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ABSTRACT 
 
Background: Many patients with low-back-disorders persisting beyond 6-weeks do not recover. This study 
investigates whether individualised-physiotherapy plus guideline-based advice results in superior outcomes to 
advice alone in participants with low-back-disorders.  
 
Methods: This prospective parallel group multicenter randomised controlled trial was set in sixteen primary care 
physiotherapy practices in Melbourne, Australia. Random assignment resulted in 156 participants receiving 10-
sessions of physiotherapy that was individualised based on pathoanatomical, psychosocial, and 
neurophysiological barriers to recovery combined with guideline-based advice, and 144 participants receiving 2-
sessions of physiotherapist-delivered advice alone.  Primary outcomes were activity limitation (Oswestry 
Disability Index) and numerical rating scales for back and leg pain at 5, 10, 26, and 52-weeks post-baseline. 
Analyses were by intention-to-treat using linear mixed models. 
 
Results: Between-group differences showed significant effects favouring individualised-physiotherapy for back 
and leg pain at 10-weeks (Back: 1.3; 95%CI 0.8 to 1.8, Leg: 1.1; 95%CI 0.5 to 1.7) and 26-weeks (Back: 0.9; 
95%CI 0.4 to 1.4, Leg: 1.0; 95%CI 0.4 to 1.6). Oswestry favoured individualised-physiotherapy at 10-weeks 
(4.7; 95%CI 2.0 to 7.5), 26-weeks (5.4; 95%CI 2.6 to 8.2) and 52-weeks (4.3; 95%CI 1.4 to 7.1). Responder 
analysis at 52-weeks showed participants receiving individualised-physiotherapy were more likely to improve by 
a clinically important amount of 50% from baseline for Oswestry (relative risk[RR] 1.5; 95%CI 1.2-1.8) and 
back pain (RR 1.3; 95%CI 1.2-1.8) than participants receiving advice alone.  
 
Conclusions: Ten-sessions of individualised-physiotherapy was more effective than 2-sessions of advice alone 
in participants with low-back-disorders of ≥6-weeks and ≤6-months duration. Between-group changes were 
sustained at 12-months for activity limitation and 6-months for back and leg pain and were likely to be clinically 
significant. 
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BACKGROUND 
Low-back-disorders (LBDs) are prevalent, costly,[1] and a major cause of disability adjusted life years.[2] Low-
back-disorders are the ninth most common presentation in general practice.[3] Up to 71% of people with acute 
LBDs in primary care report persistent symptoms at 12 months.[4] The majority of associated costs are due to 
injuries of longer than 6-weeks duration.[1] There is therefore a requirement for effective treatments in those 
who have not recovered after the acute phase of injury.[4] 

 
Advice regarding prognosis and resuming normal activities results in superior return to work outcomes[5] and is 
recommended in clinical-practice-guidelines for people with LBDs of over 6-weeks duration.[6] However LBDs 
are complex[7] and a single approach such as advice may not achieve optimal outcomes for all patients.[7-9]  
 
Physiotherapy is affordable and convenient but there is limited evidence demonstrating favourable and clinically 
important effects for LBDs.[5] The application of generic treatment may be a factor in the mixed results of 
randomised controlled trials (RCTs) evaluating physiotherapy.[9 10] Experienced physiotherapists commonly 
use treatment individualised to the patient by targeting the pathoanatomical (eg nociceptive source of symptoms), 
psychosocial (eg fear avoidance), and neurophysiological (eg central sensitisation) barriers to recovery.[10-14] 
Two recent RCTs have been published with encouraging results favouring individualised-physiotherapy. The 
STarT Back trial showed significant effects favouring treatment based on three prognostic subgroups as well as 
individual patient barriers to recovery.[8] Vibe Fersum also demonstrated significant effects favouring 
“Cognitive Functional Therapy” but did not utilise an intention-to-treat analysis and reported a high drop out 
rate.[15] Neither trial addressed pathoanatomical factors despite emerging evidence, as reviewed by our group, 
that they may be important in clinical decision making.[10-14]  
 
No RCT has been published evaluating the effectiveness of individualised-physiotherapy as an adjunct to 
guideline-based advice. We developed an individualised-physiotherapy protocol utilising common treatment 
techniques including manual therapy, directional preference exercise, postural re-education, motor-control 
training, and graded functional exercise.[11-14] In our trial, we test the primary hypothesis that individualised-
physiotherapy combined with guideline-based advice (IPA) will result in larger improvements in activity 
limitation, back pain, and leg pain than advice alone. 
 
METHODS 
The Specific Treatment of Problems of the Spine (STOPS) trial was a prospective parallel-group multicentre 
RCT. Consenting volunteers were sought from metropolitan Melbourne, Australia via newspaper advertising, 
public notices, and health practitioner referral. The La Trobe University Human Ethics Committee approved the 
trial protocol.[16]  
 
Participants 
Eligible volunteers had a primary complaint of low back and/or referred leg pain, had symptom duration of 6-
weeks to 6-months, were aged 18-65 years, were fluent in English, belonged to one of five LBD subgroups 
(Table 1 and Appendix 1). All participants with clinical radiculopathy were screened with computerised 
tomography or magnetic resonance imaging to verify the source of symptoms,[6] and were excluded if a 
structural cause for the radiculopathy other than disc herniation was detected (e.g. spinal stenosis).Volunteers 
were excluded if they had: a current LBD related compensation claim, cancer undergoing treatment, clinical or 
radiological features of cauda equina syndrome, pregnancy or childbirth (last 6-months), spinal injections (last 6-
weeks), a history of lumbar spine surgery, a pain intensity score of less than 2 on a 0-10 numerical rating scale 
(NRS), minimal activity limitation (defined as an ability to walk, sit and stand for at least one hour and no sleep 
disturbance), received more than five treatments with a trial-physiotherapist prior to enrolment, an inability to 
walk safely (eg from foot drop), and/or planned absence of more than 1-week during the intervention phase of 
the trial.[16]  
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Table 1. Criteria for Subgroup Membership[11-14 16] 
Subgroup Criteria for Membership 

Disc herniation with 
associated 
radiculopathy 

Referred leg symptoms, at least one clinical examination sign suggestive of 
radiculopathy (positive straight leg raise or reduced lower limb reflexes, 
sensation, or strength), and computerised tomography or magnetic 
resonance imaging scan demonstrating a comparable disc herniation 

Reducible discogenic 
pain 

At least four out of nine clinical features indicative of discogenic pain[17] 
and a directional preference in response to repeated or sustained 
movements/postures (mechanical loading strategies) 

Non-reducible 
discogenic pain 

At least four out of nine clinical features indicative of discogenic pain and an 
absence of a directional preference in response to mechanical loading 
strategies 

Zygapophyseal joint 
pain 

At least three of the following features: presence of unilateral low back pain, 
pain reproduction with extension and ipsilateral lateral flexion, localised pain 
on ipsilateral passive postero-anterior pressure to the transverse process or 
zygapophyseal-joint, and improvement in pain and/or movement following a 
1-minute trial of manual therapy directed at the zygapophyseal-joint 

Multi-factorial persistent 
pain 

Absence of membership in one of the above pathoanatomical subgroups 
and an Örebro Musculoskeletal Pain Questionnaire score of greater than 
105/210[18] 

 
 
Randomisation  
Eligible participants were randomised into one of two treatment groups; individualised-physiotherapy 
incorporating guideline-based advice or advice alone. The randomisation schedule was prepared a priori using a 
web-based program by a researcher not involved in participant screening/enrolment. Block randomisation 
(random block sizes) with stratification for subgroup (5-levels) and treatment centre (16-levels) was employed. 
An offsite randomisation service allocated treatment after participant consent and enrolment by the researchers. 
 
Blinding 
The nature of the interventions prevented blinding of participants/trial-physiotherapists. Physiotherapists were 
instructed to treat participants in both groups with the same degree of rigor, enthusiasm, and optimism. 
Participants were blinded to the study hypothesis. Self-administered outcome measures were mailed to 
participants. A blinded researcher scored and entered the data. 
 
Interventions 
Nineteen trial-physiotherapists provided treatment across 16 centres. Participants allocated to IPA attended 10-
sessions of 30-minutes duration over a 10-week treatment period. Treatment was first individualised based on 
the five subgroups; four of which were pathoanatomical in nature (Table 1). Treatment was then further 
individualised within each subgroup based on each participant’s barriers to recovery. This method is commonly 
used by physiotherapists in clinical practice and provides direction regarding application of specific treatment 
techniques based on hypothesised causal mechanisms.[10] 
 
Full details of the treatment protocols are provided elsewhere[11-14 16] and summarised in Appendix 2. 
Participants having reducible discogenic pain were prescribed a home exercise and postural re-education 
program based on mechanical loading strategies that led to improvement or centralisation of symptoms.[12] 
Participants having zygapophyseal-joint dysfunction received targeted manual therapy.[11] The primary 
treatment for participants with disc herniation with associated radiculopathy or non-reducible discogenic pain 
subgroups was motor-control training targeting local muscles such as transversus abdominis leading to a pain-
contingent functional exercise program.[14] Those with multi-factorial persistent pain received physiotherapy 
focusing on psychosocial and neurophysiological rather than pathoanatomical mechanisms.[13] Progression of 
functional exercise in this subgroup was time-contingent and cognitive restructuring/behavioral strategies were 
used targeting key barriers identified on the Örebro Musculoskeletal Pain Questionnaire.[19] Although subgroup 
membership determined the primary treatment approach, a range of optional treatment components were also 
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provided depending on identification of other pathoanatomical, psychosocial or neurophysiological barriers to 
recovery by the trial-physiotherapist (Appendix 2). 
 
Participants allocated to guideline-based advice attended two 30-minute physiotherapy sessions comprising a 
pathological explanation of the participant’s pain, reassurance regarding prognosis, advice to remain active, and 
instruction regarding lifting technique [20]. Similar advice was also provided to the participants receiving IPA. 
 
Trial-physiotherapists were provided with a detailed manual, participant information sheets, structured clinical 
notes facilitating correct treatment provision, and 16-hours training. Intervention-fidelity was monitored by 
review of the clinical notes, provision of feedback to trial-physiotherapists, and monthly case reviews. 
Participants also completed exercise diaries that were checked by the physiotherapist at each visit.  
 
Outcome Measures 
Self-administered questionnaires (Appendix 3) were mailed to participants at baseline and 5, 10, 26 and 52-
weeks post-randomisation. Primary outcome measures were activity limitation (Oswestry Disability 
Index[21],[22]) as well as back pain and leg pain (NRS[23]). Secondary outcome measures were global rating of 
change,[24 25] satisfaction with physiotherapy treatment and with treatment results,[26] the Sciatica Frequency 
and Bothersomeness Scale,[27 28] self-reported number of LBD related work days missed,[26 29] degree of 
interference with work,[26 29] Örebro Musculoskeletal Pain Questionnaire score,[19 30] and health-related 
quality of life (EuroQol-5D).[31] Adverse events were documented by trial-physiotherapists in the clinical notes 
and collected via open questioning of participants on questionnaires. Participant attendance was recorded in the 
clinical notes and co-intervention use via questionnaire. Questionnaire data were collected on type and dosage of 
medication taken. Medication use was at the discretion of the participant and their treating doctor/pharmacist. 
 
Statistical Analysis 

A sample size of 300 was determined a-priori based on detecting a between-group difference of 10/100 on the 
Oswestry, assuming a standard deviation of 20 and 10% loss to follow-up at 12-months (two tailed hypothesis, 
alpha=0.05, power=0.80) and to enable pre-planned subgroup analyses.[16] Data were analysed via intention-to-
treat. Missing continuous data were accounted for by restricted maximum likelihood estimation within the linear 
mixed models.[32] A sensitivity analysis was performed using last observation carried forward for missing 
outcomes. Analyses focused on detecting between-group effects (with 95% confidence intervals [CI]) at each 
time-point. Using SPSS Version-21, continuous data were analysed by linear mixed models (group x time 
interaction, with time modelled as a repeated measure) adjusting for baseline score. Inclusion of other potential 
confounders declared in the protocol (gender, Örebro, subgroup, and treatment centre) was not influential on 
results or model fit (Akaike information criterion) so only baseline-adjusted analyses are reported. Ordinal data 
were analysed using the Mann-Whitney U test. At each time-point (5, 10, 26 and 52-weeks), participants were 
dichotomised according to whether they achieved the MCID on outcome measures or not. Risk ratio, risk 
difference and number needed to treat were calculated with 95% CI and statistical significance evaluated using 
Chi-square analyses. The MCID for individual patients was defined as 10/100 points for the Oswestry, 2/10 for 
the NRS pain scales, at least “much improved” on the global rating of change scale, and “very satisfied” on the 
treatment satisfaction scales. Given these values may be too low in some contexts, we repeated the analyses 
using a threshold of 50% reduction in Oswestry and NRS pain scores.[16]  
 
The STOPS trial was initially conceived and prospectively registered as five separate trials for each LBD 
subgroup 
(ACTRN12609000334202/ACTRN12609000343202/ACTRN12609000205235/ACTRN12609000412235/ACT
RN12609000293268). Shortly after recruitment commenced (but prior to collation or analysis of data) the 
opportunity to combine the data from the five trials to maximise power and impact was realised, given identical 
outcomes and methods used across all trials. The combined STOPS trial was then registered separately 
(ACTRN12609000834257).  
 
RESULTS 
Recruitment occurred between 28th April 2009 and 30th March 2012. Figure 1 shows the flow of participants 
through the trial. The main reason for ineligibility was duration of symptoms (n=951) with 94 patients being < 6-
weeks and 857 being > 6-months in duration. For primary outcomes 292(97%) were followed-up at 10-weeks 
and 288(93%) at 52-weeks. Treatment groups were well matched at baseline (Table 2) although 83% of the IP 
group were employed at baseline compared to 70% of the advice group. 
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Figure 1: Flow of patients through the trial 
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Table 2. Baseline Demographics and Clinical Characteristics 
    

Characteristic Individualised 
Physio (n=156) 

Advice 
(n=144) 

Demographics   
  Age, mean (SD) years 42.7(11.9) 45.7(12.3) 
  Female, No. (%) 76(49%) 71(49%) 
  Currently in paid employment, No. (%) 129(83%) 101(70%) 
Referred leg pain below knee, No. (%) 71(46%) 71(49%) 
Duration of back pain, mean (SD) weeks 15.5(7.0) 15.1(13.5) 
Duration of leg pain, mean (SD) weeks 9.8(8.9) 10.5(10.8) 
Subgroup membership, No. (%)   
  Disc herniation with associated radiculopathy 28(18%) 26(18%) 
  Reducible discogenic pain 40(26%) 38(26%) 
  Non-reducible discogenic pain  50(32%) 46(32%) 
  Zygapophyseal joint pain 33(21%) 31(22%) 
  Multi-factorial persistent pain 5(3%) 3(2%) 
Primary outcomes, mean (SD)   
  Oswestry 29.2(11.7) 29.6(13.0) 
  Back pain intensity on NRS 5.3(2.0) 5.4(1.9) 
  Leg pain intensity on NRS 4.6(2.8) 4.7(2.6) 
Secondary outcomes, mean (SD)   
  Sciatica Frequency Scale 14.3(6.2) 14.2(6.0) 
  Sciatica Bothersomeness Scale 13.9(6.3) 13.5(5.9) 
  Örebro Musculoskeletal Pain Questionnaire 96.4(24.2) 99.1(24.9) 
  Quality of life (EuroQol-5D utility score) 0.6(0.2) 0.6(0.2) 
  Interference with work or housework in the past week 2.2(1.1) 2.0(1.0) 
Number of work days missed in the last 30 days 2.5(7.1) 2.6(5.7) 
Oswestry=Oswestry Disability Index (ten item questionnaire scored out of 100%); NRS=numerical rating scale (scored from 0-
10); SD=standard deviation. 
Sciatica Frequency and Bothersomeness Scales (five items for both frequency and bothersomeness) scored out of 30, Örebro 
Musculoskeletal Pain Questionnaire (21 items) scored out of 210, EuroQol-5D (five items) scored between -0.594 to 1.0, and 
interference with work/housework scored on a five point scale. 
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The mean(SD) number of treatment sessions attended was 8.8(2.1) for the IPA group and 1.8(0.4) for the advice 
alone group. Overall 38(13%) participants discontinued treatment comprising 12(8%) from the (IPA) group and 
26(18%) from the advice alone group. No serious adverse events were reported.  
 
Participants in both groups improved over time on all primary outcomes by an average amount exceeding the 
MCID (Figure 2).  
 



 

 

10 

 
 
Figure 2: Mean change from baseline in primary outcome scores at 5, 10, 26, and 52-week follow-up 
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The IPA group (10-sessions) demonstrated a significantly greater reduction in activity limitation (Oswestry) than 
the advice alone group (2-sessions) at 10, 26, and 52-weeks and in back pain and leg pain at 5, 10, and 26-weeks 
(Table 3). All other primary between-group comparisons favoured greater improvement with IPA but did not 
achieve statistical significance. Sensitivity analysis (using last observation carried forward for missing data) 
showed no notable changes to results, although the difference in back pain scores at 52-weeks became 
statistically significant in favour of greater improvement with IPA (mean difference=0.6; 95%CI 0.1 to 1.1, 
p=.02). Including treatment centre in the linear mixed models did not affect the results. 
 
Table 3. Effects of Individualised-physiotherapy versus Advice on Continuous 
Primary and Secondary Outcomes  
    

Outcome Number 
Included 

(Individualised 
Physio/Advice) 

Unadjusted Mean Score 
(SD) 

Adjusted 
SMD 

(95%CI)* 

Adjusted 
Between-

Group 
Difference 
(95%CI)* 

p-
value* 

Individualised 
Physio 

Advice 

    
    

Activity limitation (Oswestry Disability Scale - 10 item questionnaire scored out of 100%): 
higher scores indicate greater activity limitation 
    

Baseline  156/144 29.2(11.7) 29.6(13.0)    
5 weeks 153/136 22.2(12.6) 23.9(15.1) 0.1(-0.1 to 

0.3) 
1.3(-1.5 to 4.1) .37 

10 weeks 152/137 16.9(11.7) 22.1(16.0) 0.3(0.1 to 
0.6) 

4.7(2.0 to 7.5) <.001 

26 weeks 151/130 14.5(12.1) 20.4(16.9) 0.4(0.1 to 
0.6) 

5.4(2.6 to 8.2) <.001 

52 weeks 147/130 13.0(12.9) 17.6(15.9) 0.3(0.1 to 
0.5) 

4.3(1.4 to 7.1) .003 

    

Back pain intensity (Numerical rating scale - scored from 0-10) 
    

Baseline  156/144 5.3(2.0) 5.5(1.9)    
5 weeks 153/139 3.0(2.0) 4.0(2.3) 0.3(0.1 to 

0.6) 
0.7(0.3 to 1.3) .002 

10 weeks 155/137 2.4(2.1) 3.9(2.5) 0.6(0.3 to 
0.8) 

1.3(0.8 to 1.8) <.001 

26 weeks 152/132 2.5(2.1) 3.5(2.5) 0.4(0.2 to 
0.6) 

0.9(0.4 to 1.4) <.001 

52 weeks 147/131 2.4(2.2) 3.0(2.3) 0.2(-0.0 to 
0.5) 

0.5(-0.0 to 1.0) .06 

    

Leg pain intensity (Numerical rating scale - scored from 0-10)† 
    

Baseline  134/127 4.6(2.8) 4.7(2.6)    
5 weeks 131/127 2.5(2.4) 3.5(2.7) 0.3(0.1 to 

0.6) 
0.9(0.3 to 1.5) .005 

10 weeks 133/121 1.8(2.2) 3.1(2.8) 0.4(0.2 to 
0.7) 

1.1(0.5 to 1.7) <.001 

26 weeks 130/116 1.7(2.1) 2.9(2.8) 0.4(0.1 to 
0.7) 

1.0(0.4 to 1.6) .002 

52 weeks 127/115 1.9(2.4) 2.2(2.6) 0.1(-0.2 to 
0.3) 

0.2(-0.4 to 0.8) .52 
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Table 3. Effects of Individualised-physiotherapy versus Advice on Continuous 
Primary and Secondary Outcomes (continued) 
    
    

Sciatica frequency score (5 item questionnaire scored out of 30): higher scores indicate 
greater frequency of symptoms  
    

Baseline  155/144 14.3(6.2) 14.2(6.0)    
5 weeks 151/136 9.2(6.1) 10.5(6.8) 0.2(-0.0 to 

0.4) 
1.3(0.0 to 2.6) .06 

10 weeks 152/135 6.5(5.3) 9.7(6.8) 0.5(0.3 to 0.8) 3.2(1.9 to 4.5) <.001 
26 weeks 144/123 5.6(5.3) 8.1(6.7) 0.4(0.2 to 0.7) 2.5(1.2 to 3.9) <.001 
52 weeks 135/119 5.6(5.5) 7.4(6.7) 0.3(0.0 to 0.5) 1.8(0.5 to 3.2) .008 
    

Sciatica bothersomeness score (5 item questionnaire scored out of 30): higher scores indicate 
greater bothersomeness of symptoms 
    

Baseline  155/143 13.9(6.3) 13.5(5.9)    
5 weeks 151/136 8.3(5.7) 10.0(7.0) 0.3(0.1 to 0.5) 1.9(0.5 to 3.2) .007 
10 weeks 152/135 6.1(5.6) 9.2(7.0) 0.5(0.3 to 0.7) 3.2(1.9 to 4.6) <.001 
26 weeks 144/123 5.4(5.2) 7.5(6.6) 0.4(0.2 to 0.7) 2.5(1.1 to 3.9) <.001 
52 weeks 135/119 5.2(5.8) 6.9(7.0) 0.3(0.1 to 0.5) 1.9(0.5 to 3.3) .009 
    

Psychosocial status (Örebro Musculoskeletal Pain Questionnaire - 21 items scored out of 210): 
higher scores indicate greater psychosocial risk 
    

Baseline  156/144 96.4(24.2) 99.1(24.5)    
5 weeks 137/133 78.9(25.9) 85.6(29.2) 0.1(-0.1 to 

0.4) 
3.7(-1.9 to 
9.4) 

.20 

10 weeks 137/131 68.0(25.9) 80.8(29.6) 0.4(0.1 to 0.6) 10.5(4.8 to 
16.1) 

<.001 

26 weeks 142/119 63.2(30.1) 76.4(32.4) 0.3(0.1 to 0.6) 10.2(4.4 to 
16.0) 

<.001 

52 weeks 133/114 61.5(33.3) 72.5(32.6) 0.2(-0.0 to 
0.5) 

7.8(1.9 to 
13.7) 

.009 

    

General health (from EuroQol thermometer, 0-100 scale): higher scores indicate better general 
health  
    

Baseline  152/143 63.5(18.1) 63.4(19.0)    
5 weeks 149/132 71.8(17.4) 69.1(18.7) 0.2(-0.1 to 

0.4) 
2.9(-1.3 to 
7.1) 

.18 

10 weeks 151/134 76.4(17.6) 71.7(20.2) 0.3(0.0 to 0.5) 4.8(0.6 to 9.0) .02 
26 weeks 146/125 77.6(17.5) 71.4(20.4) 0.4(0.1 to 0.6) 6.6(2.4 to 

10.8) 
.002 

52 weeks 141/123 77.8(18.3) 74.8(18.8) 0.1(-0.1 to 
0.4) 

2.6(-1.7 to 
6.8) 

.24 

    

Note: positive SMD (standardised mean difference) and between-group differences represent greater improvement in the 
individualised-physiotherapy group compared to the advice group.  
*Adjusted analyses were linear mixed models adjusted for baseline score with p-values obtained from these adjusted linear 
mixed models.  
†Those with 0/10 leg pain at baseline and all follow-ups were excluded from this analysis.  
 
Between-group comparisons of continuous secondary outcomes (Table 3) showed IPA resulted in a significantly 
greater reduction in Sciatica Frequency and Bothersomeness Scales and the Örebro Musculoskeletal Pain 
Questionnaire scores. For ordinal data (Table 4) significant between-group differences favoured IPA at all time-
points for global rating of change, satisfaction with physiotherapy care, satisfaction with treatment results, 
satisfaction with enduring current symptoms for life, and for the EuroQol-5D at 10 weeks and 26 weeks. For 
number of self-reported work days missed in the previous 30, there were significant differences favouring IPA 
over advice with mean(SD) days missed of 2.5(7.1) and 2.6(6.0) respectively at baseline and 0.6(3.4) versus 
2.2(6.8) at 52-weeks (due to skewed data Mann-Whitney U=4301.5, p=.02). The only outcome with no 
significant differences between groups at all time points was degree of interference with work. No significant 
differences favoured the advice alone group for any comparison.   
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Table 4. Effects of Individualised-physiotherapy versus Advice on Ordinal 
Secondary Outcomes 
    

Outcome Number Included 
(Individualised 
Physio/Advice) 

Median (25th to 75th percentile) p-value* 

  Individualised  
Physio 

Advice 
 

 

    

Global rating of change (1 to 7 scale with lower scores indicating greater improvement) 
5 weeks 153/139 2.0(2.0 to 3.0) 3.0(2.0 to 4.0) <.001 
10 weeks 155/133 2.0(2.0 to 3.0) 3.0(2.0 to 4.0) <.001 
26 weeks 152/132 2.0(2.0 to 3.0) 3.0(2.0 to 4.0) <.001 
52 weeks 147/131 2.0(2.0 to 3.0) 2.0(2.0 to 3.0) <.001 
    

Satisfaction with physiotherapy care (0 to 4 scale with higher scores greater satisfaction) 
5 weeks 152/136 4.0(3.0 to 4.0) 2.0 (2.0 to 3.0) <.001 
10 weeks 151/133 4.0(3.0 to 4.0) 2.0 (2.0 to 3.0) <.001 
26 weeks 145/121 4.0(3.0 to 4.0) 2.0 (1.0 to 3.0) <.001 
52 weeks 137/116 4.0(3.0 to 4.0) 2.0 (1.0 to 3.0) <.001 
    

Satisfaction with results of physiotherapy care (0 to 4 scale with higher scores greater 
satisfaction) 
5 weeks 152/135 3.0(2.0 to 4.0) 2.0(1.0 to 3.0) <.001 
10 weeks 151/133 4.0(3.0 to 4.0) 2.0(1.0 to 3.0) <.001 
26 weeks 145/121 4.0(3.0 to 4.0) 2.0(1.0 to 3.0) <.001 
52 weeks 140/114 3.5(3.0 to 4.0) 2.0(1.0 to 3.0) <.001 
    

Satisfaction with enduring current symptoms for rest of life (0 to 4 scale with higher scores 
greater satisfaction) 
5 weeks 151/136 1.0(0.0 to 1.5) 0.0(0.0 to 1.0) .02 
10 weeks 150/134 1.0(0.0 to 3.0) 1.0(0.0 to 1.0) <.001 
26 weeks 145/125 2.0(1.0 to 3.0) 1.0(0.0 to 2.0) <.001 
52 weeks 140/122 2.0(1.0 to 4.0) 1.0(0.0 to 3.0) <.001 
    

EuroQol-5D (5 item questionnaire used to derive utility score between -0.594 to 1.0)† 
Baseline 156/144 0.69(0.59 to 0.76) 0.69(0.59 to 0.76)  
5 weeks 150/133 0.76(0.66 to 0.80) 0.73(0.62 to 0.80) .21 
10 weeks 149/132 0.76(0.69 to 1.00) 0.76(0.62 to 0.80) .04 
26 weeks 141/121 0.80(0.73 to 1.00) 0.80(0.69 to 0.85) .01 
52 weeks 138/121 0.80(0.73 to 1.00) 0.80(0.69 to 1.00) .10 
    

Interference with work in the past week (0 to 4 scale with higher scores greater interference)‡ 

Baseline 129/101 2.0(1.0 to 3.0) 2.0(1.0 to 3.0)  
5 weeks 124/98 1.0(1.0 to 2.0) 1.0(1.0 to 2.0) .60 
10 weeks 126/98 1.0(0.0 to 2.0) 1.0(1.0 to 2.0) .16 
26 weeks 119/92 1.0(0.0 to 1.0) 1.0(0.0 to 1.0) .22 
52 weeks 114/88 1.0(0.0 to 1.0) 1.0(0.0 to 1.0) .99 
    

Work absence (self-reported work days missed in the last 30 days)‡ 

Baseline 123/98 0.0(0.0 to 1.0) 0.0(0.0 to 2.0)  
5 weeks 121/92 0.0(0.0 to 0.0) 0.0(0.0 to 0.0) .18 
10 weeks 120/93 0.0(0.0 to 0.0) 0.0(0.0 to 0.0) .27 
26 weeks 117/89 0.0(0.0 to 0.0) 0.0(0.0 to 0.0) .12 
52 weeks 112/86 0.0(0.0 to 0.0) 0.0(0.0 to 0.0) .02 
    

*p-values=significance value of the Mann Whitney U test.  
†Higher EuroQol utility scores indicate greater quality of life. 
‡ Only those employed pre-injury included. Effects favoured less work days missed in the individualised-physiotherapy group 
relative to the advice group 
 
Table 5 presents dichotomous outcomes relating to the proportion of participants in each group who achieved the 
MCID or a 50% improvement on various outcomes. Almost all of these comparisons demonstrated statistically 
significant between-group differences indicating that participants in the IPA group were more likely to achieve 
clinically important improvements than those receiving advice alone. 
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Table 5: Proportion of Participants in Each Treatment Group with Clinically 
Important Changes in Outcomes  
    

Outcome Proportion of Participants 
Achieving Clinically 
Important Change 

Risk Difference 
(95% CI) 

Relative 
Risk (95% 

CI) 

p-
value* 

NNT (95% 
CI) 

 Individualised 
Physio 

Advice 
    

    

Reduced Oswestry score by at least 10/100 points from baseline 
5 weeks 68/153(44%) 46/136(34%) 11%(-1% to 

21%) 
1.3(1.0 to 

1.8) 
.07 9(-152 to 

5) 
10 weeks 89/152(59%) 57/137(42%) 17%(5% to 

28%) 
1.4(1.1 to 

1.8) 
.004 6(19 to 4) 

26 weeks 98/151(65%) 60/130(46%) 19%(7% to 
30%) 

1.4(1.1 to 
1.8) 

.01 5(14 to 3) 

52 weeks 111/147(76%) 69/130(53%) 22%(11% to 
33%) 

1.4(1.2 to 
1.7) 

<.001 4(9 to 3) 

    

Reduced back pain by at least 2/10 on the NRS from baseline  
5 weeks 92/153(60%) 63/139(45%) 15%(3% to 

26%) 
1.3(1.1 to 

1.7) 
.01 7(30 to 4) 

10 weeks 107/155(69%) 71/137(52%) 17%(6% to 
28%) 

1.3(1.1 to 
1.6) 

.003 6(17 to 4) 

26 weeks 107/152(70%) 101/147(69
%) 

18%(7% to 
29%) 

1.3(1.1 to 
1.6) 

.002 6(15 to 3) 

52 weeks 101/147(69%) 84/131(64%) 5%(-6% to 16%) 1.1(0.9 to 
1.3) 

.42 22(-16 to 
6) 

    

Reduced leg pain by at least 2/10 on the NRS from baseline† 
5 weeks 78/132(59%) 48/124(39%) 20%(8% to 

32%) 
1.5(1.2 to 

2.0) 
.001 5(12 to 3) 

10 weeks 88/133(66%) 58/121(48%) 18%(6% to 
30%) 

1.4(1.1 to 
1.7) 

.003 5(17 to 3) 

26 weeks 93/130(72%) 59/116(51%) 21%(9% to 
32%) 

1.4(1.1 to 
1.7) 

.001 5(12 to 3) 

52 weeks 80/127(63%) 74/115(64%) -1%(-13% to 
11%) 

1.0(0.8 to 
1.2) 

.83 -74(-9 to 8) 

    

Reduced Oswestry score by at least 50% from baseline  
5 weeks 42/153(27%) 29/136(21%) 6%(-4% to 16%) 1.3(0.9 to 

1.9) 
.23 16(-26 to 

6) 
10 weeks 65/152(43%) 45/137(33%) 10%(-1% to 

21%) 
1.3(1.0 to 

1.8) 
.08 10(-78 to 

5) 
26 weeks 81/151(54%) 49/130(38%) 16%(4% to 

27%) 
1.4(1.1 to 

1.9) 
.008 6(23 to 4) 

52 weeks 100/147(68%) 60/130(46%) 22%(10% to 
33%) 

1.5(1.2 to 
1.8) 

<.001 5(10 to 3) 

    

Reduced back pain by at least 50% from baseline on the NRS 
5 weeks 79/153(52%) 43/139(31

%) 
21%(9% to 

31%) 
1.7(1.2 to 

2.2) 
<.001 5(11 to 3) 

10 weeks 99/155(64%) 49/137(36
%) 

28%(17% to 
39%) 

1.8(1.4 to 
2.3) 

<.001 4(6 to 3) 

26 weeks 92/152(61%) 61/132(46
%) 

14%(3% to 
25%) 

1.3(1.0 to 
1.6) 

.02 7(37 to 4) 

52 weeks 96/147(65%) 65/131(50
%) 

16%(4% to 
27%) 

1.3(1.1 to 
1.6) 

.008 6(25 to 4) 
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Table 5: Effects of Individualised-physiotherapy Versus Advice on Clinically 
Important Changes in Outcomes (continued) 
    
    

Reduced leg pain by at least 50% from baseline on the NRS† 
5 weeks 75/132(57%) 44/125(35%) 21%(9% to 

33%) 
1.6(1.2 to 

2.1) 
.001 5(11 to 3) 

10 weeks 88/133(66%) 51/121(42%) 24%(12% to 
35%) 

1.6(1.2 to 
2.0) 

<.001 4(8 to 3) 

26 weeks 90/130(69%) 57/116(49%) 20%(8% to 
32%) 

1.4(1.1 to 
1.8) 

.001 5(13 to 3) 

52 weeks 84/127(66%) 72/115(63%) 4%(-8% to 
15%) 

1.1(0.9 to 
1.3) 

.57 28(-12 to 
6) 

    

Global rating of change “much improved” or “completely recovered” 
5 weeks 91/153(59%) 39/139(28%) 31%(20% to 

42%) 
2.1(1.6 to 

2.9) 
<.001 3(5 to 2) 

10 weeks 108/155(70%) 137/53(39% 31%(20% to 
41%) 

1.8(1.4 to 
2.3) 

<.001 3(5 to 2) 

26 weeks 108/152(71%) 58/132(44%) 27%(16% to 
38%) 

1.6(1.3 to 
2.0) 

<.001 4(6 to 3) 

52 weeks 104/147(71%) 69/131(53%) 18%(7% to 
29%) 

1.3(1.1 to 
1.6) 

.002 6(15 to 3) 

    

“Very satisfied” with physiotherapy care  
5 weeks 101/152(66%) 26/136(19%) 47%(37% to 

56%) 
3.5(2.4 to 

5.0) 
<.001 2(3 to 2) 

10 weeks 107/151(71%) 23/133(17%) 54%(43% to 
62%) 

4.1(2.8 to 
6.0) 

<.001 2(2 to 2) 

26 weeks 90/145(62%) 19/121(16%) 46%(35% to 
56%) 

4.0(2.6 to 
6.1) 

<.001 3(3 to 2) 

52 weeks 87/137(64%) 22/116(19%) 45%(33% to 
54%) 

3.3(2.3 to 
5.0) 

<.001 3(3 to 2) 

    

“Very satisfied” with results of physiotherapy care  
5 weeks 75/152(49%) 20/136(15%) 35%(24% to 

44%) 
3.4(2.2 to 

5.2) 
<.001 3(4 to 2) 

10 weeks 81/151(54%) 18/133(14%) 40%(30% to 
49%) 

4.0(2.5 to 
6.2) 

<.001 2(3 to 2) 

26 weeks 77/145(53%) 16/122(13%) 40%(29% to 
49%) 

4.0(2.5 to 
6.6) 

<.001 3(3 to 2) 

52 weeks 70/140(50%) 16/114(14%) 36%(25% to 
46%) 

3.6(2.2 to 
5.8) 

<.001 3(4 to 2) 

    

“Very satisfied” to endure current symptoms for rest of life 
5 weeks 9/151(6%) 3/136(2%) 4%(-1% to 

9%) 
2.7(0.7 to 

9.8) 
.11 27(-84 to 

11) 
10 weeks 27/150(18%) 7/134(5%) 13%(5% to 

20%) 
3.4(1.6 to 

7.7) 
<.001 8(19 to 5) 

26 weeks 35/145(24%) 8/125(6%) 18%(9% to 
26%) 

3.8(1.8 to 
7.8) 

<.001 6(11 to 4) 

52 weeks 40/140(29%) 16/122(13%) 15%(6% to 
25%) 

2.2(1.3 to 
3.7) 

.002 6(18 to 4) 
 

    

Note: Positive risk differences, and relative risks >1 represent a higher proportion of individualised-physiotherapy participants 
achieving the outcome relative to advice. Positive NNT (number needed to treat) represent the number of participants that need 
to be treated with individualised-physiotherapy as opposed to advice in order for one more participant to achieve the specified 
outcome.  
*p-value=significance value of the Chi-square test. †Those with 0/10 leg pain at baseline and all follow-ups were excluded from 
this analysis. 
 
There was no significant between-group difference in extent of general medical practitioner treatment. However 
those receiving IPA were significantly less likely to attend other healthcare treatment compared to the advice 
alone group at 10-weeks (RR=0.4[CI:0.3 to 0.7], p<.001), 26-weeks (0.5[CI:0.4 to 0.7], p<0.001), and 52-weeks 
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(0.7[CI:0.5 to 0.8], p=.001). There were no statistically significant between-group differences in medication use 
(Appendix 4).  
 
DISCUSSION 
In the STOPS trial, 10-sessions of physiotherapy individualised according to pathoanatomical, psychosocial, and 
neurophysiological barriers to recovery and incorporating guideline-based advice was more effective than 2-
sessions of advice alone in improving activity limitation (at 10, 26 and 52-weeks) as well as back pain and leg 
pain (at 5, 10 and 26-weeks) for primary care participants with LBD. Between-group mean differences in 
primary outcomes were generally statistically significant, but the magnitude of the mean differences was less 
than the MCID. However the MCID was developed for use on individuals, and application to mean between-
group differences may not be appropriate.[33 34]  
 
Authoritative guidelines recommend determining clinical importance based on consistency of results using 
multiple methods of analysis.[35-37] Therefore, 
and in accordance with our a-priori statistical plan,[16] a primary outcome responder analysis was conducted. 
Based on this analysis, participants receiving IPA had 1.8 and 1.6 times the chance of improving by 50% from 
baseline on back and leg pain respectively at 10-week follow-up compared to those receiving advice alone. By 
52-weeks those in the IPA group also had 1.5 times the chance of improving by 50% from baseline on the 
Oswestry compared to those receiving advice. 
 
Estimating clinical importance should also consider consistency of results, the population being evaluated and 
benefits/risks in relation to the treatments.[34] All secondary outcomes favoured IPA apart from degree of work 
interference. The data on work absence reports a mean of almost two fewer days of work absence in the previous 
30 days compared to the advice group at 52-weeks. In the secondary outcomes responder analysis, participants 
receiving IPA had 1.3–4.1 times the chance of achieving a clinically important change compared to those 
receiving advice. Participant satisfaction was significantly greater and non-medical co-interventions significantly 
lower in the IPA group. All between-group comparisons should be interpreted in the context of large within-
group improvements on all primary outcomes for both treatment groups.[8] Given the population sampled were 
≥6-weeks post-injury where spontaneous recovery is limited,[4 38] it is likely that both treatments were effective, 
with IPA conferring additional benefits over and above advice. There were no serious adverse events in either 
group. Both treatments are convenient and accessible. These additional considerations support the clinical 
importance of adding individualised-physiotherapy to guideline-based advice.[34] 
 
Comparison to previous research 
Our results extend those from the STarT Back trial that found individualised-physiotherapy based on prognostic 
groups and patient barriers to recovery to be effective for back pain in primary care.[8] A major difference 
between these trials is our use of a classification system based in part on pathoanatomical factors. Definitive 
criteria for pathoanatomical diagnosis of LBDs are not available[10] and it has been suggested that the use of 
such labels may be counterproductive.[6 39] However, there is sparse evidence suggesting that pathoanatomical 
factors should not form a component of clinical decision making[10] and such an approach is common in clinical 
practice.[40] In the STOPS trial, treatment was individualised based on psychosocial, neurophysiological, and 
pathoanatomical factors in accordance with the known complexity of LBDs.[7] To our knowledge this treatment 
approach has not been evaluated in other trials.  
 
Strengths and limitations 
Trial strengths include recruitment of a defined sample, remote randomisation/allocation, blinded scoring/entry 
of outcome measures, low loss to follow-up, and analysis by intention-to-treat. Results were consistent across 
most outcome measures and time-points. Physiotherapy was applied in an individualised manner according to 
current best practice and a range of recommended measures to maximise intervention-fidelity were used for both 
groups. The clinical protocol has been published in full and given physiotherapists with a range of experience 
were used in the trial it is likely that most physiotherapists in the community could provide the treatment. These 
measures improve the generalisability of the findings. There were no variations in methods or reporting from the 
registered trial protocol.  
 
There are some limitations in our study. We did not control for non-specific treatment effects because the 
capacity to develop a placebo that is inert and credible in complex LBD interventions is not feasible.[41 42] In 
particular the advice group received one-fifth of the treatment sessions and therefore less attention than the IPA 
group. However, the pragmatic aim of the trial was to compare a new treatment approach (IPA) to an existing 
treatment that is beneficial[20] and is recommended by LBD guidelines.[6] Trials that demonstrate effectiveness 
of advice have utilised 1-2 sessions whilst IPA requires more intensive treatment. Therefore a different number 
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of treatment sessions were necessary for each group to reflect best practice. Other LBD trials that have involved 
a similar imbalance in the number of sessions delivered to each group have found no differences in 
outcomes.[43-45] However, we cannot discount that part of the treatment effect may have been attributable to 
the greater number of sessions in the IPA group, especially with the lower treatment satisfaction observed in the 
advice group. Given the clear between-group differences in the nature of the treatment, practitioner and 
participant blinding was not possible. The number of outcomes evaluated in the trial could increase the Type I 
error rate. We did not adjust our alpha-level given all outcomes were defined a-priori, multiple time-points were 
modelled as repeated-measures within linear mixed models for continuous outcomes, and concerns about the use 
of Bonferroni adjustments.[46] The fact that almost all outcomes were significant makes Type 1 errors an 
implausible explanation for the results. The subgrouping system used to guide the individualisation of treatment 
has not been fully validated. However a pathoanatomical approach to subgrouping is commonly used in clinical 
practice and is supported by significant convergence of evidence from a variety of research designs.[11-14] The 
trial protocol was developed in 2008 and given the absence of diagnostic tools at that time, did not specifically 
assess neurophysiological barriers to recovery. Participants not classified into a pathoanatomical subgroup and 
with a high Örebro were treated with pain education that aimed to address neurophysiological factors presumed 
to be of relevance. Generalisability of our findings is limited to those with a LBD of 6-weeks to 6-months 
duration. However up to 71% of participants with recent onset LBDs progress to having persistent pain.[4] The 
STOPS approach has the potential to reduce the burden to individual sufferers and society by limiting this 
transition from acute LBDs to long-term persistent pain. 
 
Conclusions 
In this trial involving participants with LBD, 10-sessions of IPA resulted in significantly better outcomes than 2-
sessions of guideline-based advice for Oswestry at 10, 26 and 52-weeks as well as back and leg pain at 5, 10 and 
26-weeks. The size of the effect for primary outcomes was less than the MCID. However based on our pre-
planned analysis, IPA resulted in differences compared to advice including rapid reductions in pain and durable 
improvements in activity limitation that are also likely to be clinically important. Further research is required to 
confirm cost effectiveness, specific verses non-specific effects, as well as effectiveness in different populations 
and against other comparison treatments. For participants with a LBD not recovering after 6-weeks, 10-sessions 
of IPA is likely to offer better outcomes than 2-sessions of guideline-based advice. 
 
What this study adds: 

• Ten-sessions of physiotherapy individualised to pathoanatomical, psychosocial and neurophysiological 
barriers and incorporating guideline-based advice was more effective than 2-sessions of advice alone in 
participants with low-back-disorders of ≥6-weeks and ≤6-months duration 

• This trial differs significantly from other research on individualised-physiotherapy by incorporating 
clinical decision making informed by pathoanatomical subgroups 

• The additional benefits of individualised-physiotherapy were sustained at 12-months for activity 
limitation and 6-months for back and leg pain 
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