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Synopsis 

Background: Low back pain (LBP) has the highest global burden of disease related to years 

lived with disability worldwide. Given the significant personal, social and economic burden 

associated with LBP, delivering efficient and effective healthcare is crucial. Clinical practice 

guidelines recommend a biopsychosocial management approach, incorporating active self-

management strategies including education and exercise. Despite the evidence underpinning 

this approach showing promise, there are still significant challenges faced by clinicians when 

managing persistent LBP. There is increasing interest in the potential for a more stratified care 

approach, relying on early prognostic screening to help guide clinical decisions. In primary 

healthcare settings, prognostic screening for LBP has been shown to improve patient outcomes 

and reduce healthcare costs. However, there is a lack of knowledge about prognostic factors 

that influence recovery in people with persistent LBP in secondary healthcare. Therefore, this 

thesis aims to develop prognostic models to determine at baseline which patients with 

persistent LBP are likely to have a good and poor outcome to a 5-week program of combined 

education and exercise (‘UPLIFT’) delivered in a secondary healthcare setting.  

Methods: A prospective cohort study of 246 people with persistent LBP (defined as LBP > 3 

months) was conducted in a secondary healthcare outpatient setting. Participants were recruited 

from a physiotherapy-led neurosurgical screening clinic. Demographic data, medical history 

and psychosocial characteristics were recorded at baseline and were considered as potential 

prognostic variables. Specifically, fear avoidance beliefs, pain self-efficacy, LBP treatment 

beliefs, pain catastrophising, perceived injustice, depression, anxiety and stress, disability 

level, pain intensity and interference, health status and social connectedness were assessed 

using self-reported questionnaires. Participants attended the UPLIFT program, consisting of 

five weekly 90-minute group sessions that combine interactive education sessions (~60 mins 

each) and a graded exercise program (~30 mins each). The primary outcome measure to 
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identify good and poor outcome was the Global Rating of Change (GROC) scale, which ranged 

from +5 (completely recovered) to -5 (very much worse), assessed at the completion of the 

UPLIFT program. A good outcome was defined as GROC score ≥ +3; a poor outcome was 

defined as a GROC score < +3. Prognostic models were developed using multivariable logistic 

regression analyses, with bootstrapping techniques for internal validation. The performance of 

the models was determined by the explained variance (Nagelkerke R2) and the accuracy of the 

model, measured by the area under the receiver operating characteristic curve. Furthermore, 

using paired t-tests, we determined whether participation in the UPLIFT program was 

associated with improvements in psychosocial characteristics which were collected at baseline 

and immediately post-intervention. 

Findings: The distribution of people with good (49%) and poor outcome (51%) was in line 

with a-priori assumptions and optimal to derive prediction models. The multivariable 

prognostic model for good and poor outcome both contained five baseline predictors (self-

efficacy; catastrophising; pain intensity; depression, anxiety and stress; fear-avoidance). 

People with high self-efficacy and pain catastrophising scores had increased odds of a good 

outcome immediately following the program, whereas people with high pain intensity, fear-

avoidance and depression, anxiety and stress scores had decreased odds of a good outcome. 

Further, people with high self-efficacy and pain catastrophising scores had decreased odds of 

a poor outcome, whereas people with high pain intensity, fear-avoidance and depression, 

anxiety and stress scores had increased odds of a poor outcome immediately following the 

UPLIFT program. Following bootstrapping techniques, the explained variance of both models 

was low (R2 = 0.07) and the area under the curve indicated poor discrimination (0.68). 

Immediately on completion of the UPLIFT program, all psychosocial variables showed 

positive improvements (p<0.01).  
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Conclusion: Considering the long duration of symptoms and presence of factors typically 

associated with poor recovery in this secondary care cohort, a high proportion of patients 

reported clinically meaningful improvement after the UPLIFT program. Although a model for 

good and poor outcome could be developed, both containing 5 predictor variables (self-

efficacy; catastrophising; pain intensity; depression, anxiety and stress; fear-avoidance), the 

predictive performance of both models was too low for clinical use. As for many other 

musculoskeletal conditions, accurately predicting outcome for people with persistent LBP from 

baseline variables remains challenging. When evaluating change in psychosocial variables 

immediately following the UPLIFT program, all variables showed positive improvements. 

However, these findings are preliminary and require further investigation with a randomised 

study design. 
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Low back pain (LBP) is the leading cause of disability worldwide (Hartvigsen et al., 

2018; Hoy et al., 2014) and the population burden continues to increase globally (Freburger et 

al., 2009). In 2015, the global point prevalence of activity-limiting LBP was 7.3%, implying 

that 540 million people were affected at any one time (Hartvigsen et al., 2018). General 

practitioners in Australia refer patients with persistent LBP to a medical specialist at a rate of 

5.2 per 100 patients (Britt, 2010; Karran et al., 2017), despite specialist intervention being 

indicated for only a small proportion of these patients (Robarts, Stratford, Kennedy, Malcolm, 

& Finkelstein, 2017). Recommendations in clinical practice for LBP have changed over the 

last three decades, with less emphasis on surgical and pharmacological treatments, and greater 

emphasis on active self-management approaches, including physical and psychological 

therapies (Foster et al., 2018).  

The optimal management approach for people with persistent LBP remains a source of 

contention in the literature (Kamper et al., 2014; Maher, Underwood, & Buchbinder, 2017) 

with few established interventions demonstrating long-term effectiveness (Falla & Hodges, 

2017). The evidence underpinning the use of biopsychosocial interventions shows promise, 

with a focus on active management strategies that address psychosocial domains and 

improvements in physical function (Foster et al., 2018; Maher et al., 2017). Despite multiple 

clinical guidelines providing recommendations for a biopsychosocial management approach 

(Bernstein, Malik, Carville, & Ward, 2017; Foster et al., 2018), there are still significant 

challenges faced in clinical practice when managing people with persistent LBP (Foster et al., 

2018). Reassuringly, there is a growing body of evidence suggesting a risk stratification 

approach as a possible solution, identifying those with LBP most likely to benefit from a 

specific intervention. 

While biopsychosocial interventions are promising, researchers and clinical experts 

suggest that patient outcomes could be improved with stratified care approaches, matching 
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subgroups of patients to interventions from which patients are most likely to benefit (Hingorani 

et al., 2013; van der Windt & Dunn, 2013). Certainly, in primary healthcare, stratified care 

using prognostic tools can identify patients with persistent LBP likely to respond to specific 

interventions, improve patient outcomes and reduce health care costs (Foster et al., 2014; Hill 

et al., 2011; Morso, Kent, Albert, & Manniche, 2013). To date, there is no evidence to suggest 

that these findings can be translated into secondary healthcare settings (Karran et al., 2017; 

Unsgaard-Tøndel, Kregnes, Nilsen, Marchand, & Askim, 2018). 

Clinical guidelines recommend secondary care referral for patients with LBP when 

treatment needs are too complex for primary healthcare management (Koes et al., 2010; 

Unsgaard-Tøndel et al., 2018). A recent review suggested that the use of prognostic tools 

validated in primary healthcare to direct treatment decisions for patients with LBP are not 

helpful to direct treatment in secondary healthcare. The review highlighted that investigation 

of prognostic factors that influence recovery in secondary healthcare are lacking (Karran et al., 

2017). 

The vast majority of research pertaining to patients with persistent LBP in primary 

healthcare settings has identified that psychosocial factors, rather than biological factors, are 

more likely to identify responders to specific interventions. Factors such as distress and anxiety 

(Pincus, Burton, Vogel, & Field, 2002), fear avoidance beliefs (Wertli et al., 2014), pain self-

efficacy (Foster, Thomas, Bishop, Dunn, & Main, 2010), body-perception (Wand et al., 2016), 

pain catastrophising (Cormier, Lavigne, Choinière, & Rainville, 2016) and perceived injustice 

(Martel, Dionne, & Scott, 2017) have been shown to predict responses to specific interventions. 

Therefore, programs aimed at also addressing these factors may be more effective than 

programs addressing biological factors only.   

The UPLIFT program is an innovative evidence-informed biopsychosocial group 

intervention for patients with persistent LBP who have been referred to a neurosurgical 
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screening clinic but for whom surgery is not indicated. A retrospective analysis of the first 120 

patients who completed the program revealed a success rate of 55%, based on a clinically 

significant improvement in the Global Rating of Change (GROC) score obtained at the 

completion of the program. Considering the patients’ duration of symptoms and often failed 

treatment history, these results were promising. However, the results still meant that 45% of 

individuals attending the program reported no improvement or an improvement that was 

considered not clinically important. From these results it was hypothesised that utilisation of 

health service resources may be further improved if good and poor outcome to the UPLIFT 

program could be identified accurately and objectively at baseline. Referral to the program is 

currently dependent on the clinical opinion of the screening physiotherapists. There was 

recognition that these decisions may be improved with the addition of a tool to help identify 

those patients likely to gain the most benefit from the UPLIFT program and, conversely, those 

patients who are at risk of a poor outcome who may require alternative treatment approaches. 

The primary aim of this thesis is to derive prognostic models from baseline variables from the 

psychosocial domains to identify good and poor outcome to the UPLIFT program. The 

secondary aim of this thesis is to gain insight into what psychosocial factors change following 

completion of the UPLIFT program.  
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2.1 - Low back pain  

Low back pain is common and associated with significant personal, social and 

economic burden (O'Keeffe, 2019). In fact, it is now the single biggest cause of years lived 

with a disability worldwide (James et al., 2018). Low back pain is most frequently defined by 

the location of the pain, between the lower rib margins and the buttock creases and may be 

accompanied by symptoms in one or both lower limbs (Hartvigsen et al., 2018). A significant 

episode of disabling LBP is experienced by 80% of the adult population at some point in their 

lifetime. Although most people recover, 10-15% go on to develop persistent LBP, defined as 

pain lasting for longer than 3-months (Chen et al., 2018). 

There are serious causes of persistent LBP (for example, malignancy, fracture, cauda 

equina syndrome, infection, inflammatory disorders) that require specific assessment and 

management that targets the cause. However, these conditions account for a very small 

proportion of presentations (Hartvigsen et al., 2018; Unsgaard-Tøndel et al., 2018). For 

example, a study conducted in primary care in Australia found LBP to be caused by serious 

pathology in 0.9% of participants (Henschke et al., 2009). For the vast majority of people 

presenting with LBP, the specific pathoanatomical source cannot be identified and it is then 

classified as non-specific LBP (Maher et al., 2017). There is growing evidence supporting the 

notion that persistent LBP is a complex multidimensional disorder (Foster et al., 2018; 

O’Sullivan, Caneiro, O’Keeffe, & O’Sullivan, 2016). Multiple factors from the physical (i.e., 

structure and movement behaviours), psychological (i.e., catastrophising, mood and fear of 

movement) and social (i.e., family, friends and social support) domains contribute to an 

individual’s LBP experience and associated disability (Hartvigsen et al., 2018; O’Keeffe, 

George, O’Sullivan, & O’Sullivan, 2018). Significant personal suffering and distress are 

frequently associated with persistent LBP, impacting on daily functioning, as well as impairing 

social and occupational engagement (Hartvigsen et al., 2018). A recent survey of nearly 
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200,000 people across 43 countries showed that people with LBP are at least twice as likely to 

have one of five mental health conditions (i.e., depression, anxiety, stress, psychosis and sleep 

deprivation) when compared to those without LBP (O'Connell, Cook, Wand, & Ward, 2016). 

People with impaired physical function, psychological distress, negative feelings and increased 

fear of movement, are more disabled by their LBP and are more likely to have a poor prognosis 

(Moseley & Butler, 2015). In fact, there is a growing body of evidence suggesting that 

psychosocial factors such as pain catastrophising, self-efficacy, therapeutic alliance, and 

patient expectations and beliefs are more predictive of patient outcomes than changes in 

biomechanical and structural targets of therapy (Hall, Ferreira, Maher, Latimer, & Ferreira, 

2010; O’Sullivan et al., 2016; Testa & Rossettini, 2016). Despite the enormity of this problem, 

evidence suggests that previous management approaches for LBP have not addressed the 

multifactorial nature of the condition (O'Sullivan et al., 2016), contributing to the absence of 

clinically meaningful long-term effects of interventions and the trend towards increasing LBP 

disability and chronicity (Hoy et al., 2014; O’Sullivan et al., 2016). 

2.2 - Biopsychosocial interventions 

The optimal management approach for people with persistent LBP remains a source of 

contention in the literature (Kamper et al., 2014; Maher et al., 2017). There is a vast range of 

physical and psychological therapies available for the management of persistent LBP, yet all 

yield small effects on long-term pain and disability (Falla & Hodges, 2017; Hayden et al., 2005; 

O'Keeffe et al., 2017; O'Keeffe et al., 2016). Multiple clinical practice guidelines suggest a 

biopsychosocial model should guide management for people with persistent LBP (Bernstein et 

al., 2017; Foster et al., 2018; Kamper et al., 2014). Guidelines now place less emphasis on 

surgical and pharmacological treatments, and greater emphasis on active self-management 

strategies, including physical and psychological interventions (Foster et al., 2018; Maher et al., 

2017).  
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Biopsychosocial interventions which focus on restoring an individual’s function have 

been shown to be more effective at reducing pain and disability than unidimensional 

interventions (such as  passive or active therapy provided by a physiotherapist) and usual care 

provided by a general practitioner (Foster et al., 2018; Kamper et al., 2014). For example, a 

randomised controlled trial performed by Pardo et al. (2018), compared a biopsychosocial 

management approach (i.e., pain neuroscience education (PNE) in combination with exercise 

therapy) to exercise therapy alone in 56 patients with persistent LBP. Results showed that 

although both groups had reductions in pain intensity from baseline at 3 months, there was 

statistical significance in favour of the PNE group (numerical pain rating scale (NRS): -2.2; 

95% CI -2.93 to -1.28; p<0.01; d=1.37). However, results should be interpreted with some 

caution given the relatively short follow-up period (i.e., 3-months). 

The recent LBP NICE guidelines (Bernstein, Malik, Carville, & Ward, 2017) and 

position statements (Foster et al., 2018) recommend a biopsychosocial approach to 

management for persistent LBP. While results of this approach are promising, recent 

systematic reviews suggest that providing a comprehensive biopsychosocial management 

approach, compared to traditional physical interventions combined with targeting 

psychological and social factors, currently demonstrates only small differences in pain and 

disability (O'Keeffe et al., 2016; Silva Guerrero, Maujean, Campbell, & Sterling, 2018).   

2.3 - Stratified care  

While results for biopsychosocial interventions are promising, there is increasing 

interest from researchers and clinical experts for the potential of a stratified care approach to 

improve patient outcomes. This approach involves subgroups of patients being matched to 

interventions from which they are most likely to benefit (Foster et al., 2014). Identification of 

patients with LBP who are most likely to gain the greatest benefit from a particular treatment 

approach, has been indicated as a high research priority for LBP (Deyo et al., 2014). Given the 
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significant burden of persistent LBP on primary and secondary health care services, a stratified 

care approach may allow for more effective utilisation of health care resources, guiding timely 

clinical decisions (Foster et al., 2018; Karran et al., 2017). 

In primary care settings, there is evidence to suggest that the implementation of 

stratified care using prognostic tools can identify patients with LBP likely to respond to specific 

interventions (Deyo et al., 2014; Hill et al., 2011), improve patient outcomes and reduce health 

care costs (Foster et al., 2014; Hill et al., 2011; Morso et al., 2013). For example, a randomised 

controlled trial performed by Hill et al. (2011) investigated the clinical and cost effectiveness 

of stratified care in a primary care setting for LBP (n=851). The results showed that at 12-

months, reductions in overall disability scores on RMDQ were significantly larger in the 

stratified care intervention group (mean [SD]: 4.3 [6.4]) compared to the control group (mean 

[SD]: 3.3 [6.2]), with a between group difference of 1.06 (95% CI 0.25-1.86, p=0.0095). From 

an economic perspective, there were significant improvements in health-related quality of life 

(0.039 additional QALYs) achieved at a lower mean healthcare cost (costs saving £34.39) at 

12-months, for the stratified care intervention group. To date, there is no evidence to suggest 

that these findings can be translated into secondary healthcare settings (Karran et al., 2017; 

Unsgaard-Tøndel et al., 2018).  

Clinical guidelines suggest that patients seeking care for uncomplicated LBP should be 

offered treatment in primary care. However, patients with possible indicators of serious 

pathology or with treatment needs due to complex psychosocial factors should be referred to 

secondary care services for further investigation and treatment (Koes et al., 2010; Unsgaard-

Tøndel et al., 2018). Therefore, prognostic screening tools designed for primary care settings 

will likely not be sufficient nor relevant for patients with LBP being referred to secondary care 

settings. A recent review suggested that the use of prognostic tools validated in primary 

healthcare to direct treatment decisions for patients with LBP are not helpful to direct treatment 
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in secondary healthcare. In fact, the review highlighted there is a lack of knowledge about 

prognostic factors that influence recovery in people with persistent LBP in secondary 

healthcare (Karran et al., 2017).  

To date, two studies (Karran et al., 2017; Morsø, Kent, Manniche, & Albert, 2014) have 

investigated the predictive value of prognostic screening tools for LBP in secondary care 

settings. These papers are illustrated in Table 1. Morsø et al. (2014) showed that although the 

predictive ability of the SBT in secondary care was significant (medium-risk RR 1.5, high-risk 

RR 1.7, p<0.05), it was not as strong as in primary care (medium-risk RR 2.3, high-risk RR 

3.5, p<0.05). These findings were similar to those of Karran et al. (2017) who investigated the 

predictive value of three screening tools. The area under the curve for the discrimination of 

participants at risk of a poor outcome at 4-months was < 0.70 for all three screening tools. 

There was a high incidence of poor recovery within the cohort, with 84% of participants having 

a poor outcome at 4-months (a score of  3 on an 11-point NRS for either pain intensity or 

disability over the previous week). When considering the clinical value of screening in regard 

to offering an intervention in this setting, results of this study showed no overall benefit of 

screening, over a treat-all approach, for any of the three screening tools.  

A limitation of both of these studies was that they were not designed to investigate the 

treatment implications of the screening tools. They both investigated the performance of the 

screening tools as prognostic indicators, regardless of whether participants received 

conservative management or not. Therefore, modified screening strategies with the potential 

to offer clinical value in regard to treatment implications in secondary care settings may be 

possible, but investigations in this specific cohort are lacking.  
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Table 1 Summary of studies investigating prognostic screening tools for LBP in secondary care 

settings. 
Study Sample 

size/Gender/

Mean age 

(yrs) 

Participants Screening 

tools 

Outcomes evaluated Findings 

Karran et al. 
(2017) 
 
 
 
 
 
 

n=195 
49% female 
49.0 

LBP < 9 months, 
with or without 
leg symptoms. 
18-75 years. 
 
 
 
 

SBT 
OMPSQ-s 
PICKUP 

‘Poor outcome’ at 4-
month follow up.  
 
‘Poor outcome’ defined 
as pain intensity or 
disability score 3 on an 
11-point numeric rating 
scale over the previous 
week. 

84% of participants reported ‘poor 
outcome’ at 4-month follow up. 
 
Discrimination: ‘Poor outcome’ 
AUC (95% CI): 
   - OMPSQ-s: 0.66 (0.54-0.78) 
   - PICKUP: 0.61 (0.49-0.73) 
   - SBT: 0.69 (0.51-0.80) 
 
 

Morsø et al. 
(2014) 

Secondary 
care cohort:  
n=960 
54% female 
52.0 
 
 
Primary care 
cohort: 
n=172 
57% female 
52.0 

LBP of any 
duration, with or 
without leg 
symptoms.  
18 – 65 years. 
 
  

SBT 
 

‘Poor outcome’ at 6-
month follow up. 
 
‘Poor outcome’ defined 
as a score > 30 on 
RMDQ.  
 

69% of participants in secondary 
care and 40% of participants in 
primary care had a ‘poor outcome’ at 
6-month follow up. 
 
Predictive ability of SBT in 
secondary care (p<0.05): 
   - Medium risk group RR 1.5 
   - High risk group RR 1.7 
 
Predictive ability of SBT in primary 
care (p<0.05): 
   - Medium risk group RR 2.3 
   - High risk group RR 3.5 
 

 

2.4 - Secondary care services  

Clinical guidelines suggest that patients seeking care for uncomplicated LBP should be 

managed in primary care settings (Koes et al., 2010; Unsgaard-Tøndel et al., 2018). Referral 

to specialist secondary care services should be made when patients present with possible 

indicators of serious pathology (Unsgaard-Tøndel et al., 2018). General practitioners 

frequently refer their patients to specialist secondary care settings for surgical opinion, despite 

surgery being recommended for only a small proportion of these cases (Karran, Hillier, Yau, 

McAuley, & Moseley, 2018). People with LBP referred to specialist secondary care services 

present with increased pain intensity, reduced function and higher rates of poor prognosis than 
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patients presenting to primary care services (Karran et al., 2018; Morso et al., 2013). In fact, 

before people with LBP reach a secondary care service for assessment and management, the 

vast majority have already failed a course of conservative treatment in primary care (Kamper 

et al., 2014). Consequently, their contribution to the massive burden of LBP (James et al., 2018) 

is likely to be significant. Morso et al. (2013) compared the psychosocial profile of people with 

LBP in primary and secondary care settings. The authors showed that people with LBP in 

secondary care settings had significantly higher scores for movement-related fear (1.3 (95% CI 

.10 to 2.5), p<0.01) and catastrophisation (2.0 (95% CI 1.0 to 3.0), p<0.01), however, lower 

anxiety scores (1.0 (95% CI 1.0 to 2.0), p<0.01) than those in primary care. There was no 

significant difference (p=0.446) between each cohort for depression scores.  

Secondary health care clinicians are then faced with the challenge of providing time 

and cost efficient, evidence-based interventions for this population group (Karran et al., 2018). 

The current agreement amongst clinical guidelines for persistent LBP is that clinicians should 

deliver high quality physical and psychological education in accordance with the 

biopsychosocial framework, with a focus on incorporating self-management strategies 

(O'Connell, Cook, Wand, & Ward, 2017). Despite this, the evidence for these guideline 

recommendations and long-term clinically-meaningful effects of intervention is very limited 

(Maher et al., 2017).  Management of persistent LBP is difficult, with established conservative 

interventions including exercise, education and manual therapy techniques showing small to 

moderate effects with no clear evidence of superiority of one intervention over the other (Maher 

et al., 2017; O’Sullivan et al., 2016; Whitehead, 2017).  

There is low to moderate quality evidence to support group-based programs superiority 

over individual physiotherapy care for persistent LBP (Bernstein et al., 2017). However, there 

is evidence suggesting interventions delivered in a group setting for persistent LBP allow for 
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time and cost efficiency (Bernstein et al., 2017; Wilson et al., 2018), which may be 

advantageous for secondary care settings who face high service demands (Karran et al., 2017).  

2.5 – Physiotherapy  

Individual physiotherapy is the most widely accepted approach for the management of 

musculoskeletal conditions (Tiffreau et al., 2007). However, there is a growing body of 

research suggesting that group-based physiotherapy interventions incorporating exercise for 

LBP, are equally as effective for managing pain and disability as individual physiotherapy care 

(O'Keeffe, Hayes, McCreesh, Purtill, & O'Sullivan, 2017; Toomey, Currie-Murphy, Matthews, 

& Hurley, 2015). 

2.5.1 - Group-based physiotherapy  

Physiotherapy interventions which incorporate exercise may be supervised individually 

or in a group setting. Both approaches have been shown to be more effective than wait-list 

control groups for various musculoskeletal conditions (Dundar, Solak, Yigit, Evcik, & 

Kavuncu, 2009; Keller, Hayden, Bombardier, & Van Tulder, 2007; McCarthy et al., 2004). A 

randomised controlled trial by Critchley, Ratcliffe, Noonan, Jones, and Hurley (2007) 

compared physiotherapy-led group classes and individual physiotherapy for the management 

of persistent LBP. Despite both approaches resulting in significant improvements (p<0.01) in 

disability scores measured by the RMDQ, there was no significant difference (p=0.46) between 

group and individual physiotherapy for disability at 18-months. The economic evaluation 

carried out by Critchley et al. (2007) showed modest costs savings with a group intervention 

(group intervention mean healthcare costs £165 (202) compared to individual care £474 (840)), 

in line with other literature (Bennell & Hinman, 2011; Garrett et al., 2011; Hurley, Walsh, 

Mitchell, Nicholas, & Patel, 2012). Time and cost efficiency are not the only advantages of 

group-based interventions compared to individual physiotherapy care. Importantly, another 



 26 

benefit of group-based interventions is the potential for allowing social interaction and support 

among group participants (O'Keeffe et al., 2017; Tiffreau et al., 2007).  

2.5.2 - The UPLIFT program 

The UPLIFT program was established by clinicians within a neurosurgical screening 

clinic (NSC) in a secondary healthcare setting and was based on contemporary evidence-

informed practice (Lee et al., 2016; Louw, Zimney, Puentedura, & Diener, 2016; Moseley & 

Butler, 2015). UPLIFT is a 5-week program consisting of weekly 90-minute group sessions 

that combine education (~60 mins) and exercise (~30 mins). Each education session targets a 

different theme: (1) pain neuroscience; (2) activity pacing; (3) flare-up management; (4) 

acceptance; and (5) adopting healthy lifestyle behaviours. UPLIFT incorporates motivational 

interviewing techniques allowing participants to undertake appropriate cognitive and 

experiential processing of the program’s content. Volunteer peer mentors who have 

successfully completed UPLIFT previously assist in facilitating the program by sharing their 

own rehabilitation experience. The mentors are given three hours of face to face training by the 

program’s lead physiotherapists. The interactive delivery style of UPLIFT aims to improve 

participants’ knowledge, which underpins true conceptual and behaviour change (Biggs, 2011; 

Moseley & Butler, 2017). Patients in the UPLIFT program are considered active partners in 

their rehabilitation, aiming to reconceptualise their understanding of pain, develop active 

coping strategies to self-manage LBP, and re-engage in value-based activities. The 

combination of education and physical activity aims to reduce fear of movement and provide 

each participant with guidance and direction toward active behaviour change.  

Recommended physical treatments, particularly for persistent LBP, include a graded 

activity or exercise program that targets improvements in function and prevention of worsening 

disability (Foster et al., 2018). There is no evidence demonstrating the superiority of one form 

of exercise over another for people with LBP (Hayden, Van Tulder, Malmivaara, & Koes, 



 27 

2005; Smith, Littlewood, & May, 2014). Therefore, guidelines recommend exercise programs 

take an individual’s needs, preferences, and capabilities into account when deciding the type 

of exercise most appropriate for that person (Foster et al., 2018; Qaseem, Wilt, McLean, & 

Forciea, 2017). The exercise component of the UPLIFT program incorporates safe, graduated 

exposure to feared movement and graded conditioning exercises based on patients individual 

goals (Qaseem et al., 2017). The five themes from the education component of the program are 

consolidated during each exercise session.  

2.6 - Psychosocial factors  

Evidence suggests that psychosocial factors such as pain catastrophising, self-efficacy, 

patient expectations, and beliefs are more predictive of outcomes for patients with LBP than 

changes in biomechanical and structural targets of therapy (O’Sullivan et al., 2016; Testa & 

Rossettini, 2016). In fact, for persistent LBP few studies have identified biomedical or physical 

factors of prognostic value (Hayden, Dunn, Van der Windt, & Shaw, 2010). In the persistent 

LBP literature, self-efficacy is frequently proposed to mediate the relationship between pain 

intensity and disability (Costal, Maherl, McAuley, Hancock, & Smeetsl, 2011) and changes in 

self-efficacy with treatment have been associated with better outcomes such as pain-related 

disability (Altmaier, Russell, Kao, Lehmann, & Weinstein, 1993). Anxiety has also been shown 

to be predictive of poor recovery from LBP (Costal et al., 2011) and a number of studies have 

suggested that high fear avoidance (Daubs et al., 2011; Hiebert et al., 2012; Holden, Davidson, 

& Tam, 2010) is also associated with a poor prognosis.  

There is a lack of knowledge about prognostic factors that influence recovery in people 

with persistent LBP in secondary healthcare (Karran et al., 2017; Wilson, Roffey, Chow, 

Alkherayf, & Wai, 2016). It is also unclear whether these factors are different from prognostic 

factors derived from primary healthcare. With persistent LBP causing significant personal 

suffering and distress, impacting on daily function, as well as impairing social and occupational 
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engagement (Hartvigsen et al., 2018), potential predictor variables from the psychosocial 

domains are the focus of this thesis. When choosing the outcome domains of interest, we 

considered both the target population and the nature of the intervention (the UPLIFT program). 

The potential predictor variables included in this thesis are (1) fear avoidance; (2) pain 

self-efficacy; (3) LBP treatment beliefs; (4) pain catastrophising; (5) perceived injustice; (6) 

depression anxiety and stress; (7) disability level; (8) pain intensity and interference; (9) self-

reported health status, and (10) social connectedness.  

2.7 – Aims and hypotheses  

The primary aim of this thesis is to derive prognostic models from baseline variables 

from the psychosocial domains to identify good and poor outcome to the UPLIFT program. 

We hypothesise that the derived prognostic models will be significantly better at predicting 

good and poor outcome than the current method of referral into the program, which is 

dependent on the clinical opinion of physiotherapists. These clinical decisions may be 

enhanced with the addition of a prognostic tool, improving the current 55%-45% ratio for 

treatment success versus non-success. The secondary aim is to gain insight into what 

psychosocial factors change following completion of the UPLIFT program. 
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Chapter 3 

Methodology 

 

 

 

 

 

 

 

  

 

The methodology of this thesis is modified from the published protocol paper (Appendix 1).  
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3.1 - Study design and setting 

The study was a single-centre, prospective cohort study (Figure 1). Participant 

recruitment took place in the outpatient department of a local hospital. Data collection started 

in July 2018 and was completed in June 2019. All participants provided written informed 

consent before participating in the trial. The Human Research Ethics Committee of the relevant 

health service (HREC/18/QGC/41) and the university (GU Ref No: 2018/408) approved the 

study proposal. This study is registered in the Australian New Zealand Clinical Trials Registry 

(ACTRN12618001525279). The study has been implemented and reported in line with the 

STROBE and TRIPOD statements. 

 

Figure 1 Flow chart of the UPLIFT study 
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3.2 - Participants 

The Physiotherapy-led neurosurgical screening clinic at the hospital triages patients 

with persistent pain. According to their needs and possible benefits, people with persistent LBP 

may be referred to various management pathways, such as surgical consultation (i.e., 

neurosurgery), specialist consultation (i.e., neurology, rheumatology), further technical 

investigations, individual physiotherapy or group physiotherapy (i.e., the UPLIFT program) 

and/or other individual allied health interventions (i.e., psychology, dietetics and pharmacy). 

Patients with persistent LBP were recruited from those patients referred to the UPLIFT 

program. Inclusion criteria included: (1) adults over 18 years, (2) persistent LBP (i.e., at least 

3 months), (3) sufficient English reading and writing skills to complete questionnaires and to 

comprehend and participate in the interactive education sessions within the program. Exclusion 

criteria included: (1) contraindications for exercise; (2) recent spinal surgery (within preceding 

12 months); (3) active inflammatory conditions, such as rheumatoid arthritis; and (4) 

neurological conditions.  

3.3 - The UPLIFT program 

UPLIFT is a 5-week program consisting of weekly 90-minute group sessions that 

combine education and exercise. Each education session targets a different theme. The five 

themes from the education component of the program are consolidated during each exercise 

session. Themes are: (1) pain neuroscience; (2) activity pacing; (3) flare-up management; (4) 

acceptance; and (5) adopting healthy lifestyle behaviours (including, sleep hygiene and 

meaningful movement). A week-by-week overview of the UPLIFT curriculum is provided in 

Table 2.  
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Table 2 Curriculum of the UPLIFT program 

Interactive Education Sessions (60 minutes per theme / session) 

Themes / 
Sessions 
 

Target Concepts Content Delivery Mode & Additional Resources 
 

Assessment 
Did the participant understand? 

 
1. Pain 
neuroscience 
education  
 
 
 
 

 
- Pain is normal and is 

always real 
- Pain is a protective 

mechanism 
- Pain involves distributed 

brain activity 
- Pain and tissue damage are 

poorly related 
- Pain relies on context 
- We are bioplastic 

 

 
- Examples of pain as an output of the 

nervous system in everyday activity  
- The body sending danger signals and the 

brain decides whether to produce pain 
- The body learns and may become 

overprotective over time 
- Improving knowledge and understanding 

pain changes pain 
- Exploration and discussion of how the 

intensity of pain can vary depending on 
context 

- Discussion of participants’ own 
experiences of how memory, anxiety, 
and mood can alter their experience of 
pain   

 
- Every participant will be provided a take-away 

patient workbook to strengthen the education 
provided by face-to-face group sessions 

- Small group peer-to-peer discussion model  
with facilitators present to steer and nudge 
conversation 

- Participant and therapist storytelling  
- Use of metaphors 
- Expert patient shares their story and understanding 

of their pain (third party endorsement)  
- Multimedia resource: “Tame the beast” 

(https://www.tamethebeast.org) 
- Explain Pain Supercharged book (Moseley & 

Butler, 2017) 

 
- Level of group interaction and engagement 
- Can participants extrapolate target concepts 

to personal experience of pain? 
- Can participants share examples of when 

their pain was affected by context? 
- Can participants explain to each other what 

produces pain? 
- Can participants explain to the group the 

content covered? 
 

 

 
2. Pacing 

 
- Degree of pain does not 

equal degree of damage 
- Pain is an over protector 
- Pain is one of many 

protective outputs 
- Meaningful movement 

reduces pain 

 

 
- Group discussion sharing ‘good news 

stories’ and ‘lessons learnt’ from 
previous week 

- Examples of when the nervous system 
can be overprotective, leading to 
avoidant behaviours 

- Discuss examples where significant 
injury does not cause significant pain 

- Personalised content by participants 
sharing related experiences 

- Explore and discuss pacing examples 
within group members 
 

 
- Small group peer-to-peer discussion model  

with facilitators present to steer and nudge 
conversation 

- Use of motivational interviewing techniques, 
affirmations, seeking clarifications, exploring 
barriers 

- Participant, expert patient and therapist storytelling 
- Painful Yarns book (Moseley, 2007) 
- Expert patient shares their experiences utilising 

pacing strategies (third party endorsement)  
- Waking and walking habit introduced: participants 

commit to waking at the same time five days per 
week, move through their morning routine and 
engage in a walk outside of the house, of a distance 
of their own choosing 

 
- Level of group interaction and engagement 
- Can participants discuss with each other 

what pacing strategies they have learnt and 
will be able to implement into their daily and 
valued activities? 

- Review of individualised pacing plan  
 
 
 

https://www.tamethebeast.org/
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- Workbook activity: development of individualised 
pacing plan 

 
3. Flare-up 
management  

 
 

- Degree of pain does not 
equal degree of damage 

- Increased pain can be from 
multiple causes 

- Important to manage the 
physiological and 
psychological responses 

- Triggers of flare-ups are 
not necessarily 
biomechanical 

- Active approaches promote 
recovery 

 
 

- Group discussion sharing ‘good news 
stories’ and ‘lessons learnt’ from 
previous weeks 

- Reflection and sharing of typical triggers 
from personal narratives 

- Education regarding the body’s 
physiological response to danger and 
threat, awareness of triggers and 
psychological response 

- Relaxation strategies 

 

 
 

- Small group peer-to-peer discussion model  
with facilitators present to steer and nudge 
conversation 

- Motivational interviewing techniques, challenging 
individuals; “what would happen if you did 
something different next time?” 

- Expert patient shares their flare-up management 
strategies (third party endorsement) 

- Practice a mindfulness exercise (body scanning, 
breathing) 

- Workbook activity: development of individualised 
flare-up plan 

 

 
 

- Level of group interaction and engagement 
- Can participants identify other symptoms 

they experience during a flare-up of pain 
(anger, fear, sweating, poor sleep)?  

- Review of active coping strategies used and 
intended to use 

- Can participants identify physical and 
psychological triggers of their flare-ups? 

- Can participants explain to the group a new 
strategy they will utilise during a flare up? 

- Review engagement in waking and walking 
program 

- Review of individualised flare-up plan 

 
4. Acceptance 

  

 
- Pain is one of many 

protective outputs 
- Some pain may be 

unavoidable 
- Normal experience of 

persistent pain is one of 
relapse and recovery over a 
protracted period 

- Acceptance is pragmatic 
resilience, it is not “giving 
up” or resignation 

- In most cases, more scans 
are not helpful 

- Pain and disability from 
pain are two different 
things and can be 
uncoupled 

 
- Group discussion sharing ‘good news 

stories’ and ‘lessons learnt’ from 
previous weeks 

- Examination of some of the personal 
stories about what participants have 
avoided and why 

- Exploration of how participants feel they 
may have to validate their pain in light 
of social stigma 

- Presentation of evidence regarding the 
poor correlation between normal age-
related changes on imaging and pain 

- Examination through discussion of the 
differences between the experience of 
pain and the nature of suffering 

- Values based action despite pain 
- Participants encouraged to let go of any 

perceived injustice, as it is a barrier to 
recovery 

 
- Small group peer-to-peer discussion model  
- with facilitators present to steer and nudge 

conversation 
- Storytelling encouraged and peer supported 
- Expert patient shares their experience of reaching 

a point of acceptance (third party endorsement) 
- Motivational interviewing techniques used, 

discovering what behavioural changes have been 
made and/or attempted. As required, challenge 
participant ambivalence (“on a scale of 1 – 10, 
how likely are you to try and do a little more 
exercise”) 

- Workbook activities:  
• “What valued activity have I been avoiding 

that I can reintegrate this week?” 
• 4-point decision-making grid activity 

(important/not important, changeable/ not 
changeable) 

• Pragmatic goal setting 

 
- Level of group interaction and engagement 
- Can participants identify support networks – 

family, friends, health professionals? 
- Can participants describe what valued 

activity they have been avoiding that they 
can reintegrate over the week? 

- Review of 4-point decision making grid 
activity. Can participants explain their 
responses to group members? 

- Review of goal setting activity 
- Review engagement in waking and walking 

program 
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5. Healthy 
lifestyles  

 
- Overall improved general 

health enhances reduction 
in pain and increased 
capacity 

- Sleep is restorative 
- Aim to reach a thirty 

minute per day exercise 
program  

- Socialisation is important 
- Meaningful movement 

reduces pain 

 

 
- Group discussion sharing ‘good news 

stories’ and ‘lessons learnt’ from 
previous weeks 

- Education presented about how the 
compromised health of the immune 
system through poor diet, sleep, smoking 
or lack of exercise impairs recovery 

- Pain and poor sleep quality have a 
bidirectional relationship 

- Group activity to develop a healthy sleep 
plan, identifying unhelpful sleep 
behaviours 

- Presentation of community options for 
group exercise  

- Seek input from participants about 
knowledge of opportunities for 
community engagement 
 

 
- Small group peer-to-peer discussion model  
- with facilitators present to steer and nudge 

conversation 
- Storytelling encouraged and peer supported 
- Expert patient shares their helpful sleep behaviours 

and engagement in meaningful movement (third 
party endorsement)   

- Motivational interviewing techniques 
- Multimedia resource: “23 ½ hours” 

(https://www.youtube.com/watch?v=aUaInS6HIG
o) 

- Review of City of Gold Coast Active and Healthy 
program  
(http://www.goldcoast.qld.gov.au/community/activ
e-healthy-program-27969.html) 

- Workbook activities:  
• Development of an individualised healthy 

sleep plan 
• Development of an individualised movement 

plan 

 
- Can participants identify their helpful and 

unhelpful sleep behaviours? 
- Review of healthy sleep plan  
- Review of individualised movement plan  
- Review engagement in waking and walking 

program 
 

Week 1 to 5: Physical Activity and Exercise (30 minutes per session)    

 
- Immediately following group learning, participants move into an adjacent area for a 30-minute exercise session 
- Exercise is supervised by two physiotherapists. A feature of the exercise area is the presence of large mirrors, providing real-time visual feedback to patients, and facilitating the reorganisation of neural 

networks to reduce pain associated with movement 
- Participants are encouraged to reflect individually during each exercise session on personal experiences of movement and avoidance and are supported to apply knowledge from content discussed during the 

interactive education sessions 
- Participants engage in goal orientated ‘safe’ movement, including graduated exposure to feared movement / activities, cardiovascular exercise, and a practical tai chi and yoga series  
- Participants can choose which cardiovascular exercise modality they perform (stationary bike, rowing machine, treadmill) 
- Exercises are tailored to match individual capacity and individualised goals 
- Where possible, exercises are designed to facilitate socialisation between participants 
- The kind of exercise each participant finds accessible and affordable is identified, promoting independent and sustainable engagement in the community 
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3.4 - Predictor variables  

The potential predictor variables were: (1) fear avoidance; (2) pain self-efficacy; (3) 

LBP treatment beliefs; (4) pain catastrophising; (5) perceived injustice; (6) depression anxiety 

and stress; (7) disability level; (8) pain intensity and interference; (9) self-reported health status, 

and (10) social connectedness.  

3.4.1 - Fear avoidance 

Fear avoidance was assessed by the Fear-Avoidance Beliefs Questionnaire (FABQ) 

(Waddell, Newton, Henderson, Somerville, & Main, 1993). The FABQ measures fear of pain 

and subsequent avoidance of physical activity due to fear. The FABQ consists of 16 items 

divided into two subscales: fear avoidant beliefs about work, and physical activity. Items 

are scored on a 6-point Likert scale, ranging from “completely disagree” to “completely 

agree”. Higher scores on the FABQ indicate greater fear and avoidance beliefs. The FABQ  

has good test-retest reliability (Waddell et al., 1993). The FABQ is a preferred questionnaire 

to assess fear avoidance (Sleijser-Koehorst, Bijker, Cuijpers, Scholten-Peeters, & Coppieters, 

2018). 

3.4.2 - Pain self-efficacy 

The Pain Self-Efficacy Questionnaire (PSEQ) (Nicholas, 2007) measures the 

confidence people with pain have to perform activities whilst in pain. Low self-efficacy is a 

predictor of being at risk of long-term disability and depression, while higher self-efficacy 

appears to enhance and maintain the long-term effects of rehabilitation. The PSEQ is a 10-item 

questionnaire. Items are scored on a 6-point Likert scale, ranging from “not at all confident” to 

“completely confident”. Scores are summed with a maximum score of 60, with higher scores 

indicating better pain self-efficacy. The scale has high test-retest reliability and construct 

validity (Nicholas, 2007). The PSEQ is a preferred questionnaire to assess pain self-efficacy 

(Sleijser-Koehorst et al., 2018). 
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3.4.3 - Treatment beliefs 

Treatment beliefs were assessed by the Low Back Pain Treatment Beliefs Questionnaire 

(LBP-TBQ) (Dima et al., 2015). The LBP-TBQ assesses treatment beliefs in people with LBP 

and investigates how these beliefs affect treatment uptake and adherence. The LBP-TBQ has 

four subscales (pain medication, exercise, manual therapy, and acupuncture), comprising of 16 

items each. Items are scored on a 5-point Likert scale, ranging from “strongly disagree” to 

“strongly agree”. Scores are summed, with a maximum score of 80 in each subscale. Higher 

scores indicate more positive beliefs about the efficacy of specific LBP treatments. The scale 

demonstrates good homogeneity and good convergent and discriminant validity (Dima et al., 

2015). 

3.4.4 - Pain catastrophising 

The Pain Catastrophising Scale (PCS) (Sullivan et al., 2008) measures the degree of 

catastrophic thinking related to the individual’s pain condition, which can affect pain 

experiences. The PCS consists of 13 items with three subscales: magnification, rumination, and 

helplessness. Responses are scored on a 5-point Likert scale, ranging from "not at all" to "all 

the time". Scores above 30 indicate a clinically relevant level of pain catastrophising. The PCS 

has adequate test-retest reliability (Osman et al., 2000; Osman et al., 1997). The PCS is a 

preferred questionnaire to assess pain catastrophising (Sleijser-Koehorst et al., 2018). 

3.4.5 - Perceived injustice 

Perceived injustice was assessed using the Injustice Experience Questionnaire (IEQ) 

(Sullivan et al., 2008). The IEQ measures the degree to which individuals perceive their post-

injury life as being characterised by injustice. Respondents indicate how frequently they think 

of 12 statements. Responses are scored on a 5-point Likert scale ranging from "not at all" to 

"all the time". Higher scores indicate higher perceived injustice. The IEQ has high test-retest 

reliability and good construct validity (Sullivan et al., 2008). 
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3.4.6 - Depression, anxiety and stress 

The Depression Anxiety and Stress Scale 21 (DASS-21) (Lovibond & Lovibond, 1995) 

is a short form of the original DASS-42 instrument. The scale measures symptoms of negative 

emotional states (depression, anxiety, and stress) experienced during the last week. The DASS-

21 comprises 21-items, with responses scored on a 4-point Likert scale ranging from "did not 

apply to me at all," to "applied to me very much, or most of the time". The three subscales each 

have individual cut-off scores for severity of emotional state. For depression: scores from 11-

13 indicate a “severe” level of depressive symptoms. For anxiety: scores from 8-9 indicate a 

“severe” level of anxiety symptoms. For stress: scores from 13-16 indicate “severe” level of 

stress symptoms. The DASS-21 has adequate reliability, and strong convergent validity 

(Lovibond & Lovibond, 1995). The depression subscale of the DASS-21 is a preferred 

questionnaire to assess depression (Bijker, Sleijser-Koehorst, Coppieters, Cuijpers, & 

Scholten-Peeters, 2019). 

3.4.7 - Measure of disability 

Level of pain-related disability was assessed by the Oswestry Disability Index (ODI) 

(Fairbank & Pynsent, 2000). The ODI measures the level of function (degree of disability) in 

activities of daily living for a person with LBP. The ODI consists of 10 questions with 

responses rated on a 6-point Likert scale reflecting the degree of limitation for each activity, 

ranging from no limitation to maximum limitation. Scores are converted to a percentage of 

degree of disability. The ODI has high test-retest reliability and construct validity (Fairbank & 

Pynsent, 2000; Vianin, 2008). 

3.4.8 - Pain intensity and interference 

The Brief Pain Inventory (BPI) (Wand, O'Connell, Di Pietro, & Bulsara, 2011) 

measures two different aspects of pain: pain intensity and interference in everyday life. The 

BPI is a 9-item questionnaire. Respondents firstly indicate their area(s) of pain on a body chart, 
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then answer items on the two subscales. Responses on both subscales are scored on an 11-point 

Likert scale ranging from “no pain” to “pain as bad as you can imagine” for pain intensity, and 

“does not interfere” to “completely interferes” for interference. The BPI has good test-retest 

reliability and construct validity (Cleeland, 2014; Wand et al., 2011). 

3.4.9 - Self-reported health status 

Self-reported health status was assessed by the Short Form Health Survey (SF-36) 

(Ware Junior, 2000). The measure consists of 36 items covering eight domains (bodily pain, 

physical functioning, role limitations due to physical health problems, role limitations due to 

personal or emotional problems, emotional wellbeing, energy/fatigue, social functioning, and 

general health perceptions). Higher scores indicate better self-reported health. The SF-36 has 

good test-retest reliability (Ruta, Abdalla, Garratt, Coutts, & Russell, 1994; Ware Jr & 

Sherbourne, 1992; Ware Junior, 2000). 

3.4.10 - Social connectedness 

The Social Connectedness Scale (SCS) (Lee & Robbins, 1995) measures the degree to 

which a person feels connected to others in their social environment. The SCS focuses on the 

emotional distance or connectedness between the self and other people. It is an 8-item 

questionnaire with scores recorded on a 6-point Likert scale ranging from “strongly agree” to 

“strongly disagree”. Higher scores indicate stronger perceived social connectedness. The scale 

has good test-retest reliability and high construct validity (Lee & Robbins, 1995). 

3.5 - Outcome measure 

3.5.1 - Global Rating of Change (GROC) 

The primary outcome to determine success of the UPLIFT program was the score on 

the 11-point GROC scale, ranging from -5 (“very much worse”) to +5 (“completely 

recovered”). A good outcome was defined as GROC score ≥ +3; a poor outcome was defined 
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as a GROC score < +3. GROC scores were assessed immediately following completion of the 

program.  

Studies investigating musculoskeletal conditions have reported strong correlations 

between GROC scores and changes in pain and disability outcomes (Pengel, Refshauge, & 

Maher, 2004; Stewart, Maher, Refshauge, Bogduk, & Nicholas, 2007). In fact, GROC scores 

have been recommended as a preferred outcome measure for non-specific LBP in primary care 

settings (Verburg, van Dulmen, Kiers, Nijhuis-van der Sanden, & van der Wees, 2019). When 

choosing the primary outcome measure, the target population and the nature of the intervention 

(the UPLIFT program) was considered. An important reason why the GROC scale was chosen 

as the primary outcome was the recommendation for its use in clinical research as a core 

outcome measure of global improvement with treatment (Dworkin et al., 2005). Test-retest 

reliability of 11-point GROC scales are excellent and are responsive to change (Kamper, 

Maher, & Mackay, 2009). 

3.6 - Procedure 

Patients with persistent LBP were recruited and assessed for eligibility from those 

patients referred to the UPLIFT program via the physiotherapy-led neurosurgical screening 

clinic. Eligible patients received oral and written information about the study and provided 

written consent prior to participating.  

Once consent was provided, participants completed the Adult Pre-Exercise Screening 

Tool (Norton & Norton, 2011) to screen for risk factors associated with exercise and also 

completed the Patient Initial Referral Questionnaire (ePPOC, Electronic Persistent Pain 

Outcomes Collaboration 2011). This form includes personal details (such as demographic data 

and medical history), work-status, medication use, and also the BPI, DASS-21, PSEQ & PCS 

questionnaires. Participants then completed the other questionnaires (FABQ, LBP-TBQ, IEQ, 

ODI, SF-36 & SCS). Collection of all baseline data took between 30 and 45 minutes via paper 
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survey and occurred under the supervision of a research assistant at the university teaching 

hospital. Participants then commenced the 5-week UPLIFT program. Immediately upon 

completion of the program, participants completed the same questionnaires as those used at 

baseline as well as the GROC scale. All baseline measures were collected by a researcher blind 

to measures on the baseline predictors. Assessment at baseline and upon immediate completion 

of the program occurred at the university teaching hospital.  

3.7 - Sample size estimation 

Considering (a) the anticipated success rate of 55% based on retrospective analysis of 

the first 120 participants in the UPLIFT program, (b) consideration of 10 potential predictor 

variables (see below) for each multivariable prognostic model (separate models were 

developed to identify good and poor outcome to the UPLIFT program), and (c) the rule-of-

thumb of 10 participants in the limiting sample size per predictor variable, 223 participants 

were required to prevent over-fitting of the model (10 potential predictor variables x 10 events 

per variable equals 100 participants in the limiting sample size (i.e., the least frequent outcome 

which is 45%); for 100 participants with a non-favourable outcome (45%), 123 participants 

will have a favourable outcome (55%); hence, a sample of 223 participants was needed). 

Considering an anticipated drop-out rate of 10%, a sample size of 246 participants was 

required. This sample size is comparable with other prognostic studies in musculoskeletal 

research (Azimi, Benzel, Shahzadi, Azhari, & Mohammadi, 2016; Cook et al., 2013; Gellhorn 

et al., 2017; Toh, Chong, Suet-Ching Liaw, & Pua, 2017). 

As enrolling in the study did not involve a substantial extra burden to the participants 

of UPLIFT, we anticipated (based on pilot data), that the majority of patients referred to the 

UPLIFT program would consent to enrol in the study.  
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3.8 - Statistical analysis 

3.8.1 - Data integrity and storage  

All data were collected and stored in a de-identified manner. Assessment and outcome 

questionnaires were coded using random identification numbers, rather than (potentially) 

identifiable codes. Only the researchers had access to the conversion key which linked the 

identification numbers to participants. Data and the conversion key were stored in locked filing 

cabinets and in password protected folders on password protected computers. 

3.8.2 - Statistical analysis plan 

Missing value analyses were performed by the Little's MCAR test to determine whether 

values were (completely) missing at random. The main baseline characteristics were then 

compared to determine if there were any relevant differences between participants who 

completed and withdrew from the UPLIFT program. Characteristics were compared both 

visually and statistically with independent sample t tests and Mann-Whitney U tests. Multiple 

Imputation methods were performed on the predictors with missing values by the Multivariate 

Imputation by Chained Equations (MICE) method with Predictive Mean Matching (PMM). 

The number of imputations was related to the percentage of missing data. The association 

between the potential predictor variables and program success was evaluated using 

multivariable logistic regression analyses with Backward Wald selection. We used automatic 

Backward Wald selection with a significance value of 0.157 rather than 0.05, to increase the 

likelihood that predictors were included in the model. The TRIPOD statement recommends the 

use of this significance level (0.157) in automated predictor selection procedures. This ensures 

some variables are forced into the model that might otherwise be excluded on statistical criteria 

(i.e., if significance level is set at 0.05).  We corrected for optimism by internal validation using 

bootstrapping techniques.  
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All assumptions (linearity between independent continuous variables, log odds, and 

multicollinearity) were checked before model building. Three predictors, PSEQ, SCS and BPI 

(PS) were entered as dichotomous variables due to not meeting the assumption of linearity. 

The PSEQ was dichotomised as ‘low’ (i.e., scores ≤ 20) and ‘high’ (i.e., scores 21-60) 

(Australian Health Service Research Institute, 2019). The SCS was also dichotomised as ‘low’ 

(i.e., scores of 38-48) and ‘high’ (i.e., scores of 8-37) (Lee & Robbins, 1998) and the BPI (PS) 

as ‘low’ (i.e., scores 0-6) and ‘high’ (i.e., scores 7-10) (Sculco, Paup, Fernhall, & Sculco, 

2001). The remaining predictor variables were entered as continuous variables, as there was a 

linear relation with the outcome. 

How well the prognostic models fit the data was determined with the Hosmer-

Lemeshow test and the explained variance with the Nagelkerke R2. The discriminative ability 

of the two models was assessed using the area under the receiver operating characteristic curve. 

An area under the curve of 0.5 indicates poor discrimination above chance, 0.7 fair 

discrimination, 0.8 acceptable discrimination, whereas an area under the curve of 1.0 indicates 

perfect discrimination. To correct for overfitting, the internal validity of the models was 

assessed through bootstrapping techniques with 500 repetitions.  

To investigate whether the UPLIFT program resulted in changes in clinical outcomes, 

baseline and post-intervention scores of psychosocial variables were compared using paired t-

tests. For all paired comparisons, Cohen’s d for dependent samples was calculated. The 

statistical analyses were performed in IBM SPSS, version 26 (IBM Corp, Armonk, NY, USA) 

and the bootstrapping techniques in R Studio software (V 1.1.442).  

3.9 - Patient and public involvement  

Patients were involved in the assessment of the burden of the intervention and extra 

time required to participate in the research, for example, the extra time needed to complete 
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additional self-reported questionnaires and outcome measures. Patient feedback has also 

influenced the content and delivery modes of the intervention.  
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4.1 – Baseline participant characteristics 

Between July 2018 and June 2019, 246 patients with persistent LBP were enrolled in 

the study. Complete outcome data were available for 223 participants (90%). The median (IQR) 

age was 54.0 (20.0) years, 63% (n=156) were female and 42% (n=102) of participants reported 

that their LBP had been present for more than 5 years. 79% (n=194) of participants indicated 

they were unemployed, with 29% (n=69) of these participants unemployed due to their pain 

and 12% (n=30) unemployed by choice (i.e., student, retired, homemaker). The baseline 

participant characteristics are described in Table 3.  

We compared the main baseline characteristics of participants who completed the 

UPLIFT program and those who withdrew from the program, to determine if there were any 

relevant differences between the groups (Table 4). We then compared the baseline 

characteristics of participants who completed at least 3 sessions of the UPLIFT program and 

those participants who withdrew from the program after 1 or 2 sessions (Table 5). Comparison 

of the baseline characteristics of participants who completed the program, those who withdrew 

and those who withdrew after 1 or 2 sessions revealed all between-group differences were non-

significant (p<0.05).  

4.2 - Missing values analysis  

There was missing data for two predictor variables at baseline of greater than 3% (SCS 

and LBP-TBQ) (n=9; 4.0%). There was no missing outcome data immediately following 

completion on the program. Little’s Missing Completely at Random test indicated that missing 

values were missing (completely) at random (p=0.148).  
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Table 3 Baseline characteristics of participants who commenced the UPLIFT program  

Characteristic  Baseline  
Age in years* 54 (20) 
Female 63% 
Duration of symptoms 

3 - 12 months 
12 months - 2 years 
2 - 5 years 
> 5 years 

 
15% 
15% 
27% 
42% 

Work status  
Employed (full-time or part-time)  
Unemployed  

 
21%  
67% 

Unemployed (by choice) 12% 
PCS* 20 (22) 
BPI (pain severity)* 5 (2) 
BPI (pain interference) 6 (4) 
PSEQ 30 (13) 
FABQ (PA)* 18 (7) 
FABQ (W)* 24 (18) 
ODI 41% (16%) 
DASS (S)* 10 (10) 
DASS (A)* 6 (9) 
DASS (D)* 8 (11) 
SCS* 19 (25) 
IEQ 24 (13) 
SF-36 (PCS)* 29 (21) 
SF-36 (MCS)* 41 (32) 

Values presented as mean (SD) for continuous data and as percentages for categorical data. 
*Data presented as median and interquartile range (IQR). 
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Table 4 Baseline characteristics of participants who completed the UPLIFT program compared 

to participants who withdrew from the program  

Characteristic  Completed program  Withdraws  
Age in years* 54 (20) 53 (18) 
Female 65% 48% 
Duration of symptoms 

3 - 12 months 
12 months - 2 years 
2 - 5 years 
> 5 years 

 
16% 
15% 
27% 
41% 

 
14% 
14% 
27% 
45% 

Work status  
Employed (full-time or part-time)  
Unemployed 

 
21% 
67% 

 
28% 
54% 

Unemployed (by choice) 12% 18% 
PCS* 20 (22) 20 (15) 
BPI (pain severity)  5 (3) 5 (2) 
BPI (pain interference) 5 (2) 5 (2) 
PSEQ 29 (14) 25 (10) 
FABQ (PA)* 18 (8) 20 (7) 
FABQ (W)* 24 (18) 24 (26) 
ODI 41% (16%) 43% (12%) 
DASS (S)* 10 (10) 10 (10) 
DASS (A)* 6 (9) 5 (11) 
DASS (D)* 7 (11) 6 (9) 
SCS* 18 (26) 27 (21) 
IEQ 24 (19) 27 (12) 
SF36 (PCS)* 29 (22) 31 (18) 
SF36 (MCS)* 41 (32) 34 (26) 

Values presented as mean (SD) for continuous data and as percentages for categorical data. 
*Data presented as median and interquartile range (IQR). 
 

  



48 
 

Table 5 Baseline characteristics of participants who completed at least 3 sessions of the 

UPLIFT program compared to participants who withdrew from the program after 1 or 2 

sessions  

Characteristic   Completed at least 3 
sessions  

Withdraws 1-2 
sessions  

Age in years* 54 (20) 52 (21) 
Female 65% 45% 
Duration of symptoms 

3 - 12 months 
12 months - 2 years 
2 - 5 years 
> 5 years 

 
16% 
15% 
28% 
41% 

 
11% 
10% 
26% 
50% 

Work status  
Employed (full-time or part-time)  
Unemployed 

 
22% 
66% 

 
26% 
53% 

Unemployed (by choice) 12% 21% 
PCS* 20 (23) 20 (14) 
BPI (pain severity) * 5 (3) 5 (2) 
PSEQ 30 (13) 25 (10) 
FABQ (PA)* 18 (7) 20 (6) 
ODI 41% (16%) 44% (13%) 
DASS (S)* 9 (9) 10 (9) 
DASS (A)* 6 (9) 5 (9) 
DASS (D)* 7 (11) 6 (8) 
SCS* 17 (26) 30 (22) 
IEQ 23 (13) 27 (12) 
SF36 (PCS)* 30 (24) 30 (13) 
SF36 (MCS)* 43 (34) 34 (25) 

Values presented as mean (SD) for continuous data and as percentages for categorical data. 
*Data presented as median and interquartile range (IQR). 
 

4.3 – Distribution of primary outcome measure 

Of the 223 participants who completed UPLIFT, 109 participants (49%) reported a 

good outcome (defined a-priori as GROC score ≥+3) immediately following completion of the 

program. 76 participants (34%) reported improvement but smaller than considered clinically 
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meaningful (i.e., 1≥ GROC <3), 36 participants (16%) reported no improvement (i.e., GROC 

= 0) and 2 participants (1%) reported they had worsened (i.e., -5≥ GROC <0). 

4.4 - Multivariable logistic regression analyses 

Results for the multivariable backward logistic regression analyses of the imputed data 

for good and poor outcome immediately following the UPLIFT program are shown in Table 6 

and 7.  

4.4.1 - Prognostic model for good outcome 

The prognostic model for good outcome immediately following the UPLIFT program 

contained five baseline predictors: PSEQ; PCS; BPI (PS); DASS and FABQ.  People with a 

high score on the PSEQ (i.e., scores of 21-60) (OR = 1.811; 95% CI = 0.840, 3.903) and higher 

scores on the PCS (OR = 1.037; 95% CI = 1.005, 1.069) had greater odds of a good outcome 

immediately following the UPLIFT program. People with a high BPI PS score (i.e., score of 7-

10) (OR = 0.482; 95% CI = 0.226, 1.025), higher DASS (OR = 0.980; 95% CI = 0.957, 1.003) 

and FABQ (OR = 0.983; 95% CI = 0.968, 0.999) scores had reduced odds of a good outcome 

immediately following the program (Table 6). 

For this prognostic model, the explained variance (R2) was 0.12 and the AUC was 0.67. 

Following bootstrapping, the explained variance decreased to 0.07, and the AUC was 0.68 

(Table 6). 
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Table 6 Final model for good outcome immediately following the UPLIFT program  

Predictor OR (95% CI)† Beta† Adjusted Beta‡ 

PSEQ (high)Ⱡ 1.811 (0.840 – 3.903) 0.59 0.48 
PCS 1.037* (1.005 – 1.069) 0.04* 0.03 
BPI PS (high)Ⱡ 0.482 (0.226 – 1.025) - 0.73 - 0.60 
DASS 0.980 (0.957 – 1.003) - 0.02 - 0.02 
FABQ 0.983* (0.968 – 0.999) - 0.02* - 0.02 

 
Performance measures R2 AUC 
Initial† 0.12  0.67 

Bootstrap§ 0.07  0.68  

95% CI = 95% confidence interval; AUC = area under the curve; OR = odds ratio; R2 = 
Nagelkerke R2; *p value < 0.05. ⱠReference category is ‘low’ (OR = 1). †Acquired from the 
imputed datasets. §Performance measure acquired from bootstrapping procedure on the 
imputed datasets. ‡Regression coefficients multiplied by the shrinkage factor of 0.82 retrieved 
from the bootstrapping procedure. OR reported are acquired from the imputed datasets, prior 
to bootstrapping. An AUC < 0.6 indicates that the prognostic model has no discriminatory 
value, an AUC > 0.8 reflects good discriminatory value. 
 

4.4.2 - Prognostic model for poor outcome 

The prognostic model for poor outcome immediately following the UPLIFT program 

also contained five baseline predictors: PSEQ; PCS; BPI (PS); FABQ and DASS.  People with 

a high BPI PS score (i.e., score of 7-10) (OR = 2.063; 95% CI = 0.962, 4.424), higher FABQ 

(OR = 1.016; 95% CI = 1.000, 1.032) and DASS (OR = 1.021; 95% CI = 0.997, 1.045) scores 

had greater odds of a poor outcome immediately following the UPLIFT program. People with 

a high score on the PSEQ (i.e., scores of 21-60) (OR = 0.517; 95% CI = 0.238, 1.122) and 

higher scores on the PCS (OR = 0.963; 95% CI = 0.933, 0.993) had reduced odds of a poor 

outcome on completion of the program (Table 7). 

For the prognostic model for poor outcome immediately following the program, the explained 

variance (R2) was 0.12 and the AUC was 0.68. Following bootstrapping, the explained variance 

decreased to 0.07, and the AUC was 0.68 (Table 7). 
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Table 7 Final model for poor outcome immediately following the UPLIFT program  

Predictor OR (95% CI)† Beta† Adjusted Beta‡ 

PSEQ (high)Ⱡ 0.517 (0.238 – 1.122) - 0.66 - 0.53 
PCS 0.963* (0.933 – 0.993) - 0.04* - 0.03 
BPI PS (high)Ⱡ 2.063 (0.962 – 4.424) 0.72 0.58 
FABQ 1.016 (1.000 – 1.032) 0.02 0.02 
DASS 1.021 (0.997 – 1.045) 0.02 0.02 

 
Performance measures R2 AUC 
Initial† 0.12  0.68 
Bootstrap§ 0.07 0.68 

95% CI = 95% confidence interval; AUC = area under the curve; OR = odds ratio; R2 = 
Nagelkerke R2; *p value < 0.05. ⱠReference category is ‘low’ (OR = 1). †Acquired from the 
imputed datasets. §Performance measure acquired from bootstrapping procedure on the 
imputed datasets. ‡Regression coefficients multiplied by the shrinkage factor of 0.81 retrieved 
from the bootstrapping procedure. OR reported are acquired from the imputed datasets, prior 
to bootstrapping. An AUC < 0.6 indicates that the prognostic model has no discriminatory 
value, an AUC > 0.8 reflects good discriminatory value. 
 

4.5 - Effect of the UPLIFT program on psychosocial variables 

The UPLIFT program resulted in significant improvements in all psychosocial variables at 

immediate follow-up (Table 8). While beneficial effects of the program were seen, the size of 

the effect varied across variables. For example, the FABQ (PA) demonstrated a large and 

significant change (d=0.94, p<0.01), with a mean decrease of 7 points. The SF36 (PCS), PSEQ, 

FABQ (W) and PCS all had medium effect sizes (d=0.68, -0.64, 0.59, 0.58 respectively) which 

were also significant (p<0.01). There were also modest and significant changes for BPI (PI), 

BPI (PS), SF36 (MSC) and ODI (d=0.50, 0.50, -0.46, 0.43). While statistically significant 

improvements for the clinical outcomes of social connectedness, depression, stress and anxiety 

were seen, the changes were small (d=0.27, 0.33, 0,31 and 0.19) and may not be clinically 

meaningful. 
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Table 8 Baseline and post-intervention psychosocial variables 

 Baseline 
[mean (SD)] 

Post-intervention 
[mean (SD)] 

Mean change 
[mean (SD)] 

 
t-value 

 
p-value* 

 
d 

ODI 41.0% (16.0%) 35.0% (16.3%) -6.0% (14.1%) t216 = 6.38 p<0.01 0.43 

PSEQ 29.9 (13.4) 37.2 (13.7) 7.3 (11.5) t206 = -0.92 p<0.01 -0.64 

PCS 21.6 (13.5) 14.3 (12.7) -7.3 (12.5) t211 = 8.46 p<0.01 0.58 

BPI (PS) 4.9 (2.0) 4.0 (1.9) -0.9 (1.7) t206 = 7.13 p<0.01 0.50 

BPI (PI) 5.4 (2.5) 4.4 (2.5) -1.0 (2.0) t214 = 7.30 p<0.01 0.50 

DASS (S) 9.6 (6.1) 8.0 (6.1) -1.6 (5.0) t212 = 4.52 p<0.01 0.31 

DASS (A) 6.5 (5.6) 5.7 (5.7) -0.8 (4.4) t212 = 2.71 p<0.01 0.19 
DASS (D) 8.4 (6.2) 6.7 (6.3) -1.7 (5.2) t212 = 4.80 p<0.01 0.33 

SF36 (MCS) 47.6 (22.7) 56.4 (24.1) 8.8 (19.3) t215 = -6.70 p<0.01 -0.46 

SF36 (PCS) 32.9 (16.8) 44.6 (21.1) 11.6 (17.2) t215 = -9.95 p<0.01 -0.68 

FABQ (PA) 17.1 (5.4) 10.9 (6.6) -6.2 (6.5) t212 = 13.78 p<0.01 0.94 

FABQ (W) 23.3 (12.2) 16.5 (12.7) -6.8 (11.4) t210 = 8.62 p<0.01 0.59 

SCS 21.3 (12.7) 18.4 (11.7) -2.9 (10.7) t200 = 3.88 p<0.01 0.27 

IEQ 23.2 (12.7) 18.7 (12.4) -4.5 (9.6) t211 = 6.79 p<0.01 0.47 

*p-value from paired t-test. ODI Oswestry Disability Index; PSEQ Pain Self-Efficacy Questionnaire; PCS 
Pain Catastrophising Scale; BPI (PS) Brief Pain Inventory (pain severity); BPI (PI) Brief Pain Inventory (pain 
interference); DASS (S) Depression Anxiety and Stress Scale 21 (stress); DASS (A) Depression Anxiety and 
Stress Scale 21 (anxiety); DASS (D) Depression Anxiety and Stress Scale 21 (depression); SF36 (MCS) Short 
Form Healthy Survey 36 (mental component summary); SF36 (PCS) Short Form Healthy Survey 36 (physical 
component summary); FABQ (PA) Fear Avoidance Beliefs Questionnaire (physical activity); FABQ (W) 
Fear Avoidance Beliefs Questionnaire (work); SCS Social Connectedness Scale; IEQ Injustice Experience 
Questionnaire; d = Cohen’s d for dependent samples. 
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The primary aim of this thesis was to derive prediction models from baseline variables 

from the psychosocial domains to identify good and poor outcome to the UPLIFT program. In 

addition, we aimed to identify what psychosocial factors change following completion of the 

program. We will firstly discuss the distribution of the primary outcome measure immediately 

following the UPLIFT program and relate this to the participant characteristics at baseline. We 

will then review the results for the derived prediction models for good and poor outcome, 

before finally discussing the results of the secondary outcomes analyses.  

5.1 – Primary outcome  

Immediately on completion of the program, 49% (n=109) of participants reported a 

clinically meaningful improvement (defined a-priori as GROC score ≥+3), and 51% (n=114) 

of participants reported no improvement or an improvement that was considered not clinically 

important (i.e., -5≥ GROC <+3). The distribution of people with good (49%) and poor outcome 

(51%) was in agreement with pilot data on 120 participants. This result does show promise, 

considering this cohort’s long duration of symptoms and presence of factors typically 

associated with poor recovery. 

This result may be partly because of the UPLIFT program and partly because of the 

participant characteristics at baseline. For example, the cohort’s pain severity score measured 

by the BPI (mean [SD]: 4.9 [2.0]) at baseline was considered ‘mild’ (Sculco et al., 2001). This 

mean score may relate to a better outcome, as a recent systematic review summarising 78 

studies, reported ‘high’ pain severity at baseline as being predictive of poor outcomes in 

musculoskeletal disorders (Artus et al., 2017). In addition, the cohort’s pain self-efficacy score 

measured by the PSEQ (mean [SD]: 29.9 [13.4]) at baseline was a ‘moderate’ severity level 

(Australian Health Service Research Institute, 2019). Of note, 48% (n=106) of participants at 

baseline had a ‘minimum-mild’ severity level for pain self-efficacy, meaning they had high 

self-efficacy scores. Further, 25% (n=66) of participants scored in the ‘severe’ range (i.e., 
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PSEQ score < 20), meaning they had a low pain self-efficacy score. In the literature, minimum 

– mild severity levels of pain self-efficacy have been found to be associated with better 

outcomes for persistent pain, including lower levels of pain and disability (Denison, Åsenlöf, 

Sandborgh, & Lindberg, 2007; Dohnke, Knäuper, & Müller‐Fahrnow, 2005; Reid, Williams, 

& Gill, 2003) . These baseline PSEQ and pain severity scores may be a possible explanation 

for the high proportion of participants achieving a good outcome in this secondary care cohort.  

Furthermore, the mean baseline depression, anxiety and stress scores measured by the 

DASS-21 were classified as ‘moderate’ severity (Lovibond & Lovibond, 1996). The mean 

DASS scores of our cohort were higher than results reported within a similar LBP cohort in a 

secondary care setting described by Morso et al. (2013). In addition, psychological variables 

such as anxiety and depression have been shown to predict poor clinical outcomes in people 

with a range of persistent pain conditions, including LBP (Hayden, Chou, Hogg-Johnson, & 

Bombardier, 2009; Kent & Keating, 2008; Lintonl et al., 2011). Further, the cohort’s baseline 

FABQ (PA) score (mean [SD]: 17.1 [5.4]) was considered ‘high’ (Williamson, 2006) and a 

number of studies have also suggested that high fear avoidance (Daubs et al., 2011; Hiebert et 

al., 2012; Holden et al., 2010) is associated with a poor prognosis for people with LBP. High 

scores on fear-avoidance and depression, anxiety and stress at baseline may be a reasonable 

explanation for the 51% of participants who had a poor outcome immediately following the 

UPLIFT program.   

5.2 – Prognostic models for good and poor outcome 

The multivariable logistic regression analyses generated prognostic models for good 

and poor outcome containing five predictors that are routinely gathered in clinical practice. A 

high score on the PSEQ (i.e., > 20), higher levels of pain catastrophising, low pain severity on 

the BPI (i.e., < 7) and lower DASS and FABQ scores were related to a good outcome 

immediately following the UPLIFT program. High pain severity on the BPI (i.e., ≥ 7), higher 
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DASS and FABQ scores, low PSEQ (i.e. ≤ 20) and lower PCS scores were related to a poor 

outcome immediately following the UPLIFT program. Following bootstrapping techniques, 

the explained variance of both models was low (R2 = 0.07) and the area under the curve 

indicated poor discrimination (0.68).  These results indicate the predictive performance of both 

models would be unhelpful for use in clinical practice.  

All five of the identified variables have been previously identified as predictors for LBP 

and other musculoskeletal conditions (Artus, Campbell, Mallen, Dunn, & van der Windt, 2017; 

Cook et al., 2013; Grotle, Foster, Dunn, & Croft, 2010), however, the explained variance of 

existing models for LBP are also relatively low. A recent systematic review summarising 78 

studies, reported high levels of disability and high pain severity at baseline as being predictive 

of poor outcomes in musculoskeletal disorders (Artus et al., 2017). This is a reasonable 

explanation for pain severity being a predictor of good and poor outcome in both of our 

prognostic models. Despite the level of disability (ODI mean [SD]: 41% [16%]) being ‘severe’ 

at baseline (Fairbank & Pynsent, 2000), it was not in either final prognostic model. This result 

conflicts with previous LBP literature, which showed high baseline disability explaining the 

largest proportion of variance in 12-month outcome in a persistent LBP population (R2 = 0.44) 

(Grotle et al., 2010). Of note, the outcome of interest was level of disability measured at 12-

month follow-up, dissimilar to our very short-term follow-up and primary outcome measured 

by the GROC scale, which may explain our conflicting results.  

This thesis only considered variables from the psychosocial domains and subsequently 

the explained variance of both of our models was low. Including different variables may have 

yielded different results. For example, a long duration of symptoms was reported by 42% of 

participants (n=103), describing pain of greater than 5-year duration at baseline. When 

considering employment, 79% (n=194) of participants reported they were unemployed. Only 

12% (n=30) of these participants were unemployed by choice (i.e., student retired, 
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homemaker), and 29% (n=69) reported being unemployed specifically due to their pain 

condition. Of those unemployed due to pain, 44% had a good outcome (i.e., GROC ≥+3) on 

completion of the UPLIFT program. Previous studies, including a systematic review, have 

identified duration of symptoms and unemployment as being predictive of poor clinical 

outcome in persistent LBP and other musculoskeletal conditions (Artus et al., 2017; Grotle et 

al., 2010). Furthermore, one recent study identified education level as a significant independent 

predictor of change in knowledge following pain neuroscience education (Pate et al., 2019). In 

this study, 55 participants recruited from a pain management clinic received a 2-hour session 

of pain neuroscience education. This population had a similar gender representation (female: 

59%) and were of a similar age (mean [SD]: 58.6 [17.1] years), however, had a slightly reduced 

number of participants (62%) with pain ≥ 2-year duration compared to our cohort.  Considering 

no specific models for secondary care exist and the predictive performance of our models using 

psychosocial variables was too low for clinical use, it is likely that other, as yet unmeasured 

prognostic variables may be important in this clinical setting. 

5.3 – Psychosocial variables 

Immediately following the UPLIFT program, there were statistically significant 

improvements in all psychosocial variables. However, results varied from small to large effect 

sizes. The FABQ (PA) had the largest effect size (d = 0.94). Participant’s mean [SD] baseline 

score of 17.1 [5.4] was considered ‘high’, however, with a mean reduction in 6 points, the post 

intervention mean [SD] of 10.9 [6.6] reduced to the ‘low’ subcategory (George, Fritz, & 

McNeil, 2006; Wertli et al., 2014), This finding is supported by previous literature which has 

found interventions involving pain neuroscience education to be effective at reducing fear-

avoidance in musculoskeletal disorders (Louw et al., 2016), However, this promising result 

does contrast with a recent systematic review which found low quality evidence that pain 

neuroscience education has a nonsignificant effect on reducing fear-avoidance in people with 
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persistent LBP. These results were also maintained at 3-months following intervention 

(Tegner, Frederiksen, Esbensen, & Juhl, 2018). The studies included in this review involved a 

total of 60 minutes of pain neuroscience education and small sample sizes. In contrast, the 

education component of the UPLIFT program consists of five 1-hour interactive education 

sessions, which are then consolidated within five 30-minute exercise sessions. This difference 

in dosage may be one plausible explanation for the conflicting results.  

Previous literature has demonstrated that pain self-efficacy scores are likely to change 

following cognitive behavioural management of LBP and that these changes were associated 

with better outcomes such as reduced disability (Altmaier et al., 1993; Nicholas, Wilson, & 

Goyen, 1992). This may be a possible explanation for our results, given the moderate clinical 

change for PSEQ (d = -0.64) and modest change for ODI (d = 0.43). The cohort’s disability 

score measured by the ODI, moved from ‘severe’ disability (mean [SD]: 41% [16%]) at 

baseline to ‘moderate’ disability (mean [SD]: 35% [16%]) immediately post intervention. This 

modest reduction in disability immediately following the UPLIFT program is supported by two 

recent systematic reviews (Tegner et al., 2018; Watson et al., 2019), which suggest that the 

effects of pain neuroscience education on disability are very modest.  

The PCS demonstrated a moderate clinical change (d = 0.58) following the program. 

Despite the baseline score (mean [SD]: 21.6 [13.5]) not being in the ‘severe’ range (i.e.,  greater 

≥ 30) (Sullivan, 1995), importantly 31% (n=70) of participants were considered ‘severe’ 

catastrophisers at baseline. This reduced to 17% (n=37) on completion of the program. Given 

that high levels of catastrophising have been shown to be predictive of poor clinical outcomes 

(Sullivan, 1995), this result may be of clinical importance. 

Despite significant, only small clinical changes in depression, stress and anxiety were 

observed (d = 0.33, 0.31 and 0.19 respectively). These results are consistent with a recent large 
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scale RCT (Traeger et al., 2019), which showed patient education for LBP to have only a very 

modest effect on psychosocial factors, such as depression and anxiety.   

While the effect of the UPLIFT program on psychosocial variables shows promise, due 

to a lack of control group in this study we are unable to determine if current findings on their 

own are due specifically to aspects of the UPLIFT program or favourable natural history. 

However, significant findings of improvement following programs including pain 

neuroscience education and exercise are consistent with previous research with more robust 

study designs (Clarke, Ryan, & Martin, 2011; Gallagher, McAuley, & Moseley, 2013; Louw, 

Diener, Butler, & Puentedura, 2011; Moseley, Nicholas, & Hodges, 2004). Future research 

with randomised study designs will allow the effectiveness of the UPLIFT program to be more 

rigorously investigated.  

5.4 - Limitations  

Limitations were identified in this research. The main limitation of this thesis is there 

were only enough participants to include 10 predictor variables. Therefore, we did not include 

previously proven biological variables from existing prediction models designed for LBP in 

primary care. These include previous episodes of LBP, presence of leg pain, body mass, 

smoking, physical activity, education, employment status and co-morbidities (Hartvigsen et al., 

2018). No prediction models for secondary care currently exist, and when choosing the 

variables of interest, we considered both the target population (i.e., secondary care cohort), and 

the nature of the intervention (i.e., the UPLIFT program). Considering the predictive 

performance of our models using only psychosocial variables was too low for clinical use, 

including other factors, such as employment status, education level or duration of symptoms 

may have produced different results. 

In addition, another limitation is that this thesis only developed prediction models on 

the immediate effects of the intervention, and mid-to long term effect of interventions aiming 
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for behavioural change may exist. Although 6-month and 24-month follow-ups are being 

assessed, models based on these outcome points were beyond the scope of this MMR thesis. 

Further, another limitation of this thesis is the lack of a control group. This adds 

uncertainty to the changes seen in psychosocial variables immediately following completion 

of the UPLIFT program. For example, favourable natural history or nonspecific treatment 

effects cannot be ruled out as influencing these clinical changes. In addition, co-existing 

interventions (i.e., physiotherapy, exercise and/or multidisciplinary input) were not controlled 

or recorded in detail. Therefore, we cannot draw conclusions on the influence of coexisting 

interventions on each participant’s clinical outcome. Given this, further research is required 

using a more robust study design, to assess the generalisability of our findings beyond the 

conditions of this study, and to confirm these results were not due to chance and / or the 

influence of other interventions. 
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This thesis aimed to evaluate whether good and poor outcome to the UPLIFT program 

could be accurately identified when considering baseline data from psychosocial domains. The 

findings demonstrate that the distribution of people with good (49%) and poor outcome (51%) 

immediately following the UPLIFT program was in line with a-priori assumptions and optimal 

to derive prediction models. Although a model for good and poor outcome could be developed, 

both containing 5 predictor variables (self-efficacy; catastrophising; pain intensity; depression, 

anxiety and stress; fear-avoidance), the predictive performance of both models was too low for 

clinical use.  

In this thesis we only considered psychosocial variables, however, including other 

factors, such as employment status, education level or duration of symptoms may have yielded 

different results in this secondary healthcare cohort. As for many other musculoskeletal 

conditions, our results indicate predicting outcome accurately for people with a 

multidimensional pain state from routinely gathered baseline variables remains challenging.  

This thesis also aimed to determine whether participation in the UPLIFT program was 

associated with improvements in psychosocial characteristics which were collected at baseline 

and immediately post-intervention. When evaluating change in psychosocial variables 

immediately following completion of the program, all variables showed positive 

improvements. However, with no control group, we cannot determine whether these 

improvements are specifically a result of the UPLIFT program. 

This pragmatic trial conducted in a secondary healthcare setting has potential clinical 

implications. LBP is a significant global problem. Over the next few decades, the cost and 

disability burden of LBP is only projected to increase. There is a plethora of conservative 

interventions available for persistent LBP and while some achieve short-term outcomes, 

positive long-term outcomes are infrequent. Delivering efficient and effective interventions 

within secondary healthcare is crucial considering the high service demands and funding 
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pressures faced by this healthcare setting. Although our findings support a potential 

relationship between the UPLIFT program and improvements in various psychosocial 

variables, these findings are preliminary due to limitations in the study design. With no control 

group, we cannot rule out influences of regression to the mean and natural recovery. To test 

the effectiveness of the UPLIFT program, large-scale randomised clinical trials are needed.  
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