

Figure 3 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref.: “Using a computer-generated random numbers table, we randomly 
allocated the 40 participants to the training or control group following the 
baseline examination of all participants”. 

Y / PY / PN / N / NI 
Y 

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

Y / PY / PN / N / NI 
 

NI 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

Table 1 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low risk 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended  interventions (effect of assignment to intervention )  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

Ref.: “We kept the examiner blinded, and instructed the participants not to reveal 
their particular intervention during the follow-up examination”. 

Y / PY / PN / N / NI 
 

Y 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

PY 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

N 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

Ref.: “We performed all statistical analyses in accordance with the intention-to-
treat principle. Between-group differences for the change from baseline to 
follow-up were determined by analysis of variance using the mixed procedure of 
the SAS statistical software, version 9.2 (SAS institute, Cary, NC, USA)”. 

Y / PY / PN / N / NI 
 

Y 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

Domain 4: Risk of bias in measurement of the outcome  

Signalling questions Comments Response options 

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

 Ref.: “Participants of the training group participated on average 2.1 times per 
week (N=20) corresponding to an adherence of 70%. The median number of 
training sessions during the 8 weeks was 18.5 (25th percentile 16.8 and 75th 
percentile 19.3). One participant of the training group dropped out during the 
initial week of training with no reason given, another due severe neck pain that 
lasted a week, and a third participant due to long-term sickness absence not 
related to the training. The latter two of these participants volunteered to reply 
to the follow-up questionnaire, and we thus included them in the intention-to-
treat analysis. No long-lasting or major complications occurred due to the 
training. In the control group, one participant did not reply to follow-up 
questionnaire and two did not show up for the follow-up examination”. 

Y / PY / PN / N / NI 
 

Y 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

 NA / Y / PY / PN / N 
 

NA 

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

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

VAS Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

Ref.: “We kept the examiner blinded, and instructed the participants not to reveal 
their particular intervention during the follow-up examination”. 

NA / Y / PY / PN / N / NI 
 

N 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

NI 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

NI 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
Some concerns 

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

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

Unpredictable 
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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. 
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Study details 

Reference 
Kell RT, Asmundson GJ. A comparison of two forms of periodized exercise rehabilitation programs in the management of chronic 
nonspecific low-back pain. J Strength Cond Res. 2009 Mar;23(2):513-23 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: Resistance training Comparator: Aerobic t / control 
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Specify which outcome is being assessed for risk of bias Pain/Disability/Q.o.l 

 

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. 

Table 6 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 

 

  



192 
 

Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref: “The subjects were tested at baseline (pretraining) and then randomly 
assigned to 1 of 3 groups (RT, AT, or C).” 

Y / PY / PN / N / NI 
 

NI 

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

Y / PY / PN / N / NI 
 

NI 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

Table 6 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions ( effect of assignment to intervention )  

  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

Y 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

NI 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 
 

PN 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

 Ref: “Initially, there were 33 subjects in the study, but 6 subjects dropped out, 
leaving 27 who completed the 16-week study.” 

Y / PY / PN / N / NI 
 

N 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

 NA / Y / PY / PN / N 
 

N 

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

 NA / Y / PY / PN / N / NI 
 

PY 

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

NA / Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

High risk 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 



195 
 

Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

Dolore = VAS Disabilità = ODI Qol = SF-36 Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

Il Gruppo di controllo è stato valutato in 2 occasioni (0-16 settimane) mentre I 
gruppi di intervento in 3 occasioni (0-8-16 settimane). Questo non è stato 
considerato rilevante per il r.o.b. 

Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

 NA / Y / PY / PN / N / NI 
 

Y 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 
 

PY 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 
 

PY 

Risk-of-bias judgement  Low / High / Some concerns 
 

High risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

NI 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

PN 

5.3 ... multiple eligible analyses of the 
data? 

Nella figura 3, nella tabella 6 e nella sezione Risultati sono presenti le analisi 
descritte nella sezione Metodi. 

Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 



197 
 

Overall risk of bias  

 

 

 

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

Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
TEMPLATE FOR COMPLETION 

Edited by Julian PT Higgins, Jelena Savović, Matthew J Page, Jonathan AC Sterne 

on behalf of the RoB2 Development Group 

Version of 22 August 2019 

 

 

 

 

 

Risk-of-bias judgement  Low / High / Some 
concerns 

 
High risk 

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

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

Unpredictable 
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Study details 

Reference 
Kell RT, Risi AD, Barden JM. The response of persons with chronic nonspecific low back pain to three different volumes of 
periodized musculoskeletal rehabilitation. J Strength Cond Res. 2011 Apr;25(4):1052-64 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: 4D strength training Comparator: 3D/2D/ control 
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Specify which outcome is being assessed for risk of bias Pain/Disability/Q.o.l. 

 

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. 

Table 6 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref: “Immediately after the baseline testing, the subjects were age, sex, 
strength (i.e., bench press and leg press) and pain matched and randomly 
assigned to 1 of 4 groups.” 

Y / PY / PN / N / NI 
 

PY 

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

Y / PY / PN / N / NI 
 

NI 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

 Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended  interventions (effect of assignment to intervention )  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

Y 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

NI 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 
 

PN 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

 Ref: “Thirty-three subjects dropped out of the study before completion; their 
data were not included in the results.” 

Y / PY / PN / N / NI 
 

N 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

Vedi 3.1 NA / Y / PY / PN / N 
 

N 

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

Ref: “Dropout rate was determined by the subjects contacting the researcher and 
indicating that they either no longer wished to participate or missing one testing 
session.” 

NA / Y / PY / PN / N / NI 
 

NI 

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

NA / Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

High risk 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

Dolore = VAS Disabilità = ODI Qol = SF-36 Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

PN 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

 NA / Y / PY / PN / N / NI 
 

Y 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

Dato che erano presenti 3 gruppi di intervento e un Gruppo di controllo è 
possibile che I risultati siano stati influenzati dalla conoscenza dell’intervento 
ricevuto. 

NA / Y / PY / PN / N / NI 
 

PY 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 
 

PY 

Risk-of-bias judgement  Low / High / Some concerns 
 

High risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

NI 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

PN 

5.3 ... multiple eligible analyses of the 
data? 

Nella tabella 6 e nella sezione Risultati sono presenti le analisi descritte nella 
sezione Metodi. 

Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
High risk 

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

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

Unpredictable 
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Study details 

Reference 
Limke JC, Rainville J, Peña E, Childs L. Randomized trial comparing the effects of one set vs two sets of resistance exercises for 
outpatients with chronic low back pain and leg pain. EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE. 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: 1 set resistance training Comparator: 2 set resistance training 
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Specify which outcome is being assessed for risk of bias Pain, disability 

 

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. 

Table II 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref.: “Randomization was done in blocks of 10, with shuffled envelopes 
containing group assignment”. 

Y / PY / PN / N / NI 
 

Y 

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

Y / PY / PN / N / NI 
 

NI 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

Table I Y / PY / PN / N / NI 
 

N 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 



209 
 

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

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

Ref.: “Subjects were not informed about the differences in number of sets of 
resistance exercise, but only that the exercise programs would differ slightly 
based on the group to which they were assigned”. 

Y / PY / PN / N / NI 
 

N 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 
 

PY 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

 Drop out rate 1 set group 18%. Drop out rate 2 set group 20% Y / PY / PN / N / NI 
 

Y 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

 NA / Y / PY / PN / N 
 

NA 

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

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

VAS, ODI Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

 NA / Y / PY / PN / N / NI 
 

Y 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 
 

PN 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

High risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

PY 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

PN 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
High Risk 

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

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

Unpredictable 
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MRC research grant MR/M025209/1, and by a grant from The Cochrane Collaboration. 
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Study details 

Reference 
Michaelson P, Holmberg D, Aasa B, Aasa U. High load lifting exercise and low load motor control exercises as interventions for 
patients with mechanical low back pain: A randomized controlled trial with 24-month follow-up. J Rehabil Med. 2016 May 
1;48(5):456–63. 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: High load deadlift Comparator: Low load motor control exercise 
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Specify which outcome is being assessed for risk of bias Pain, disaiblity 

 

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. 

Table III 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random?  Y / PY / PN / N / NI 
 

Y 

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

Y / PY / PN / N / NI 
 

PY 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

 Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions ( effect of assignment to intervention )  

  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

Y 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

PN 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 
 

Y 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
Low Risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

  Y / PY / PN / N / NI 
 

N 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

 NA / Y / PY / PN / N 
 

PY 

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

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

 Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

 NA / Y / PY / PN / N / NI 
 

PY 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 
 

PY 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

PN 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

NI 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
Some concerns 

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

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

Unpredictable 
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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. 

Study details 

Reference 
Dos Santos AOB, De Castro JBP, Nunes RDAM, Da Silva GCPSM, De Oliveira JGM, Lima VP, et al. Effects of two training programs on 
health variables in adults with chronic low back pain: a randomized clinical trial. Pain Manag. 2022 May 1;12(4):447–59. 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: Resistance training / Resistance 
training + core training 

Comparator: No training 
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Specify which outcome is being assessed for risk of bias Pain 

 

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. 

Table 2 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 

 

  



224 
 

Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref.: “Randomization was performed by a draw with the Excel random 
function and the allocation sequence was a blind arrangement, in which the 
participants did not know whether they were part of the experimental 
groups or CG. Each eligible participant received a number and, through the 
draw, was directed to the groups: RG, RCG or CG”. 

Y / PY / PN / N / NI 
Y 

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

Y / PY / PN / N / NI 
 

Y 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

Table 1 Y / PY / PN / N / NI 
 

N 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions ( effect of assignment to intervention )  

  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

Ref.: “Randomization was performed by a draw with the Excel random function 
and the allocation sequence was a blind arrangement, in which the participants 
did not know whether they were part of the experimental groups or CG. Each 
eligible participant received a number and, through the draw, was directed to the 
groups: RG, RCG or CG”. 

Y / PY / PN / N / NI 
 

N 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

PY 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

N 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 
 

Y 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

Ref.: “Thus, the sample size had four participants less than the power analysis 
indicated, which is a limitation of this study. Therefore, further study with a 
greater sample size would be required to validate these findings”. 

Y / PY / PN / N / NI 
 

N 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

 NA / Y / PY / PN / N 
 

N 

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

 NA / Y / PY / PN / N / NI 
 

NI 

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

NA / Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

High risk 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

VAS Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

Ref.: “Preliminary and retest evaluations were performed by two evaluators in a 
double-blind arrangement. Thus, the evaluators and the participants did not 
know the study objectives”. 

NA / Y / PY / PN / N / NI 
 

N 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

NI 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

PN 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
High Risk 

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

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

Unpredictable 
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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. 
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Study details 

Reference 
Tagliaferri SD, Miller CT, Ford JJ, Hahne AJ, Main LC, Rantalainen T, et al. Randomized trial of general strength and conditioning 
versus motor control and manual therapy for chronic low back pain on physical and self-report outcomes. J Clin Med. 2020 Jun 
1;9(6):1–16. 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: General strength and 
conditioning 

Comparator: Motor control exercise and 
manual therapy 
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Specify which outcome is being assessed for risk of bias Pain, disability 

 

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. 

Figure 3. Table 3. 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref.: “An off-site researcher who had no contact with participants’ complete 
randomization (using block randomization with random block lengths and 
stratification for gender). Concealed allocation was achieved by the offsite 
researcher allocating participants in accordance with the randomization 
schedule”. 

Y / PY / PN / N / NI 
 

Y 

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

Y / PY / PN / N / NI 
 

Y 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

Table 1 Y / PY / PN / N / NI 
 

N 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 



233 
 

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

  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

PY 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

PY 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

N 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

Ref.: “Linear mixed models with random effects accounting for the heterogeneity 
of variance according to study date and an intent-to-treat approach were used to 
determine between-group effects”. 

Y / PY / PN / N / NI 
 

Y 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
Some concerns 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

 Ref.: “For limitations, five participants dropped out from MCMT (25%), while 
three dropped out from GSC (15%)”.  

Y / PY / PN / N / NI 
PN 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

Ref.: “To minimize the risk of bias due to attrition, a full case of intent-to-treat 
analysis was completed”.  

NA / Y / PY / PN / N 
 

Y 

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

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 



235 
 

Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

VAS, ODI Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

Ref.: “MRI data was processed and analyzed by a blinded assessor”. NA / Y / PY / PN / N / NI 
 

N 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

Y 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

N 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

N 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  
 
  

Low / High / Some 
concerns 

 
Some concerns 

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

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

Unpredictable 

http://creativecommons.org/licenses/by-nc-nd/4.0/


238 
 

 

 

 

 

 

 

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 
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Study details 

Reference 
Verbrugghe J, Hansen D, Demoulin C, Verbunt J, Roussel NA, Timmermans A. High intensity training is an effective modality to 
improve long-term disability and exercise capacity in chronic nonspecific low back pain: A randomized controlled trial. Int J Environ 
Res Public Health. 2021 Oct 1;18(20). 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: High intensity training (HIT) Comparator: Moderate intensity training (MIT) 
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Specify which outcome is being assessed for risk of bias Pain, disability 

 

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. 

Table 3 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref.: “Participants were randomly assigned to an experimental group (‘HIT’) 
performing a high intensity training program, or a control group (‘MIT’) 
performing the same training program at moderate intensity. To ensure 
concealment of allocation, a research assistant not involved in the study 
picked a sealed, opaque envelope containing the allocated group for each 
participant”. 

Y / PY / PN / N / NI 
 

Y 

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

Y / PY / PN / N / NI 
 

Y 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

Table 2. Y / PY / PN / N / NI 
 

N 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions ( effect of assignment to intervention )  

Domain 3: Missing outcome data  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

Ref.: “Given the nature of the exercise intervention it was not possible to blind 
the participants and physiotherapists for group assignment. To limit the 
performance bias of the participants, the study was described to the participants 
as ‘a comparison between different modes of exercise therapy treatment”. 

Y / PY / PN / N / NI 
 

Y 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

N 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 
 

PN 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

High Risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 

Signalling questions Comments Response options 
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3.1 Were data for this outcome available for 
all, or nearly all, participants randomized? 

 Y / PY / PN / N / NI 
 

N 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by missing 
outcome data? 

Ref.: “Regarding the drop-outs, no imputation of data was performed, under the 
assumption that data were missing at random. However, to check for selective 
drop-out, differences between participants completing the trial and drop-outs 
were examined (independent t-tests, Mann-Whitney U tests, X2 tests)”. 
 
Ref.: “However, no significant differences in baseline characteristics were found 
between these drop-outs and the included patients”. 
 

NA / Y / PY / PN / N 
 

Y 

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

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

NPRS, MODI Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

 NA / Y / PY / PN / N / NI 
 

Y 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 
 

NI 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Some concerns 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

Overall risk of bias  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

Y 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

PN 
 
 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
High Risk 

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

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

Unpredictable 
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Study details 

Reference 
Vincent HK, George SZ, Seay AN, Vincent KR, Hurley RW. Resistance exercise, disability, and pain catastrophizing in obese adults 
with back pain. Med Sci Sports Exerc. 2014;46(9):1693–701. 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

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

Experimental: TOTRX / LEXT Comparator: No training 

 

Specify which outcome is being assessed for risk of bias Pain, Disability, Kinesiofobia 

 

http://creativecommons.org/licenses/by-nc-nd/4.0/


247 
 

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. 

Table 3. Table 4. 

 
Is the review team’s aim for this result…? 

x to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 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):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 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) 
x Journal article(s) with results of the trial 
 Trial protocol 
 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 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate 

only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process  

  

Signalling questions Comments Response options 

1.1 Was the allocation sequence random? Ref.: “Participants were randomly and equally assigned to one of three study 
groups: a total body resistance exercise group (TOTRX, includes lumbar 
extension), an isolated lumbar extension resistance exercise group (LEXT), or 
a non-exercise control group (CON). A computer-generated list was used to 
randomly assign the group allocation; the assignments per participant 
number were placed in numbered sealed envelopes, and each new enrolled 
participant opened an envelope to receive the group assignment. One study 
coordinator issued the assignment, and the principal investigator and other 
investigators were blinded to the allocation sequence”. 

Y / PY / PN / N / NI 
 

Y 

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

Y / PY / PN / N / NI 
 

Y 

1.3 Did baseline differences between 
intervention groups suggest a problem with 
the randomization process?  

Table 1 Y / PY / PN / N / NI 
 

N 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended  interventions (effect of assignment to intervention )  

  

Signalling questions Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 
 

PY 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 
 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended intervention 
that arose because of the trial context? 

 NA / Y / PY / PN / N / NI 
 

N 

2.4 If Y/PY to 2.3: Were these deviations 
likely to have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these deviations 
from intended intervention balanced 
between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 
 

NI 

2.7 If N/PN/NI to 2.6: Was there potential 
for a substantial impact (on the result) of 
the failure to analyse participants in the 
group to which they were randomized? 

 NA / Y / PY / PN / N / NI 
 

NI 

Risk-of-bias judgement  Low / High / Some concerns 
High Risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 3: Missing outcome data  

 

  

Signalling questions Comments Response options 

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

Ref.: “Adherence to the training programs in both LEXT and TOTRX groups was 
excellent”. 

Y / PY / PN / N / NI 
 

PY 

3.2 If N/PN/NI to 3.1: Is there evidence that 
the result was not biased by 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? 

 NA / Y / PY / PN / N / NI 

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

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

Optional: What is the predicted direction of 
bias due to missing outcome data? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome  

 

  

Signalling questions Comments Response options 

4.1 Was the method of measuring the 
outcome inappropriate? 

NPRS, ODI, FABQ, TSK. Y / PY / PN / N / NI 
 

N 

4.2 Could measurement or ascertainment of 
the outcome have differed between 
intervention groups? 

 Y / PY / PN / N / NI 
 

N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study participants? 

Ref.: “The physiologists and the physicians who provided coverage and 
interpretation of the testing were blinded”. 

NA / Y / PY / PN / N / NI 
 

N 

4.4 If Y/PY/NI to 4.3: Could assessment of 
the outcome have been influenced by 
knowledge of intervention received? 

 NA / Y / PY / PN / N / NI 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was influenced 
by knowledge of intervention received? 

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

Optional: What is the predicted direction of 
bias in measurement of the outcome? 

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Domain 5: Risk of bias in selection of the reported result  

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this result 
analysed in accordance with a pre-specified 
analysis plan that was finalized before 
unblinded outcome data were available for 
analysis? 

 Y / PY / PN / N / NI 
 

Y 

Is the numerical result being assessed likely 
to have been selected, on the basis of the 
results, from... 

  

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

 Y / PY / PN / N / NI 
 

PN 

5.3 ... multiple eligible analyses of the 
data? 

 Y / PY / PN / N / NI 
 

PN 

Risk-of-bias judgement  Low / High / Some concerns 
 

Low Risk 

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

 NA / Favours experimental / 
Favours comparator / 

Towards null /Away from null 
/ Unpredictable 
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Overall risk of bias  
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Risk-of-bias judgement  Low / High / Some 
concerns 

 
High Risk 

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

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

Unpredictable 
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