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Abstract 

 

Teesside University 

School of Health and Life Sciences 

 

An investigation of the role of pain duration in the management of patients with 

low back pain. 

 

 

Mary-Anne Jess MSc MCSP MACP BSc (Hons) Physiotherapy 

 

 

Introduction: The global burden of low back pain (LBP) is rising. Its clinical 

management has historically been informed by using duration-based classification. 

Recently, some guidelines have moved away from this approach, with little empirical 

evidence to justify this transition. This thesis aims to explore this gap by investigating the 

role of pain duration in the management of patients with LBP. 

 

Methods: A scoping review explored the different working definitions for chronic pain. 

Then, short, medium, and long-term outcomes, including pain, function, quality-of-life, 

and re-referral rates for patients with LBP managed on an evidence-based pathway were 

analysed using covariate-adjusted models. Patients were categorized into four groups 

based upon baseline pain duration, informed by the scoping review.  

 

Results: The scoping review concluded that there is a wide variation in pain duration 

definitions, with 3 months being the most common definition for chronic pain. In the 

short-term, patients with differing LBP duration improved by clinically relevant amounts. 

Medium-to-long term, those with longer pain duration showed less improvement, 

specifically in function. Furthermore, pain duration was found to be a relatively weak 

predictor of re-referral (odds ratio: 1.2 (95% CI: 1.03, 1.44); risk difference: 3.6% (95% 

CI: 0.6, 6.6)).  

 

Conclusions and implications: While there is a lack of consensus in the literature on 

duration definitions, this thesis demonstrates that baseline pain duration would appear to 
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be of clinical importance on patient outcomes. Those with chronic pain may benefit from 

additional support to enhance functional outcomes in the medium-to-long term. This 

could question the removal of duration as a factor to consider within clinical guidelines. 

Contrastingly, from a health-care usage perspective, as duration was not predictive of re-

referral, pain duration seems of limited importance; arguably this supports the decision 

of guidelines to remove duration as a factor to differentiate the management of patients 

with LBP. 
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Chapter 1: Introduction 

1.1  Background 

 

This thesis explores a challenging area of contemporary healthcare practice, namely 

whether the length of time a patient has experienced low back pain (LBP) should 

influence their clinical management. This is an important question, as traditionally, within 

clinical practice the length of time a patient with LBP has had their symptoms has been 

one of the main factors in determining the appropriate clinical management. Those with 

short term or acute LBP would receive differing advice and treatment from those with 

short-to-medium term pain (sub-acute) or those with longer-term pain, commonly 

referred to as chronic LBP (Savigny, 2009, van Tulder et al., 2006, Airaksinen et al., 

2006). Having worked as a clinician treating patients with LBP for over 11 years, I have 

used this duration-based classification approach (acute, subacute and chronic) to 

successfully guide the management provided to my patients. However, the recent 

National Institute for Health and Care Excellence (NICE) LBP guidelines (2016) no 

longer recommend management of patients based upon the duration-based classification 

(NICE, 2016). Instead it endorses the use of a risk stratification approach to classify 

patients. This differs from some other clinical guidelines that continue to classify the 

management of LBP patients based upon duration of pain (Qaseem et al., 2017, 

Stochkendahl et al., 2018). There is emerging evidence demonstrating that interventions 

aligned with stratification are cost-effective and can improve disability, in samples with 

largely chronic LBP (Hill et al., 2011). Nevertheless, recent studies have highlighted that 

prognostic-screening tools, such as the STarT Back, should be used with caution in 

patients with acute LBP, as they have limited ability to identify people who will progress 

to chronic pain (Mehling et al., 2015) and it is uncertain whether this prognostic approach 

can prevent the onset of chronic pain (Traeger et al., 2016). It is therefore, yet to be 

confirmed whether this risk stratification approach is superior to other classification 

systems, suggesting that additional research is required in this area.  

 

In-order to support any change in clinical practice, it should demonstrate better outcomes 

and be valued by patients (Croft et al., 2015). Currently, there is little empirical data to 

support this change in clinical practice to an approach that encourages the same 

management for all patients with LBP, regardless of duration of pain. Only one study to 
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date has directly investigated the role of baseline pain duration on clinical outcome (Dunn 

and Croft, 2006). Dunn and Croft (2006) demonstrated that patients with a longer duration 

of pain at baseline (≥3 years) were associated with poorer clinical outcomes. This 

indicates that baseline pain duration may be of importance when considering the clinical 

outcome. However, this work looked at patient outcomes following a broad battery of 

usual care from their General Practitioner (GP). As it is unclear exactly what was 

delivered in this usual care, it is difficult to generalise these findings to the modification 

of the NICE guidelines, indicating that further research is needed to support this paradigm 

shift in guidelines.  

 

1.2  Origin of the PhD 

 

This thesis utilised secondary data collected for a large-scale evaluation of the 

implementation of the North East of England Regional Back Pain and Radicular Pain 

Pathway (NERBPP). This pathway is a clinical manifestation of the NICE LBP guidelines 

(2009). It has been implemented in first adopter sites in clinical commissioning group 

regions of the North East of England since 2015. The evaluation project used data from 

some of the first adopter sites to investigate the clinical outcomes of patients with LBP 

managed on the NERBPP, to determine the effectiveness of the pathway, prior to its 

widespread implementation nationally through the National Back Pain Pathway. 

However, the evaluation did not consider whether the duration of the patient’s pain 

influenced their clinical outcomes. While the NERBPP was originally targeted at patients 

with acute pain, it transpired that patients of varying pain durations accessed the pathway. 

Given the recent change in the NICE LBP guidelines (2016), to move away from a 

duration-based classification approach, it could be proposed that if the recent shift is 

justified, then patients with LBP of different baseline pain durations should have similar 

outcomes on the NERBPP. This proposal initiated the start of this PhD. 

 

Another area that emerged for exploration was the large variability of timeframes used to 

differentiate the transitions between the stages of acute, subacute and chronic LBP 

(Meucci et al., 2015). This lack of consistency in timeframes and the origins of these 

divisions have not previously been investigated, prompting further investigation during 

this PhD programme.  
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Studies have found that in a 12-month follow-up period, recurrence of LBP is common 

and up to 41% of those with a recurrence will seek health-care (da Silva et al., 2019, 

Machado et al., 2017). It is surprising that given the reoccurring nature of this condition, 

there is a marked lack of research on re-referral rates. Re-referral onto the NERBPP was 

defined as a patient having more than one episode of management on the pathway, 

following discharge. If duration of pain at baseline has the potential to influence clinical 

outcomes of patients with LBP, then it could have the potential to influence re-referral 

rates of patients onto the pathway. This incited additional investigation into the 

association between duration of pain at baseline and the likelihood of re-referral onto the 

NERBPP. 

 

The main aims of this PhD were to investigate the association between duration of pain 

at baseline and the clinical outcomes of patients with LBP enrolled on the NERBPP and 

investigate if this shift in clinical guidelines was warranted. It aimed to explore the origins 

of the variability of timeframes used to differentiate the transitions between acute, 

subacute and chronic LBP. It also aimed to investigate if there is a quantifiable association 

between duration of pain at baseline and the likelihood of re-referral onto the NERBPP 

 

1.3  PhD Thesis overview 

 

This PhD programme of work aimed to investigate whether there is an association 

between the duration of pain at baseline and the clinical outcomes of patients with LBP. 

The first two chapters introduce the background information (Chapter 1) and critique the 

literature, highlighting the gaps in the research, presenting the rationale for carrying out 

this PhD (Chapter 2). 

 

There is large variability and considerable debate on the most appropriate time points to 

differentiate the transitions between acute, sub-acute and chronic pain in the literature. 

Chapter 3 explains how a scoping review was developed and carried out to explore the 

different working definitions being used for the duration of acute, sub-acute and chronic 

pain, with emphasis on LBP. The scoping review established where these definitions 

originated and the rationale provided for the timeframes used, with the findings presented 

in Chapter 3. 
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Chapter 4 describes two phases of this project investigating whether there is an 

association between the duration of pain at baseline and the clinical outcomes of patients 

with LBP enrolled on the NERBPP. The first phase analyses the data collected from 

patient reported outcome measures (PROMS) at discharge, examining how duration of 

pain at baseline influences the short-term clinical outcomes of the pathway. The second 

phase analyses data from six and 12-months follow-ups, investigating whether duration 

of pain at baseline influences medium-to-long term clinical outcomes. Both these phases 

were aimed at providing empirical evidence to either support or oppose the changes 

recommended by the NICE LBP guidelines (NICE, 2016), to an approach that encourages 

the same management for all patients with LBP, regardless of duration of pain.  

 

As very little research is published on re-referral rates, the final phase of this PhD project 

investigated if there is an association between duration of pain at baseline and the 

likelihood of re-referral onto the NERBPP (Chapter 5). 

 

Chapter 6 brings together the discussions from each of the phases of this PhD, with the 

clinical significance of the findings, the strengths and limitations of the project phases, 

and the recommendations for further research. 
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Chapter 2: Literature review 

 

This chapter provides a breadth of background information on low back pain (LBP). It 

will aim to give the context of what LBP is and why it is important from a clinical and 

financial perspective. It will discuss the prognosis of LBP and its potential to transition 

from acute to chronic pain. Aspects of management of LBP will be outlined, including 

LBP guidelines and the translating and implementation of research into clinical practice. 

The classification of LBP and health-care utilisation will also be discussed. The chapter 

will critically appraise the key literature with regards to the role of pain duration in LBP, 

showing the gaps within the existing research, which this thesis will address, providing a 

rationale for this work.  

 

2.1  Diagnosis 

 

Low back pain has been described as a symptom not a disease. It is defined as pain 

typically below the rib cage and above the gluteal folds, with or without radiation (of pain 

and/ or neurological symptoms) in one or both legs (Hartvigsen et al., 2018). The 

diagnostic triage of LBP classifies patients into one of three categories:  1) those having 

a specific spinal pathology (<1% of cases), such as infection, malignancy, fracture, 

inflammatory disorders; 2) radicular syndrome (5-10% of cases) (i.e. nerve root 

pathology including spinal stenosis); and 3) non-specific LBP (90-95% of all cases) 

(Bardin et al., 2017).  

 

2.2  Burden of LBP 

 

Globally, the burden of LBP is rising, due to the increasing and ageing population (Hoy 

et al., 2012). It is now the principal cause of disability, accountable for approximately 

60.1 million years lived with disability in 2015 for all age groups, a 17.2% increase since 

2005 (Kassebaum et al., 2016). A recent systematic review investigating real-world 

prevalence and incidence of LBP, using routinely collected data, reported ranges from 

1.4 to 20.0% and 0.024-7.0%, respectively (Fatoye et al., 2019). LBP is more common in 

women and in individuals aged between 40 and 69 years (Hoy et al., 2012).  
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The total costs incurred by LBP in developed countries are extensive (Dagenais et al., 

2008). A cost-of-illness study reported that in the UK in 1998, the direct health costs of 

back pain were estimated to be £1.632 billion, while the indirect costs of informal care 

and production losses were substantially higher at £10.668 billion, with 116 million lost 

workdays. These findings were reported to be in line with findings from other countries 

(Maniadakis and Gray, 2000). The systematic review by Dagenais et al. (2008) found that 

the median proportion of direct costs was 14.5% versus 85.5% for the indirect costs, 

which was obtained from eight international studies; this is comparable with the 

aforementioned costs reported in the study from the UK (13.3% versus 86.7%).  

 

Since the study by Maniadakis and Gray (2000) over the past two decades research on 

healthcare utilisation costs has highlighted how the burden of LBP is a persistent and 

growing problem worldwide. A recent study in Sweden estimated the mean total cost per 

LBP episode to be €2753, with a mean duration of 51 days (Olafsson et al., 2018). A 

study examining nearly 2.5 million patients in the United States (US), between 2008 and 

2015, with a new diagnosis of LBP, with or without lower extremity pain, found that the 

costs over 12 months after diagnosis were substantial. The study established that while 

patients treated non-surgically made up 98.8% of the study population, they accounted 

for only 70.8% of the total spending ($1.8 billion). The remaining 29.3% of the total 12-

month costs were spent on the surgical cohort ($784 million). After matching for age, sex 

and comorbidity, per-patient 12-month cost was significantly higher for the surgical 

cohort at $25,613 (95% CI $25,569- $25,657) compared to $795 (95% CI $790-$800) 

(Kim et al., 2019). Another recent study from the United States, examining healthcare 

resource utilisation of chronic, refractory non-specific LBP (defined as patients that had 

been undergoing healthcare for up to 2 years, who had not had any surgical intervention), 

found that the median total cost was $6,590 in the first year. This was almost double the 

baseline costs; in the second year, the costs decreased slightly (Spears et al., 2020). Other 

studies, that have explored the costs specifically associated with chronic LBP, have 

shown that patients with chronic back pain (defined as patients who had pain lasting 180 

days or more) are characterized by greater comorbidity and substantial economic burden 

when compared to those without chronic LBP (Gore et al., 2012, Hong et al., 2013). 

Estimates of the mean direct and indirect costs for LBP care have been reported to be 

twice as high for patients with chronic LBP (continuous or episodic LBP >90 consecutive 

days in 6 months) compared to those with acute LBP (Becker et al., 2010). 
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2.3  Prognosis 

 

It was commonly claimed that up to 90% of patients with acute LBP would recover within 

six weeks (van Tulder et al., 2006); however, further research is now refuting that claim. 

The most recent systematic review that investigated the prognosis of patients with acute 

LBP (defined as less than 3 months), included 11 prospective studies and found that while 

there is considerable improvement within the first three months, 65% of patients still 

report some pain at 12 months (Itz et al., 2013). This is supported by other reviews 

investigating the course of acute LBP (Pengel et al., 2003, Hestbaek et al., 2003). Another 

systematic review that included 33 prospective studies (11,166 participants with acute or 

persistent LBP) observed similar results in both the acute and persistent cases. The typical 

clinical course of acute LBP was initially favourable, as there was a marked reduction in 

mean pain and disability in the first six weeks. After six weeks, improvements were small 

in both pain and disability lasting up to one year. For patients with persistent LBP, in the 

first six weeks they showed substantial improvements. However, additional 

improvements were small and these patients could expect to have moderate levels of pain 

and disability at one year (Costa et al., 2012). Potential reasons for the significant 

differences in the recovery rates reported in the earlier research has been linked to how 

recovery was defined, which included return-to-work or cessation of medical 

consultations which is not synonymous with cessation of symptoms (Hestbaek et al., 

2003). 

 

While the clinical course of acute and persistent LBP is favourable, recurrence is 

common. A systematic review that summarised the data from 41 studies, on the incidence 

of LBP and risk factors associated with either first-time LBP or transition to LBP in 

people who were pain free at baseline, reported the pooled estimate of incidence was 27% 

(95% CI: 18%, 35%). Whilst the review looked at various risk factors, including 

psychosocial factors (mental distress, sleep problems, job dissatisfaction) and physically 

related factors (gender, weight, body mass index (BMI), isokinetic back strength, lifting 

strength), only a history of prior LBP was a consistent predictor of recurrence (Taylor et 

al., 2014). A recent systematic review examined eight studies (2147 participants) on 

recurrence of LBP in patients who had recovered from a previous episode of LBP within 

the last year (da Silva et al., 2017). The review found that only one of the included studies 

was considered to be an inception cohort study (people enrolled at an early and uniform 

point in the course of their disease) and it reported a 1-year recurrence proportion of 33% 
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(95% CI: 28%, 38%) (Stanton et al., 2008). A prospective inception cohort study carried 

out since the review, established that 69% (95% CI: 62%, 74%) of participants had a 

recurrence of an episode of LBP within 12 months after recovery, this research indicates 

how common recurrence of LBP can be.  

 

Several studies have examined prognostic factors that influence the clinical course of 

LBP (Pengel et al., 2003, Chou and Shekelle, 2010, Costa et al., 2012). Prognostic factors 

identified as the most helpful components for predicting the development of persistent 

disabling LBP were maladaptive pain coping behaviours, nonorganic signs (superficial 

or nonanatomic tenderness, pain on axial loading or simulated rotation, 

nonreproducibility of pain when patient is distracted, regional weakness or sensory 

change, overreaction), functional impairment, general health status, and presence of 

psychiatric comorbidities (Chou and Shekelle, 2010).  

 

2.4  The fear avoidance model 

 

The fear avoidance model is a cognitive behavioural conceptual model that provides an 

explanation of why people with acute LBP may go on to develop and maintain chronic 

pain and associated disability (Vlaeyen and Linton, 2000). At the core of the fear 

avoidance model is how patients interpret pain, which may lead to two different 

behavioural pathways: confrontation or avoidance. If the acute pain is interpreted as non-

threatening, patients will typically maintain their daily activities, promoting functional 

recovery. In contrast, pain can be misinterpreted as catastrophic, leading to a downward 

spiral of excessive fear of pain/ (re)injury and associated behaviours such as avoidance 

and hypervigilance. While these responses can be adaptive in the early stages of pain, 

they become maladaptive in the long-term, leading to more pain, disability and suffering. 

Long standing avoidance behaviours can further lead to a deterioration both physically 

and mentally, leading to disuse and deconditioning, which may in turn lower the threshold 

at which subsequent pain is experienced (Leeuw et al., 2007, Vlaeyen and Linton, 2000, 

Pincus et al., 2010). 

 

There is a large body of empirical evidence that supports the fear avoidance model. The 

following is an example of some key studies that support an association between fear 

avoidance beliefs (FABs) and the transition from acute to chronic LBP and related 

outcomes such as disability and sickness absenteeism. A prospective inception cohort 
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study of 555 patients with acute LBP (defined as LBP <4 weeks and having been free of 

LBP 3 months prior), found that baseline fear of movement/ (re)injury was the most 

powerful predictor of future perceived disability (Swinkels-Meewisse et al., 2006). A 

recent cross-sectional study investigated LBP prevalence and the association between 

fear avoidance beliefs (FABs) and chronic disabling LBP in a large sample (3066) of 

female nurses in Japan. They found that those with high FABs about physical activity 

were about 1.8 times more likely to develop chronic disabling LBP (Fujii et al., 2019). In 

the study by Jensen et al., (2010), they reported that Danish healthcare workers with high 

FABs were associated with more sickness absence days, because of LBP, one year later 

(Jensen et al., 2010). In another recent inception cohort study, a number of risk factors 

associated with transition from acute to chronic LBP were identified. These factors 

included diagnosed depression/ anxiety, as well as obesity, smoking, severe and very 

severe disability (Stevans et al., 2021). Strength of this body of evidence is that these 

relatively large studies are consistent in their findings adding confidence to the theory. 

Furthermore, the stronger prospective designs support the weaker cross-sectional designs, 

highlighting that different methods produce similar answers, again pointing towards the 

robustness of the theory. Also, this data is from a range of different context and cultures 

once more supporting the robustness of the theory. 

 

While the fear avoidance model offers some explanation and understanding as to why 

acute pain may transition to chronic, and/ or the maintenance of chronic pain, there 

remains some gaps for future research (Vlaeyen and Linton, 2012). The model has been 

expanded into a diathesis-stress model that proposes how predisposing factors interact 

with exposure to a trauma (Turk, 2002). Crombez et al. (2012) highlight some of the 

challenges of the fear avoidance model, specifically its origin in psychopathology, the 

need to address the dynamic and complex nature of disability and functional recovery, 

and the need for more emphasis on the context of multiple and competing personal goals. 

They propose an extension of the fear avoidance model by adopting a motivational 

perspective built around organising powers of goals and self-regulatory processes 

(Crombez et al., 2012). Although it has some limitations, the fear avoidance model has 

evidence to support its validity, summarised in a number of reviews (Leeuw et al., 2007, 

Pincus et al., 2010, Vlaeyen and Linton, 2012).  

 

 

 



 10 

 

 

 

 

Figure 1: The fear avoidance model. Based on the fear-avoidance model of Vlaeyen 

and Linton (2000) 

 

The fear avoidance model underpins many of the interventions recommended in current 

clinical LBP and chronic pain guidelines. The NICE LBP guidelines include the 

following recommendations: information and advice to support self-management; 

consideration of psychological therapies incorporating a cognitive behavioural approach 

when patients have significant psychosocial obstacles to recovery (e.g. avoiding normal 

activities based on inappropriate beliefs about their LBP) or when previous treatments 

have not been effective; recommendations on return-to-work and continuing with normal 

activities (NICE, 2016, NICE, 2020). The Danish LBP guidelines recommend: staying 

active; offering patient education consisting of reassurance facilitated by elements of 

cognitive behavioural therapy (CBT), aiming to reduce patients worries and fears 

(Stochkendahl et al., 2018). The United States LBP guidelines recommend: interventions 

including mindfulness-based stress reduction, progressive relaxation and CBT (Qaseem 

et al., 2017). The recently published chronic pain guidelines also recommend offering 

acceptance and commitment therapy and CBT for people over 16 years with chronic pain 

(NICE, 2021). The consistency of how these guidelines resonate with, and are at least in 
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part, underpinned by the fear avoidance model, demonstrates how deeply ingrained the 

model is in current understanding of the development and maintenance of persistent pain. 

 

2.5  Treatment of non-specific LBP 

 

There are a plethora of treatment options for LBP, with varying degrees of evidence on 

the effectiveness of these treatments. The global mismanagement and rising trend in 

unnecessary care for LBP has been highlighted, with research emphasising the 

importance of implementing evidence-based management (Downie et al., 2020; 

Runciman et al., 2012; Traegar et al., 2019; Foster et al., 2018). 

 

2.5.1  Translating evidence into practice 

 

Whilst there is growing body of scientific research, within the literature, a common theme 

from clinical and health services research, irrespective of the disciplines, is the failure to 

translate evidence into clinical practice and policy (Grimshaw 2012). A survey report in 

2009 on primary care research priorities in LBP established that implementing best 

practices and translating research to practice were ranked higher compared with similar 

data from 1997 (Costa 2013), reflecting the emerging concern of turning research findings 

into action. Knowledge translation is not a linear procedure but comprises a complex 

interaction between processes, systems, researchers and knowledge users (Curtis 2017). 

Clinical practice guidelines are a tool for bringing together this complex interaction and 

providing clinicians with systematically evaluated evidence, in a concise format, to 

promote best practice approaches, with the aim of reducing inappropriate variations in 

practice (Medves et al., 2010).  

 

2.5.2  Summary of recent changes in LBP guidelines 

 

The key changes in primary care management of non-specific LBP, identified in recent 

clinical guidelines have been summarised as: emphasis on simple first line care with early 

follow-up; encouraging non-pharmacological treatments over pharmacological 

treatments; and recommending against the use of surgery, injections and denervation 

procedures (Almeida et al., 2018). First line care should provide advice to remain active 

and self-management strategies, education and reassurance on the benign nature of LBP. 
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Pharmacological interventions are to be discouraged, with paracetamol no longer 

recommended. If medication is needed, nonsteroidal anti-inflammatory drugs are 

permitted at the lowest effective dose, for the shortest period possible. Second line care 

includes physical therapies such as exercise, manual therapy and psychologically 

informed physiotherapy (NICE, 2020, NICE, 2016, Qaseem et al., 2017). 

2.5.3  Implementing evidence into practice 

 

Despite the potential value of using guidelines to support the implementation of evidence 

into practice, internationally, management of patients with LBP by clinicians has been 

found to be inconsistent with the recommendations in guidelines (Di Iorio et al., 2000, 

González-Urzelai et al., 2003, Mafi et al., 2013, Kim et al., 2019). A systematic meta-

review reported that factors affecting implementation of guidelines for health-care 

professionals included: characteristics of the guidelines (ease of understanding, ease to 

try out and not requiring specific resources), characteristics of professionals (awareness 

of the existence of the guidelines and familiarity with its content), patient characteristics 

(co-morbidity), and environmental characteristics (lack of support from peers or 

superiors, insufficient staff and time) (Francke et al., 2008). 

 

As mentioned, an important research priority in LBP is the translation of high-quality 

research findings into clinical practice (Costa et al., 2013). The North East of England 

Regional Back Pain and Radicular Pain Pathway (NERBPP) fulfils this research priority, 

as it is the clinical implementation of the evidence-based, National Institute for Health 

and Care Excellence (NICE) LBP guidelines (2009) and subsequent updates (NICE, 

2020, NICE, 2016). This pathway was introduced in clinical commissioning group 

regions of the North East of England in 2015. The aim of the pathway was to encourage 

a consistent approach to managing patients with LBP (Martin, 2018). The NERBPP 

provided a structured process that enabled many of the barriers to guideline 

implementation to be overcome, such as having an experienced, highly specialised, first 

contact, triage and treat practitioner to assess the patient with LBP and coordinate their 

management. It was a forerunner to the National Back Pain Pathway, the national 

implementation of the NICE guidelines. 

 

2.6  Classifying LBP 
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The majority of clinicians agree that LBP is a heterogeneous condition, comprised of 

several subgroups that may be identifiable by patterns of presenting characteristics and 

differential treatment outcome; however, there is little consensus of the most suitable 

methods for classifying these patients to improve clinical outcomes (Kent and Keating, 

2004). Classification approaches include those designed to identify pathology and aid 

diagnosis, those designed to assist in prognosis and those intended to determine the most 

appropriate treatment to provide (Fairbank et al., 2011, Riddle, 1998). Over the decades, 

classification systems for LBP have evolved. Waddell described the major change in back 

pain management as a revolution, from the traditional medical model to the 

biopsychosocial model. The biopsychosocial model highlights the complexity and 

multifactorial nature of pain and how a person’s pain and disability can be associated with 

factors such as illness behaviour, fear-avoidance, distress, depressive symptoms and 

maladaptive coping (Waddell, 1992, Waddell, 2004). There is increasing evidence 

demonstrating that various psychosocial factors are predictive of poorer outcomes in 

patients with LBP, influencing the transition to chronic pain (Pincus et al., 2002).  

 

The former NICE LBP guidelines (2009) used to consider the management of persistent 

LBP, defined as LBP that has persisted between 6 weeks and 12 months. While this 

guideline acknowledged that there was a generally accepted approach to the management 

of acute LBP (less than 6 weeks), it stated that it was less clear how to manage patients 

who had had symptoms for more than six weeks (Savigny, 2009). The NICE guidelines 

(2016) and recent update (2020) now provide guidance for LBP and sciatica from the first 

presentation onwards. These guidelines have been refocused away from the traditional 

duration-based classification system (acute, subacute and chronic), instead endorsing a 

management approach based on the use of a risk stratification approach, such as the 

Subgroups for Targeted Treatment (STarT) Back screening tool, to classify patients, 

regardless of the duration of pain (NICE, 2016, NICE, 2020). This approach contrasts 

other guidelines where the management of patients with acute pain differs from those 

with chronic pain (Qaseem et al., 2017, Stochkendahl et al., 2018). 

 

 

 

2.6.1  Duration-based classification  
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Bonica was one of the earliest to differentiate acute and chronic pain, describing chronic 

pain as pain that persists past the natural course of an acute injury or disease, which could 

be weeks, months or even years (Bonica, 1977). The guideline on the assessment and 

management of activity-related spinal disorders by Spitzer et al. (1987) was the first to 

implement a duration-based classification system. They identified an acute stage of fewer 

than seven days; a subacute stage of seven days to seven weeks; and a chronic stage of 

more than seven weeks (Spitzer et al., 1987). Although this duration-based classification 

system has been widely used since, there are large inconsistencies in the literature on the 

time points used to differentiate the transitions between acute, subacute and chronic pain. 

In a recent systematic review, the pain duration category used in epidemiological studies 

for chronic LBP varied from: pain lasting for more than six weeks, more than seven 

weeks, more than three months, more than six months; and continuous pain (Meucci et 

al., 2015). It is unclear where these differences in durations originated. 

 

There is on-going debate as to whether duration alone should be used to differentiate 

between the stages of acute, subacute and chronic pain (Cedraschi et al., 1999), and while 

other approaches to classifying chronicity have been identified that incorporate 

psychosocial aspects and interference with activities of daily living (Turk and Rudy, 

1990), pain duration is the most commonly used criterion to define chronic pain 

(Steingrímsdóttir et al., 2017).  

 

The importance of standardizing definitions in order to reduce heterogeneity in studies, 

to enable comparison of research results and facilitate implementation of appropriate 

findings into clinical practice has been emphasized (Dionne et al., 2008). The current 

variability in defining pain duration categories, highlights that conducting a scoping 

review of the literature to map the different working definitions currently being used for 

the duration of acute, subacute and chronic LBP would be beneficial. This is a key gap in 

the literature that this PhD will address. 

 

 

 

2.6.2  Empirical studies investigating duration of pain at baseline  

 

Dunn and Croft, (2006) is the only study to have directly investigated the role of duration 

of pain at baseline. In their study they found that LBP patients with increasing duration 
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of pain at baseline (≥3 years) took significantly longer to improve than those with shorter 

baseline duration, regardless of baseline severity of pain and psychological status. 

Patients in this study received a broad battery of usual care from their GP (Dunn and 

Croft, 2006). While these findings indicate that duration of pain at baseline may be of 

importance when considering clinical outcomes, it is unclear exactly what was delivered 

in this usual care; therefore, it is difficult to relate these findings back to the modification 

of the NICE LBP guidelines (2016) regarding the shift away from using pain duration to 

classify patients. The lack of conclusive empirical data suggests that additional research 

should be carried out to establish if this change in LBP guidelines was warranted. This is 

a gap in the literature that this thesis will address. 

 

2.6.3  Risk stratification classification approach 

 

Although the NERBPP was originally intended for patients with acute pain, patients with 

varying duration of LBP access the pathway. This first stage of the pathway involves 

assessment of the patient by their GP (General Practitioner) or other first contact 

practitioner, and the use of a risk stratification tool, such as the STarT Back tool (SBT), 

to screen the patient and guide their further management, based on their prognosis.  

 

The SBT includes nine items: referred leg pain, comorbid pain, two items on disability, 

bothersomeness, catastrophising, fear, anxiety and depression. The latter five items were 

identified as a psychosocial subscale. Once the scores from all nine items are added up, 

patients scoring 0-3 are classified as low-risk; those scoring 4 or more are classified as 

medium- or high-risk, if the patient scores 3 or less on the psychosocial subscale, they are 

classified as medium-risk, if they score 4 of more on the psychosocial subscale they are 

classified as high-risk. The tool has good reliability and validity and is acceptable to 

patients and clinicians (Hill et al., 2008). The STarT Back stratified care approach 

encourages low-risk patients’ to be provided with minimum treatment, of advice to stay 

active and how to self-manage; medium-risk and high-risk patients are referred for 

physiotherapy to address symptoms, function and when indicated, psychosocial obstacles 

to recovery (Hill et al., 2011). 

 

Growing evidence indicates that using the STarT Back stratification approach, in primary 

care in the UK, delivers greater clinical and cost-effective management of patients with 

LBP (Foster et al., 2014, Hill et al., 2011, Whitehurst et al., 2015). In a large scale 
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randomised controlled trial (RCT), stratified primary care management (intervention), 

was compared with non-stratified current best practice (control). 568 patients were 

assigned to the intervention, while 283 patients were assigned to the control group. The 

primary outcome was the effect of treatment on the Roland Morris Disability 

Questionnaire (RMDQ). Overall, the between-group adjusted mean changes in RMDQ 

scores were significantly larger in the intervention group than in the control group at 4 

months and 12 months, equating to standardised effect sizes of 0.32 (95% confidence 

interval (CI) 0.19-0.45) and 0.19 (95% CI 0.04-0.33), respectively. The study found that 

at 12 months, the stratified care group, was associated with greater mean health benefit 

(0.039 additional quality-adjusted life years) and cost savings (£240.01 vs £274.40) 

compared with the control group (Hill et al., 2011).  

 

This study found that outcomes in the low-risk groups were similar, despite far less 

patients in the intervention low-risk group being referred for further treatment, compared 

to controls. In contrast, a high proportion of medium-risk and high-risk patients in the 

control group were not referred for further treatments (40% and 32% respectively), which 

could have accounted for their significantly smaller improvements in disability when 

compared to the intervention group. Whilst there were statistically larger improvements 

in disability in the high-risk intervention group, at 4 months, compared to the control 

group, these differences were not statistically different at 12 months. The strengths of this 

study included high internal validity and a large enough sample size to allow a separate 

investigation of the effectiveness within the low-risk, medium-risk and high-risk groups. 

The limitations included a larger than expected loss to follow-up, with an imbalance in 

attrition between the groups. The study points out that as it was a pragmatic clinical trial, 

it is unclear whether risk-group level benefits were as a consequence of improvements in 

referral patterns or from better content or quality of the follow-up physiotherapy sessions 

(Hill et al., 2011). 

 

The SBT is being increasingly translated and used with LBP patients in other countries 

and studies are showing that these translated versions are valid and reliable (Bier, 2017; 

Robinson 2017). However, a systematic review evaluating the psychometric properties 

of the SBT concluded, from 15 international studies, the quality of evidence for the 

psychometric properties of the SBT ranges from poor to fair. This indicates that care 

should be taken when using the tool in clinical practice in these settings, as further higher 



 17 

quality research is required to establish psychometric properties of the tool (Kenny et al., 

2015). 

 

Some recent studies have cautioned against the use of prognostic-screening tools such as 

the STarT Back, in patients with acute LBP. While the UK STarT Back validation study 

enrolled patients with LBP of any duration (Hill et al., 2011), the study by Mehling et al., 

(2015) exclusively examined patients with strictly defined acute LBP (less than 30-day 

duration), as clinicians need to be able to prescribe early targeted management to reduce 

the risk of developing chronic pain. The study found the screening tool had a low positive 

predictive value of identifying people who progressed to develop chronic pain (Mehling 

et al., 2015). Another study analysed secondary data and investigated statistical 

interactions between SBT risk subgroups and potentially influential factors on the 

prognostic ability of the SBT subgroups, when RMDQ scores were the outcome. Patients 

with LBP seeking care from three primary care cohorts and one secondary care outpatient 

spine centre cohort in Denmark, were included. The independent prognostic factors were 

SBT risk subgroup, age, care setting and episode duration. The study results indicated 

that in non-stratified care settings, only episode duration affected the prognostic ability 

of the SBT and specifically, that the prognostic ability was weaker in patients who had 

very short episode duration (<2 weeks duration) (Morso et al., 2016). 

  

Other studies cautioning on the use of SBT include a large-scale, pragmatic cluster 

randomised trial involving six primary care clinics in the USA, appraised the effect of 

implementing an adaption of the STarT Back risk stratification approach. A total of 2138 

patients with LBP visited the three intervention clinics, that had received training in the 

STarT Back strategy, and 2571 patients visited the three control clinics. The primary 

outcomes in this study were physical function measured on the RMDQ and pain intensity 

during the previous week (0-10 scale). The study found that at six months, there were no 

statistically significant differences between participants in the intervention and control 

groups for either outcome overall or within risk subgroup. A keynote of this study is that 

clinicians used the SBT for approximately half of their patients, and they did not change 

the treatments they recommended; the study highlights the challenge of implementing 

complex interventions in clinical practice (Cherkin et al., 2018). Another prospective 

cohort study compared clinicians’ predictions of outcomes in 859 patients with LBP, with 

the use of the SBT. Clinicians were asked what outcome they would expect for the patient 

with four response options including: 1) short/ uncomplicated course, 2) prolonged but 
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without lasting consequences, 3) long-lasting/ sustained consequences (high risk of 

chronicity), 4) don’t know, the latter responses were excluded when assessing the 

accuracy component. The results from the discriminative ability calculated as areas under 

the curve (AUC) demonstrated that the accuracies of predictions made by clinicians 

(AUC 0.58-0.63) and the SBT (AUC 0.50-0.61) were comparable and low. They found 

that when combining clinicians’ expectations with the SBT, there was no substantial 

improvement in the predictive capability. A limitation of this study was that the measure 

of clinicians’ expectations was not validated, therefore making it unclear to what degree 

the expectation question could be anticipated to match the outcome measures (Kongsted 

et al., 2016).  

 

A systematic review and meta-analysis evaluated seven prognostic screening instruments, 

including the SBT, in 18 eligible studies. From the five studies that investigated the SBT, 

performance for discriminating pain outcomes at follow-ups was ‘non-informative’ 

(pooled AUC= 0.59 (0.55-0.63) n=1153) and ‘acceptable’ for discriminating disability 

outcomes (pooled AUC= 0.74 (0.66-0.82) n=821). The review concluded that these 

screening tools perform poorly at assigning higher risk scores to people who develop 

chronic pain than to those who do not and that estimating risks of a poor disability 

outcome and prolonged absenteeism are likely to have better accuracy (Karran et al., 

2017). Another semi-systematic review compared the SBT and the Orebro 

Musculoskeletal Pain Screening Questionnaire (OMPSQ). From the 28 included studies, 

it concluded that the OMPSQ seems better at predicting pain and work outcomes, while 

the SBT may be better for functional outcomes. Due to the high heterogeneity between 

studies, the review advises to take the results with caution. It highlighted that the OMPSQ 

was created as a prognostic tool, while the SBT was designed as a treatment-allocating 

tool; therefore, this should guide the choice of using one questionnaire over the other 

(Lheureux and Berquin, 2018). The research above indicates that using prognostic 

screening tools to classify patients with LBP require further research.  

 

2.7  Health-care utilisation  

 

With the growing burden of LBP, while research investigating health-care utilisation and 

potential factors influencing these behaviours has increased, there is inconsistency in the 

definitions of health-care utilisation used in studies, along with varied methodological 

approaches (Adamson et al., 2011). A recent systematic review investigated the 
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prevalence rate of health-care utilisation for LBP; it found that different studies 

conceptualized health-care utilisation differently, with two studies limiting the concept to 

consulting a general practitioner alone, while most other studies defined it as consulting 

any health-care provider for LBP (Beyera et al., 2019). The latter conceptual definition is 

recommended for use in research (De Vet et al., 2002).  

 

Another term used in studies exploring health-care utilization is frequent attenders (FAs). 

FAs refers to a small proportion of patients that make a high rate of consultations to their 

GPs (Kivelä et al., 2018). They are reported to use a disproportionate amount of their GPs 

time, with up to 39% of the GPs time spent on 11% of the patients (Smits et al., 2009). 

The definition for FAs varies considerably with studies using either pre-set centiles of the 

attendance, cut-off numbers or a number based on the mean visit frequency for the 

(sub)group or clinic (Haroun et al., 2016). As there remains a large diversity in the 

phenomena of FAs, a recent study analysed the literature on FAs and proposed a 

theoretical definition and a conceptual model for FAs in primary care. FAs were defined 

as patients with a marked need to consult the GPs; having symptoms they find difficult 

to control or lacking the knowledge of how to manage their symptoms; having symptoms 

that negatively influence their quality of life (Kivelä et al., 2018).  

 

Some of the characteristics of FAs and the effects of interventions on FAs have been 

explored. A prospective cohort study investigated the impact of patient-level 

psychosocial factors and GP characteristics on the persistence of frequent attendance in 

primary care. They found that panic disorder, other anxiety, negative life events, illness 

behavior and lack of mastery were independently associated with persistence of frequent 

attendance (Smits et al., 2014). Another longitudinal cohort study investigating risk 

factors in persistent FAs found that gender (female), baseline reports of depression, self-

reported physical conditions and disability and increased use of medication were 

associated with persistent frequent attendance (Pymont and Butterworth, 2015). A recent 

systematic review appraised studies on the effects of interventions on quality of life, 

morbidity and consultation frequency in FAs. It reported large variability in the patient 

populations, interventions, comparators and outcome measures in the RCTs. The types of 

FAs targeted in studies included older FAs, depressed FAs, general mental health 

problems and medically unexplained symptoms. It concluded that consistent evidence on 

the effects of certain interventions in specific patient populations is lacking (Haroun et 

al., 2016). As frequent attendance has consequences for both the attender and society, 
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more research on this area is required to develop and evaluate interventions for this patient 

population (Kivelä et al., 2018).  This suggests that further research, including for patients 

with LBP, who may be identified as FAs, is warranted. 

 

It is known that LBP is characterised by variability, recurrence, and remission (Axén and 

Leboeuf-Yde, 2013, Chen et al., 2018, Dunn et al., 2006b). As discussed above, 

recurrence of LBP is common, with reports of 24% to 73% reoccurrence of LBP, within 

12-months after recovery (da Silva et al., 2019, Pengel et al., 2003, Stanton et al., 2008). 

Recent studies investigating the incidence of recurrence have also reported the incidence 

of those with recurrence who then go on to seek health-care. In an inception cohort study 

investigating the 1-year incidence of recurrence in participants who recovered from an 

acute (defined as within 6 weeks) episode of LBP, of the 33% (157) participants that had 

an incidence of recurrence, 18% (83) of these participants had sought care for their new 

episode; these rates were based on a 12-month recall (Machado et al., 2017). In another 

recent prospective inception cohort study, 250 participants who had recovered from an 

episode of LBP within the last month were followed monthly for 12 months. The study 

reported that 69% (95% CI 62%- 74%) of participants had a recurrence of an episode of 

LBP, 40% (95% CI 33%- 46%) of participants had a recurrence of activity-limiting LBP, 

and 41% (95% CI 34%- 46%) had a recurrence of LBP for which health-care was sought. 

This study highlighted how the 1-year recall period in the Machado et al. (2017) study, 

was the likely contributor of the lower recurrence rates compared to their findings (da 

Silva et al., 2019).  

 

A number of other studies investigating health-care utilisation have found a positive 

association between duration of pain and health-care utilisation. Waxman et al. (1998) 

carried out a two-phase cross sectional postal survey to investigate the psychosocial 

factors associated with consultation for LBP, of those that had reported an episode of LBP 

in the past 12 months. They used logistic regression to model the association of six 

psychosocial constructs. They grouped results by duration of LBP, as the different 

duration groups displayed different prognostic indicators for consultation behaviour. The 

acute cases (duration ≤ two weeks) were associated with greater than median pain (Odds 

Ratio (OR) 3.0; 95% CI 1.7 to 5.5); the non-acute cases (> two weeks) were associated 

with increased disability (OR 3.7; 95% CI 1.5 to 9.0); the chronic cases (> three months) 

were associated with increased depression (OR 3.9; 95% CI 1.3 to 11.8). Another study 

investigating care-seeking in LBP carried out a cross sectional survey of inhabitants in a 
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small town in Israel, who had reported having LBP in the last month. This study evaluated 

a number of variables, including pain duration, using regression analysis. They reported 

that participants with longer pain duration were more likely to prompt care-seeking than 

those with a shorter duration of pain. However, they found that regardless of pain 

duration, care-seeking was more prevalent among participants with more severe LBP 

(Jacob et al., 2003). A recent systematic review by Beyera et al. (2019) has corroborated 

this positive association between duration of pain and health-care utilisation. Other 

supporting evidence demonstrating the influence of duration of pain is from a recent study 

reporting health-care costs and factors associated with such costs. The study was a 

secondary analysis of participants with acute (<6 weeks) LBP receiving guideline-

recommended first line care.  Multivariate analysis showed that symptom duration (1.02; 

95% CI 1.00-1.03), disability (0.98; 95% CI 0.97-0.99), and receiving compensation 

(2.17; 95% CI 1.37-3.42), were significantly associated with increased health-care costs 

(Lin et al., 2018), however, while significant these associations were weak. 

 

Although this research provides some insight into health-care usage, a key limitation in 

the existing work on recurrence and health-care utilisation, is that while most of the 

studies indicate that participants recruited are those who have experienced an episode of 

LBP, there is little detail as to whether or not participants had previously been through 

the health-care system and to what extent they may have received previous management 

for their LBP, prior to this current occasion. This additional information provides specific 

details of patients that are re-referring into the health system after an episode of previous 

management.  This thesis will aim to fulfill this important gap. 

 

Despite the reportedly high proportion of patients seeking health-care for a recurrence, 

there is a startling lack of published literature on re-referrals to health services (Topley et 

al., 2017, Chang et al., 2018, Topley et al., 2021). In the mixed method study by Topley 

et al. (2017) they reported that of the 342 patients they investigated from a 

musculoskeletal outpatient department, in a Northern Irish Trust, LBP was the most 

common reason for re-referral (25%). In another study that investigated re-referral rates 

and patterns, a retrospective audit of 462 patients with non-urgent musculoskeletal 

conditions was carried out. Patients were previously managed and discharged from an 

advanced physiotherapy-led service without requiring specialist medical review. The 

study found that patients with lumbosacral spine conditions represented 50% (11 patients) 

of the re-referrals, within 12 months of discharge, although this was only 6.3% of the 
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original patients discharged with lumbosacral spine conditions (Chang et al. 2018). Chang 

et al., (2018) states that potential reasons for re-referral include: dissatisfaction with the 

outcomes of the initial service provided and deterioration or unsatisfactory further 

improvement in the patient’s condition prompting return to the services. Further, they 

highlight how re-referral for a condition managed previously by the service, brings 

additional costs to the health-care system. A limitation stated in this study is the 

generalisability of the results to areas outside an advanced physiotherapy-led service 

(Chang et al., 2018). While there may be similarities with this service to the NERBPP, 

the NERBPP is a management pathway exclusively for patients with LBP and further 

research on re-referral rates of the NERBPP would be valuable and would add to the 

sparse research in this area.  

 

Of the limited research on re-referrals, none of the existing work has investigated whether 

there is an association between duration of pain at baseline and the likelihood of re-

referral. This is an important gap in the literature that this thesis will address. If duration 

of pain at baseline has an association with re-referral onto a clinical pathway, then 

identifying and providing a more targeted approach to patients of different pain duration, 

could have the potential to improve management, decrease re-referral and save costs for 

the service. Given the considerable costs associated with LBP, cost-effective 

management is crucial.  
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2.8  Identified gaps in the existing literature: rationale for this research. 

 

The following gaps have been identified in this literature review: 

 

1) There is a large variability in defining pain duration categories: acute, subacute 

and chronic LBP and the origins of the existing timeframes is unclear. 

2) There is a lack of conclusive empirical data on whether there is an association 

between duration of pain at baseline and the clinical outcomes of patients with 

LBP managed on an evidence-based pathway. 

3) It is unclear if the recent shift in NICE clinical guidelines from a duration-based 

classification approach to a risk-based stratification approach is warranted.  

4) There is a lack of research on the association between duration of pain at baseline 

and the likelihood of re-referral onto an evidence-based pathway. 

 

2.9  Research Aim and Objectives  

 

2.9.1  Research Aim 

 

Considering the issues highlighted above, the overall aim of this PhD programme was: to 

investigate the role of pain duration in the management of patients with low back pain. 

 

 

2.9.2 Research Objectives  

 

The aim was subdivided into three research questions.  

 

1) What is the origin of pain sub-classification and what are the different working 

definitions being used for the duration of acute, subacute and chronic pain, with 

emphasis on LBP? Chapter 3. 

2) Is there an association between the duration of pain at baseline and the clinical 

outcomes of patients with LBP enrolled on the NERBPP, immediately on 

discharge from the pathway and then in the medium-to-long term? Chapter 4. 
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3) Is there a quantifiable association between duration of pain at baseline and the 

likelihood of re-referral onto the NERBPP? Chapter 5. 

 

2.10  Conclusion 

 

This chapter has critically reviewed the main literature with regards to the role of pain 

duration in LBP and has shown the gaps within the existing literature that have made way 

for this PhD programme. The next chapter will aim to map the different working 

definitions being used in the literature for the duration of acute, subacute and chronic 

pain, with emphasis on LBP. It will aim to establish where these definitions originate and 

the rationale provided for the time frames used. 
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Chapter 3: Exploring the origin of pain subclassification, with emphasis on low back 

pain. 

 

The following chapter has been published in part in two publications: 

i) Jess, M.A., Hamilton, S., Ryan, C.G., Wellburn, S. and Martin, D., 2019. Exploring the 

origin of low back pain sub-classification: a scoping review protocol. JBI Evidence 

Synthesis, 17(8), pp.1600-1606. 

ii) Jess, M.A., Hamilton, S., Ryan, C., Wellburn, S., Alexanders, J., Spence, D. and 

Martin, D., 2021. Exploring the origin of pain subclassification, with emphasis on low 

back pain: a scoping review. JBI Evidence Synthesis, 19(2), pp. 284-307. 

 

3.1  Chapter overview 

 

This chapter explores the different working definitions being used in the literature for the 

duration of acute, subacute and chronic pain, with emphasis on low back pain (LBP). To 

investigate these durations, the origins of them, and the rationale provided for the 

durations used, a scoping review was conducted. With the purpose of providing a 

comprehensive search strategy to find and synthesis the literature of the varied pain 

duration categories. A scoping review protocol and a scoping review have been published 

in the JBI journal (Jess et al., 2019, Jess et al., 2021)  

 

3.2  Introduction  

 

As highlighted in the previous chapter, despite the extent of the research on LBP and its 

management, there is large variability within the literature in pain duration categories 

used to define acute, subacute and chronic LBP. Bonica (1977) was one of the earliest to 

differentiate acute and chronic pain, describing chronic pain as pain that persists past the 

natural course of an acute injury or disease, which could be weeks, months or even years 

(Bonica, 1977). Over the past four decades, the acute-, subacute-, and chronic-pain-

duration periods have changed and yet there is still no consensus of where the time-points 

lie to differentiate the stages (Meucci et al., 2015), with on-going debate on whether 

duration alone can be used to differentiate them (Cedraschi et al., 1999, Von Korff and 

Dunn, 2008).  
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Recently, the National Institute for Health and Care Excellence (NICE) guidelines for 

LBP ceased making recommendations for the management of patients based on duration 

of pain; instead they recommend the use of risk stratification to classify patients (NICE, 

2016). Although there is emerging evidence corroborating this approach (Hill et al., 

2011), further research is clearly warranted (Traeger et al., 2016). Many clinical 

guidelines still differentiate the management of acute, subacute and chronic LBP 

(Qaseem et al., 2017, Stochkendahl et al., 2018) and corresponding empirical evidence 

regarding LBP continues to separate patients based on duration of pain (Meucci et al., 

2015). This paradigm shift in the NICE guidelines, to move away from the traditional 

duration-based classification of LBP, is insufficiently supported with evidence. Dunn and 

Croft (2006) is the only study to have directly investigated the role of baseline pain 

duration on clinical outcome. The study reported that duration of pain at baseline was a 

predictor of clinical outcome, as those with increasing pain duration were associated with 

poorer outcomes. They found that people with ≥3 years of pain at baseline took 

significantly longer to improve than those who had pain for a shorter duration. However, 

the patients in the Dunn and Croft (2006) study received a broad battery of usual care 

from their General Practitioner (GP), it is therefore difficult to relate the findings back to 

the modification of the NICE LBP guidelines (2016) regarding pain duration, as it is 

uncertain exactly what was delivered in this usual care.  

  

Frequently used descriptions of the durations of LBP include: acute LBP which is pain 

that lasts <4 weeks; subacute pain lasts which last four to 12 weeks; and chronic pain 

which lasts ≥12 weeks (Qaseem et al., 2017). Other terms such as persistent LBP are also 

used to describe patients’ pain-duration category (Foster et al., 2018). The systematic 

review by Meucci et al. (2015) found that the pain-duration category for chronic pain 

used in epidemiological studies varied significantly. These included pain lasting for ≥6 

weeks, ≥7 weeks, ≥3 months, ≥6 months and continuous pain (Meucci et al., 2015). 

 

A major concern for improving research on LBP is the ability to compare results from 

research interventions (Deyo et al., 2014, Stanton et al., 2011). Differing definitions 

brings about heterogeneity in studies and makes it difficult to compare research results; 

the importance of standardised definitions has been highlighted (Stanton et al., 2011, De 

Vet et al., 2002, Dionne et al., 2008). Challenges with comparing research results 

influences the ability to translate and implement the research into practice, diminishing 
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the utility of the research. A recent scoping review encourages clinicians to use caution 

when applying research on chronic LBP to the management of patients, due to variability 

in definitions (Hardwick et al., 2019).  

 

With the large variability in defining pain duration categories, it would be beneficial to 

conduct a scoping review of the literature to map the different working definitions 

currently being used for the duration of acute, subacute and chronic LBP. This scoping 

review is focused on facilitating a better understanding of the origins of the commonly 

used categorizations and does not aim to count all the different definitions being used. By 

examining the rationale provided for the timeframes used, this scoping review aims to 

establish why the variations in categorizations might exist. This would fill an identified 

gap in the literature, guide future research on pain duration definitions and could facilitate 

translation and implementation of research into clinical practice, improving the 

management of patients with LBP. Within this thesis the work will inform the duration 

categorisation of chronic LBP going forward from this chapter. There are no existing 

scoping reviews on this topic, and as such this topic requires further exploration. 

 

3.3  Review question 

 

This scoping review aimed to explore the different working definitions being used for the 

duration of acute, subacute and chronic pain, with emphasis on LBP, by answering the 

following questions?  

 

i) What durations are used for acute, subacute and chronic pain and where did the 

definitions originate? 

ii) What rationale is provided for the timeframes used? 

iii) Why do the variations in the definitions exist? 

iv) What other terms have been used to denote duration of pain? 

 

 

 

3.4  Eligibility criteria 
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3.4.1  Participants 

 

Studies that included participants with LBP were the main focus of inclusion. Low back 

pain was defined as pain focused between the lower rib margins and the inferior gluteal 

folds, with or without leg pain, which can be associated with neurological symptoms in 

the lower limbs (Hartvigsen et al., 2018). Studies that included children (under the age of 

18 years) or other specific pain pathologies, for example, cancer pain, were excluded. If 

a study with LBP participants referenced general pain literature as its original source for 

its timeframes, then the general pain source was included. 

 

3.4.2  Concept 

 

The main concept of interest for this review was that the publication proposed an original 

definition of the duration of acute, subacute, or chronic LBP. That is, the first identifiable 

study to propose a specific duration, with some reasoning as to why the timeframes had 

been proposed. If a study based its timeframes on another reference from the literature, 

then those references were included in the search strategy. If a study suggested another 

term denoting the individuals’ duration of pain, for example “persistent”, it was also 

included. Studies that proposed a specific duration without any rationale as to why that 

particular timeframe had been used were excluded. 

 

3.4.3  Context 

 

The context for this review was any health-care and workplace settings due to the wide 

impact of LBP in society. Definitions could be those given by clinicians or researchers.  

 

3.4.4  Types of studies 

 

All study designs were included, provided they gave a rationale for the duration that they 

used. Selection criteria included peer-reviewed journal articles. If a study quoted a book/ 

book chapter as its original source for the duration, then the book was included. Study 

types could include quantitative studies, qualitative designs and systematic reviews. 

Studies could include, but were not limited to, randomized control trials, case studies, 
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feasibility studies and observational studies. Studies were limited to those published in 

the English language. 

 

3.5  Methods 

 

Given the nature, extent and heterogeneity of the current literature on pain duration 

definitions, a scoping review methodology was selected. Scoping reviews have been 

identified as a suitable methodology when a broader research question is being addressed, 

with the aim of exploring, mapping and synthesising the literature, usually from a range 

of evidence (quantitative and qualitative) (Peters et al., 2015, Tricco et al., 2018). There 

are typically several ways that scoping reviews differ from systematic reviews. 

Systematic reviews have a focused research question, pre-specified inclusion/ exclusion 

criteria, detailed data extraction, commonly with quantitative synthesis and with formal 

assessment of the quality of the included studies. Conversely, the research question in 

scoping reviews is often broad, inclusion/ exclusion are potentially developed post hoc, 

quality assessment of the included studies is not the initial priority, they may or may not 

involve data extraction and synthesis is often qualitative (Armstrong et al., 2011). 

 

As scoping review methodologies are relatively new, to ensure a robust and reproducible 

method was undertaken for this scoping review, the Joanna Briggs Institute (JBI) 

methodology for scoping reviews was followed (Peters et al., 2015). The Preferred 

Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping 

Reviews (PRISMA-ScR) checklist was also used to ensure high methodological and 

reporting quality were achieved (Tricco et al., 2018). It was recognised that with the 

increasing number of scoping reviews being conducted, there was a need for a guideline 

to standardise their reporting and conduct (Tricco et al., 2016). The first published 

methodological framework for conducting scoping reviews was by Arksey and O’Malley 

(2005). This was advanced by the work of Levac et al. (2010). The JBI methodology 

developed on from these frameworks. The JBI methodological guidance, along with the 

PRISMA-ScR is currently the principal international guideline for conducting a scoping 

review (Peters et al., 2015, Peters et al., 2020, Tricco et al., 2018).  

 

To conduct a scoping review it is recommended to have a priori protocol to ensure 

transparent and unbiased reporting (Peters et al., 2020). A protocol for this scoping review 

was published in the Joanna Briggs Institute of Systematic Reviews and Implementation 
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Reports (JBISRIR) in August 2019 (Jess et al., 2019). A key aspect of the structure of 

scoping reviews is using the “PCC” mnemonic (population, concept, and context). This 

should be used to construct the title, inclusion criteria and be aligned with the review 

question (Peters et al., 2020, Peters et al., 2015). This approach was adopted in this 

scoping review. An overview of how the PRISMA-ScR checklist was followed in the 

structure of this scoping review includes: an introduction with the rationale and 

objectives, a methods section including a protocol, eligibility criteria, search strategy and 

data charting (Tricco et al., 2018). The PRISMA flow diagram of study selection and 

inclusion was included as a visual representation of the flow of information through the 

different phases (Moher et al., 2009). The results comprised information on the included 

sources in relation to the scoping review’s aim and sub-questions. While critical appraisal 

of individual sources of evidence can be carried out if appropriate, it has been noted that 

scoping reviews are designed to provide an overview of the literature base regardless of 

the quality of the included studies, therefore, a critical appraisal is generally not 

performed (Peters et al., 2015). Due to the heterogeneity of the included sources in this 

review, they were not critically appraised. The scoping review findings were described 

narratively, displayed in a data extraction table designed at the protocol stage and 

represented visually in a timeline, in relation to the overall aim of the scoping review. 

The discussion and each of its elements also followed the PRISMA-ScR checklist 

structure (Tricco et al., 2018). 

 

3.5.1  Search strategy 

 

With assistance from a professional librarian, I developed the search strategy with input 

from other reviewers, this has been recommended (Peters et al., 2020). The search 

strategy used Boolean operators, truncation terms and text words that related to the aims 

of the scoping review. Proximity searching was performed using 20 words to ensure that 

a broad range of articles was searched. The search strategies are shown in Table 3.1. The 

titles and abstracts were initially searched. Once full-text articles were identified and 

retrieved, they were included if they proposed a timeframe and gave justification for it. 

For those articles that were not the original source of the timeframe used, then the 

reference they quoted was retrieved and screened against the eligibility criteria. 
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Table 3. 1: Search strategies. 

Source Query  

MEDLINE; 

CINAHL; 

PsycINFO 

(defin* OR duration* OR categor* OR classif* OR "natural history" 

OR timeframe) n20 (acute OR subacute OR chronic OR persistent) n20 

(pain OR "back pain”) 

EMBASE  

1974 to 

2021 

 (defin* OR duration* OR categor* OR classif* OR natural history OR 

timeframe) adj20 (acute OR subacute OR chronic OR persistent) adj20 

(pain OR back pain) 

 

 Limited to English language 

 Limited to Adult 

Searched in February 2019 re-run in September 2019 and January 2021. 

 

3.5.2  Information sources 

 

The following electronic databases were searched: MEDLINE, CINAHL, PsycINFO 

(EBSCOhost) and Embase (Ovid) from the start of each database to February 2019, with 

a re-run in September 18, 2019 and January 13, 2021. Unpublished literature were not 

searched because this review did not aim to count all the different definitions but to 

establish the original, justified definitions. Searching gray literature was impractical due 

to the large number of results this would have added to the search. Books were included 

in this review, as this was often where sources of definitions originated. Due to the 

historical exploration of this scoping review, no time limits were applied to the search 

strategy. 

 

3.5.3  Study selection 

 

Endnote X9.2 software (Clarivate Analytics, PA, USA) was used to manage references 

and remove duplicates. Myself and one other reviewer (Jenny Alexanders) independently 

screened titles and abstracts. Studies that met the inclusion criteria were retrieved in full 

and assessed in detail against the inclusion/exclusion criteria by two independent 

reviewers (myself and Jenny Alexanders). Full text records that did not meet the inclusion 

criteria were excluded, with the reasons for their exclusion provided in Appendix I. Any 

disagreements between the reviewers were resolved through discussion until a consensus 

was reached, or with a third reviewer (Cormac Ryan).  
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3.5.4  Data extraction 

 

The data extraction table specified in the first stage of the review (Jess et al., 2019) was 

used to extract data including general information from each source. The information 

extracted included: author; year of publication; country of publication; type of report; 

timeframes given for acute, subacute, chronic pain durations, and any other term used for 

pain duration; where the duration originated; rationale given for timeframes; and any 

additional relevant information (see Table 3.2). Myself and another review (Daniel 

Spence) independently read all the included articles and independently extracted the 

aforementioned data from each source, then compared data extraction tables. There were 

no disagreements between the second reviewer and myself.  

 

3.5.5  Data presentation 

 

Once the results were organized and displayed in the data extraction table, a narrative 

summary of the included records was given. The narrative described the proposed 

timeframe for duration, the rationale and where it had originated. Additionally, a brief 

description of the source and how it came to its conclusion and proposed timeframe was 

given.  

 

3.5.6  Deviation from original protocol 

 

When the scoping review was first drafted it was proposed that the results would be 

described in a chronological narrative synthesis, this was in the published protocol (Jess 

et al., 2019). However, subsequently, the results have been aggregated into four themes 

based on the origin of classification of duration for acute, subacute and chronic pain. This 

gives a clearer picture of the findings and was a better fit with the aims of the review.  

 

This scoping review had intended to establish the origin of LBP duration definitions only; 

however, it emerged that there is an overlap with general pain literature. If a LBP study 

referenced general pain literature as its original source for the timeframes it had used, 

then the general pain source was searched against the eligibility criteria. If the general 

pain reference gave a rationale for its timeframes, it was included in the review. Sources 

that were about other specific pain pathologies, for example, cancer pain, were excluded. 
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3.6  Results 

 

3.6.1  Search results 

 

Database searches identified 7115 records. Other sources, identified as references for the 

original timeframes, predominantly articles with some book chapters, provided an 

additional 85 records. A total of 644 duplicates were removed, leaving 6556 records. 

From these 6556 records, 173 articles were retrieved in full text (17 books); of these 154 

were excluded based on the eligibility criteria (Appendix I). A total of 19 records were 

included in the review. The PRISMA flowchart in Figure 2 describes the flow of decisions 

for inclusion of records.  

 

3.6.2  Characteristics of included studies 

 

Of the 19 records included, publication dates ranged from 1973 to 2018. The records 

included: three book chapters (Crue, 1983, Merskey and Bogduk, 1994, Merskey and 

Bogduk, 1986), four review articles (Russo and Brose, 1998, Priest and Hoggart, 2002, 

Apkarian, 2018, Von Korff, 1994), four articles that arose following pain expert group 

discussions (De Vet et al., 2002, Dionne et al., 2008, Deyo et al., 2014, Treede et al., 

2015), seven primary research studies (Sternbach et al., 1973, Philips and Grant, 1991b, 

Zufferey et al., 1998, Kovacs et al., 2005, Mantel et al., 2016, Dunn and Croft, 2006, 

Bendayan et al., 2017), and a spinal guideline (Spitzer et al., 1987). Of the primary 

research studies: one was a prospective observational design, one was a retrospective 

study, one was a follow-up design, three had longitudinal designs and the final one had a 

descriptive-based analysis design.  The work originated in the USA (Apkarian, 2018, 

Crue, 1983, Merskey and Bogduk, 1994, Merskey and Bogduk, 1986, Russo and Brose, 

1998, Von Korff, 1994, Sternbach et al., 1973), Canada (Philips and Grant, 1991b, Spitzer 

et al., 1987), the UK (Dunn and Croft, 2006, Priest and Hoggart, 2002), Spain (Bendayan 

et al., 2017, Kovacs et al., 2005), Switzerland  (Mantel et al., 2016, Zufferey et al., 1998), 

and included four multinational studies (Dionne et al., 2008, Deyo et al., 2014, Treede et 

al., 2015, De Vet et al., 2002). Further details of the characteristics of the included articles 

and books are shown in Table 3.2. 
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Figure 2: PRISMA flow diagram of study of selection and inclusion process (Moher 

et al., 2009) 
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Table 3. 2: Included studies and data extraction table 

Reference 

Year 

Country 

Proposed 

Timeframe 

Acute 

Proposed 

Timeframe 

Subacute 

Proposed 

Timeframe 

Chronic 

Any other 

definition used for 

duration 

Where the definition 

originated 

Rationale given for timeframe Information on Source 

(study design, sample 

size, credibility) 

Any additional 

information 

Employment/ 

work setting 

        

Sternbach et al 

(1973). 

USA. 
 

< 6 months N/A ≥ 6 months Low-back “loser” 

synonym for CP (≥ 

6/12), unable to 
work, supported by 

social security, or 

disability payments, 

seeking medical/ 

surgical relief. 

Based on LBP report 

from the Medical 

Director of the 
Division of Industrial 

Accidents.  

Report stated that someone who 

has been out of work for 6 

months has only a 50% chance of 
returning to work. 

19 acute/ 98 chronic LBP 

participants: compared the 

characteristics of 
participants using the 

MMPI. 

N/A 

Spitzer et al 

(1987). 

Canada. 

< 7 days 7 days to 7 

weeks 

> 7 weeks CP syndrome: 6+ 

months with 

psychosocial 

elements 

Work setting. 

Drawn from QWCB 

database analysis. 

Linked to the duration of absence 

from work. 

 

Spine journal:  

Report of QTFSD 

Reviewed scientific 

literature prior to making 

recommendations. 

QTFSD tried to 

ensure the 

classification was 

compatible with 

pathophysiology 
knowledge.  

Zufferey et al 

(1998). 

Switzerland. 

< 2 months N/A ≥ 2 months  N/A Epidemiological 

retrospective study 

evaluating the course 

of symptoms & 
occupational outcomes 

in LBP participants. 

73% of participants who had 

symptoms for two months or 

more, & 90% of participants who 

had been on sick leave for two 
months or more, ceased work 

permanently. 

80 LBP participants 

interviewed by telephone 2 

years after conservative in-

hospital therapy. 

N/A 

Empirical studies          

Dunn & Croft 

(2006). 

UK. 

N/A N/A ≥ 3 years  N/A Epidemiological 

study: examining the 

association between 

duration of symptoms 
and pain, disability 

and psychological 

status. 

LBP participants with 3 or more 

years had significantly higher 

levels of pain and disability and 

took longer to improve than those 
with shorter pain durations 

619 LBP participants 

completed monthly 

questionnaires (NRS, 

RMQ, HAD, modified 
coping strategies) over 12-

month period following 

management of usual care 

in a primary care setting. 

Authors state: 

unaware of any 

clinical/ biological 

reasons why 3 
years’ duration 

should be cut-off 

point & more 

research may 
improve 

understanding 

Kovacs et al 

(2005). 

Spain. 

<14 days >14 days N/A N/A Epidemiological 

study: Investigating 

degree of correlation 
between LBP, 

disability & quality of 

life 

Changes related to determinants 

of disability & quality of life, & 

to the prediction of chronic 
disability, appear 14 days after 

the onset of pain, supporting this 

as a cut-off point for subacute. 

366 LBP participants. 

Median pre-study duration 

of pain: 4 days. 
VAS, RMQ & EQ at day 1, 

15 & 60 

N/A 

Mantel et al 

(2016). 
Switzerland. 

High-acute: 

0-2 weeks  
 

 

4-12 week 

 

N/A Mid acute: 

2-4 weeks. 
 

Epidemiological 

study: comparing pain, 
disability & PGIC. 

Participants with 0-2 weeks of 

symptoms were more likely to 
improve according to their PGIC 

rating & had higher change scores 

for NRS & Oswestry disability. 

Prospective cohort study of 

779 participants with up to 
12 weeks duration of LBP, 

long-term follow up at 1 

week, 1, 3, 6 & 12 months. 

Challenges the 

time period 0-4 
weeks as the 

definition of 

acute. 
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(Continued) 

Empirical studies         

Philips and Grant 

(1991). 

Canada. 

< 3 months N/A >3 months Initial categories 

named as acute: 

onset, subchronic: 3 

months post onset & 

chronic: 6 months 
post onset. 

Epidemiological 

longitudinal study 

evaluating the 

recovery from an acute 

LBP episode. 

Greatest change in pain report 

(including cognitive, subjective 

intensity, behavioural reaction, 

depression & anxiety) was 

between onset & 3 months. 

117 acute LBP (onset of 

pain within 15 days). 

Given questionnaires & 

interviews at the initial 

appointment & at 3 & 6 
months post pain onset. 

N/A 

Bendayan et al 

(2017). 

Spain. 

< 3 months N/A > 3-

months: for 

pain 

intensity 

A continuous 

process 

Epidemiological 

study: investigating 

patterns of change for 

pain, depression & 
disability. Comparison 

of spline models with 

3-month & 6-month 

transition point & a 

simple linear growth 
model. 

A significant decrease in pain 

during the first 3 months & no 

significant change in pain 

intensity after the fourth month, 
showing spline model with 3-

month transition point best 

represented pain intensity. 

232 CP participants 

followed up for 2 years 

since pain onset. First 

assessed when pain was 
less than 3 months & 

subsequently 4 times at 6-

month intervals & results 

compared using 3 models. 

Outcome measures 
included a composite pain 

score, HAD, RMDQ 

Overall 

conclusion that 

chronification 

could be 
considered a 

continuous 

process. 

Expert reasoning         

Von Korff (1994) 

USA. 

Pain not 

recurrent or 

chronic. 

Onset is 
recent & 

sudden.  

N/A ≥ 6 months 

Present on 

at least half 

the days in 
a 12-month 

period in 

single or 

multiple 

episodes. 

Transient: pain 

present on no more 

than 90 consecutive 

days & does not 
recur over a 12-

month period. 

Recurrent- pain 

present on less than 

half the days in a 
12-month period, 

occurring in 

multiple episodes. 

Based on the 

definitions from Bigos 

& Nachemson (1984). 

Rationale through questioning of 

the parameters of previous 

definitions. 

Spine journal. 

 

N/A 

De Vet et al 

(2002) 
The Netherlands 

& UK. 

 

N/A N/A N/A Episode: >24 hours, 

preceded & 
followed by a period 

of at least 1 month 

w/o back pain 

Literature review & 

group discussions, few 
actual numbers used. 

Reasoning through reviewing the 

literature & the arguments 
provided by the papers. 

Literature review & six 

discussion sessions among 
the authors (at least 4 

participants each time). 

N/A 

Dionne et al 
(2008) 

International. 

<3 months 
 

N/A ≥3 months N/A 28 Back pain experts 
consensus (from 12 

countries) & compared 

with scientific 

evidence 

Based on previous research & 
experts consensus 

Modified Delphi approach. 
With 4 rounds of 

questionnaires & a 

workshop 

 

Most difficult to 
reach consensus 

on was duration of 

LBP. 

Deyo et al (2014). 
International.(Dey

o et al., 2014) 

 

N/A N/A > 3 months 
& at least 

half days in 

the past 6 

months 

 
 

N/A 16 experts consensus Based on previous research & 
experts consensus 

3 stages: included 
meetings, surveys & 

reviewing of existing 

literature 

N/A 
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(Continued) 

Expert reasoning        

Treede et al 

(2015). 
International. 

N/A N/A > 3 months 

 

Persistent or 

recurrent pain 
lasting longer than 3 

months 

IASP pain experts 

from around the world 

Based on previous research, with 

some reasoning of underlying 
pathophysiology. 

ICD  Using pain 

duration to define 
CP has the 

advantage of 

being clear & 

operational. 

Pathophysiologic

al explanation 

        

Crue (1983). 

USA. 

Up to a few 

days 

Few days to 

a few 

weeks 

> 6 months N/A Pathophysiological 

explanation 

 

Chronic: association between on-

going peripheral pathology with 

nociceptive input & CNS factors 

including  anxiety, depression or 
emotional maladjustment. 

Book chapter. 

Largely from own work in 

1979. 

Referring to 

general acute & 

CP duration 

classifications. 

Merskey & 

Bogduk (1986).  

USA. 

 

< 3 months N/A > 3 months 

or in the 

absence of 

other 
criteria 

N/A Pathophysiological 

explanation.  

CP defined as “beyond the 

normal time of healing” therefore 

may be less than 1 month or, 

more often, more than 6 months. 
They use 3 months as the most 

convenient time-point. 

IASP: 1st Edition of book. Referring to 

general acute & 

CP duration 

classifications 
however 

commonly cited 

by LBP literature 

as original source. 

Merskey & 
Bogduk (1994).  

USA. 

 

< 3 months 
or < 6 

months 

N/A 3 months: 
clinical 

6 months: 

research. 

Persistent: 
interchanged with 

chronic. 

Pathophysiological 
explanation. 

Acute pain: time required for 
inflammation to subside, or 

peripheral nerves to regenerate. 

CP recognised when the process 

of repair is seemingly ended. 

 

IASP: 2nd Edition of book. Referring to 
general acute & 

CP duration 

however 

commonly cited 

by LBP literature 
as original source. 

Russo & Brose 

(1998). 

USA. 

< 6 months N/A > 6 months. N/A Pathophysiological 

explanation. 

Acute pain is caused by a noxious 

stimulus due to injury or disease, 

or abnormal functioning muscle 

or viscera.  CP persists beyond 
the expected course of an acute 

disease process. 

Review article, quotes 

well-known sources 

including Bonica, IASP & 

World Health 
Organisation.  

Referring to 

general acute & 

CP duration 

classifications. 

Priest & Hoggart 

(2002). 
UK. 

< 12 weeks N/A > 12 weeks. N/A Deemed arbitrary but 

linked to 
pathophysiological 

explanation. 

CP is defined as pain that 

continues beyond the time in 
which recovery might be 

expected. 

Review article, cites 

credible sources including 
CSAG, Melzack, Waddell 

& Van Tulder. 

Referring to 

general acute & 
CP duration 

classifications. 

Apkarian (2018).  

USA. 

N/A N/A > 3-6 

months. 

N/A Pathophysiological 

explanation. 

CP is the persistence of pain, 

either after healing or due to other 

unknown causes, for long 
durations. 

Review article, recent 

citations however, no 

recognisable common 
citations, except for IASP 

in text, which was not 

added to reference list.  

Referring to 

general acute & 

CP duration 
classifications. 

Legend:  N/A, Not applicable; LBP, Low back pain; CP, Chronic pain; MMPI, Minnesota Personality Inventory; QWCB, Quebec Workers’ Compensation Board; QTFSD, Quebec Task Force on Spinal 

Disorders; IASP, International Association for the Study of Pain; CNS, Central Nervous System; w/o, without; CSAG, Clinical Standards Advisory Group; ICD, International Classification of Diseases; VAS, 
Visual Analog Scales; RMQ, Roland-Morris Questionnaires; EQ, EuroQol; PGIC, Patient Global Impression of Change; NRS, Numerical Rating Scale; HAD, Hospital Anxiety and Depression scale;  
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3.6.3  Review findings 

 

From the included records, four themes were aggregated based on the origin of the 

classification of the duration. These were i) work/employment setting, ii) expert 

reasoning; iii) empirical studies, and iv) pathophysiological explanation. Three of the 19 

records had a rationale established from a work/employment setting, five were empirical 

studies, five were from expert reasoning, and six based their timeframes on a 

pathophysiological explanation. Figure 3 gives a duration timeline of the included 

references.  

 

 
 
† Work/ employment theme; ‡ Empirical studies theme; § Expert reasoning theme; ¶ Pathophysiological explanation theme 
*Article refers to chronic pain syndrome classification; **Article gives partial support to 3 months and partial support to continuous 

duration. 

 

Figure 3: Timeline representing acute, subacute, and chronic durations and their 

associated references 

 

 

Work/ employment setting 

 

Three articles were included in this review that based their duration classification upon 

information from a work/ employment setting.  

 

Sternbach et al. (1973) is the earliest study found in this scoping review, to have given a 

duration for acute and chronic LBP. In the study, those with pain of less than six months’ 

duration were defined as acute, while those with pain beyond six months were defined as 

having chronic LBP. The rationale for the timeframe they used was based on a work 

report of industrial accidents.  The report indicated that a person with LBP who had been 
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off work for six months had only a 50% chance of returning to work (Sternbach et al., 

1973). 

 

In the guideline by Spitzer et al. (1987) an acute stage of fewer than seven days; a 

subacute stage of seven days to seven weeks; and a chronic stage of more than seven 

weeks was identified. These proposed timeframes were linked to the duration of absence 

from work, based on the distribution of compensation claims of spinal disorders. It also 

indicated that the proposed duration classifications were compatible with current 

knowledge of pathophysiology. Although not exclusively on LBP, the majority of the 

data was related to the lumbar region. Spitzer et al. (1987) make reference to a separate 

classification of chronic pain syndrome that related to pain that had persisted beyond six 

months, with psychosocial elements. The guideline highlighted six months as an 

important time point as aggregate data revealed that 7.4% of workers, with activity-

related spinal disorders, who remained off work for more than six months, accounted for 

75.6% of compensation and medical costs related to these disorders (Spitzer et al., 1987). 

 

The retrospective study by Zufferey et al. (1998) evaluated the course of symptoms and 

occupational outcomes in people with LBP two years after conservative in-hospital 

therapy. Participants were initially classified on symptom duration from the index 

admission as acute if symptoms were less than three months, or chronic if symptoms were 

more than three months. Following analysis of their data, they found that a duration of 

two months emerged as a turning point for chronification, in terms of both symptom 

duration and failure to resume work. This was based on the high number of participants 

who had symptoms for two months or more who had ceased work permanently (Zufferey 

et al., 1998).  

 

Empirical studies 

 

Five empirical studies were identified from this scoping review investigating what 

timeframes might best fit the duration classifications. Two studies explored what 

timeframe would correspond with the acute and subacute phases (Kovacs et al., 2005, 

Mantel et al., 2016), while three studies focused on chronic (Bendayan et al., 2017, Dunn 

and Croft, 2006, Philips and Grant, 1991b). 
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Kovacs et al. (2005) designed an empirical study to explore the timeframe in which 

potential differences between the acute and subacute phases emerge.  They found that 

disability is predicted by pain duration and they gave 14 days as the cut-off point to 

consider a patient as being subacute (Kovacs et al., 2005).  

 

Mantel et al. (2016) conducted a prospective cohort study with long-term follow up, 

comparing improvement rates in patients with LBP. Their work supports onset to two 

weeks as the transition from acute to subacute pain. They found that participants with up 

to two weeks of symptoms were significantly more likely to improve, according to pain, 

disability and the patient’s impression of change, compared with those with two to 

four weeks of symptoms. Participants with two to four weeks of symptoms had outcomes 

similar to participants with four to 12 weeks of symptoms (Mantel et al., 2016).  

 

The longitudinal study by Philips and Grant (1991b) evaluated the recovery from an acute 

episode of LBP. It found that the greatest change in pain report was between onset and 

three months (Philips and Grant, 1991b). The study concluded its results tended to 

confirm the shift in the term “chronicity” to three months’ post-onset, which had recently 

been suggested by the International Association for the Study of Pain (IASP) (Merskey 

and Bogduk, 1986). 

 

The empirical study by Dunn and Croft (2006) examined the association of episode 

duration with symptoms and the clinical course of LBP. They concluded that three years 

of pain may be a more appropriate division for acute and chronic LBP. They found that 

participants that reported three or more years since their last pain-free month had 

consistently higher levels of pain and disability and took significantly longer to improve 

than those who had reported less than three years’ duration. However, they highlight that 

there is no clinical or biological reason why this time point should be a cut-off and that 

further research may facilitate a better understanding of this (Dunn and Croft, 2006).  

 

Bendayan et al. (2017) investigated patterns of change in LBP intensity, depression and 

disability, from pain onset up to two years. This work provides some empirical support 

to the definition of chronic pain being pain that lasts for more than three months. The 

results indicated that of the three modelling approaches used, the model with a three-

month transition point best represented pain intensity. There was a significant decrease 

in pain intensity during the first three months, with no significant change after the fourth 
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month.   However, as disability and depression slightly but constantly decreased over 

time, Bendayan et al. (2017) report that non-linear models not considered in their study 

may have better explained their results; overall they concluded that chronification could 

be considered a continuous process. 

 

Expert reasoning  

 

Five articles have been included under this theme. With the exception of the Von Korff 

(1994) article, which was based on one expert’s reasoning, the other articles encompassed 

the consensus of a number of expert’s reasoning. Although the articles state that they 

referred to the previous literature prior to making their recommendations, most do not 

specify which literature they reviewed.  

 

Von Korff (1994) attempted to clarify the ambiguities in the definitions provided by 

Nachemson and Bigos (1984). Nachemson and Bigos (1984) who defined acute and 

subacute back pain with the same duration of onset to three months. The only difference 

was the rate of onset, with acute pain having an immediate onset, while subacute had a 

slow onset. They defined chronic pain as pain greater than three months duration. 

However, Nachemson and Bigos (1984) did not give any clear rationale as to where their 

timeframes originated, therefore this study has not formally been included in the results 

of this scoping review. Von Korff (1994) described acute back pain as pain with recent 

and sudden onset, which was not recurrent or chronic. Chronic back pain was described 

as pain that was present on at least half the days in a 12-month period, in a single episode 

or in multiple episodes. Recurrent back pain was defined as pain present on less than half 

the days in a 12-month period, occurring in multiple episodes throughout the year. 

Transient back pain was defined as pain present on no more than 90 consecutive days that 

did not recur over a 12-month period (Von Korff, 1994).  

 

A Delphi study by Dionne et al. (2008) aimed to standardize definitions of LBP to enable 

consistency in prevalence studies. This study considered the definition of duration for 

acute to be less than three months and chronic to be more than three months. This 

definition was one of the most highly rated items by experts, however it did not reach 

consensus for their optimal definition- in this study, optimal definitions were produced 

from the minimal definition, plus add-on characteristics (Dionne et al., 2008). 
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The National Institutes of Health (NIH) published a report that included 

recommendations from back pain experts on how to define chronic LBP. Chronic LBP 

was defined as when pain had persisted at least three months and had resulted in pain on 

at least half the days in the past six months (Deyo et al., 2014). 

 

A recent update by the International Classification of Diseases (ICD) to the classification 

for chronic pain has introduced the “chronic primary pain” category. This category 

represents common conditions where the aetiology is unknown and includes LBP. It 

defined chronic pain as persistent or recurrent pain lasting for more than three months 

and states how using pain duration to define chronic pain has the advantage of being clear 

and operational. A reference they provide for the rationale for this timeframe is the work 

by Merskey and Bogduk (Treede et al., 2015). 

 

Although the following articles on expert reasoning were not specific to duration 

classifications of acute, subacute and chronic LBP, they have been cited as a reference of 

the timeframes used in other research (Henschke et al., 2006, Stanton et al., 2008). De 

Vet et al. (2002) carried out a literature review to identify a definition for an episode of 

LBP. This review defined an episode of LBP as a period of pain lasting for more than 24 

hours, preceded and followed by a period of at least one month without LBP (De Vet et 

al., 2002). Henschke et al. (2006) expand on this definition of episode in how they defined 

acute LBP; they defined acute LBP as pain lasting for more than 24 hours but less than 

two weeks, and proceeded by a period of at least one month without back pain (Henschke 

et al., 2006). Stanton et al. (2008) define an episode of acute LBP as pain lasting for more 

than 24 hours but less than six weeks and preceded by a period of at least one month 

without back pain. In the systematic review by Stanton et al. (2010) on definitions of 

recurrence of an episode of LBP, they recommend that 24 hours is included as the 

minimum pain duration for the definition of an episode of LBP (Stanton et al., 2010). 
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Pathophysiological explanation 

 

Three book sections and three review articles met the inclusion criteria in this scoping 

review that gave a rationale for their duration classifications based on pathophysiological 

explanations; all six of these references related to general pain duration. These references, 

in particular the work by Merskey and Bogduk (Merskey and Bogduk, 1986, Merskey 

and Bogduk, 1994) are often quoted in LBP studies as the original reference for the 

timeframe demarcation for acute to chronic LBP (Bonezzi et al., 2012, Breen, 2002, Dunn 

et al., 2008, Elliott et al., 2002, Hague and Shenker, 2014, Hinchy, 2010, Hylands-White 

et al., 2017, Pergolizzi et al., 2012, Pergolizzi et al., 2013, Treede et al., 2015, Philips and 

Grant, 1991b, Bogduk and McGuirk, 2002, Young Casey et al., 2008, Apkarian et al., 

2009, NHMRC, 2003, Philips and Grant, 1991a). References were included under this 

theme if they gave some form of explanation around pathophysiology. Examples of such 

explanations include how acute pain is the time required for inflammation to subside, 

while chronic pain persists beyond the normal expected healing time, with potentiating 

central nervous system influences. 

 

Work by Merskey and Bogduk (Merskey and Bogduk, 1986) for IASP state that three 

months is the most convenient point of division between acute and chronic non-malignant 

pain. They later defined the duration of chronic pain for research purposes as six months 

(Merskey and Bogduk, 1994). They interchange the use of persistent pain and chronic 

pain, occasionally phrasing it as persistent chronic pain, with no differentiation of 

meanings. 

 

Crue (1983) provided a pathophysiological explanation and stated that chronic pain is 

said to last for more than six months. In this work, no definitive timeframe is given for 

acute or subacute pain only that it can be from a few days to a few weeks (Crue, 1983).  

 

Russo and Brose (1998) define chronic pain as pain lasting for more than six months. 

Priest and Hoggart (2002) define chronic pain as pain lasting for more than 12 weeks, 

while Apkarian (2018) states that it is usually more than three to six months. 
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3.7  Discussion 

 

This is the first scoping review to attempt to establish the origin and rationale of the 

different definitions of the duration of acute, subacute and chronic pain, with emphasis 

on LBP, as well as any other terms that might be used to denote duration of pain. This 

review included 16 articles and three book sections. As this was a scoping review, the 

included studies and books were not critically appraised. This scoping review found a 

wide variation of working definitions for the duration of LBP. For the acute and subacute 

transition points, this scoping review found that seven days, 14 days and seven weeks 

have been proposed within the literature. The duration classifications referring to the 

general acute and chronic pain literature proposed three and/ or six months as the 

transition point. While the literature specifically referring to chronic LBP duration 

classifications included: seven weeks, two months, three and/or six months, three years 

and continuous. 

 

A search re-run of the databases was carried out on 13th January 2021, using the 

methodology described earlier. A total of 258 records were identified. Once the 13 

duplicates were removed, the 245 records were screened. Of these, eight articles were 

retrieved in full text but all were excluded based on the eligibility criteria (Appendix I), 

therefore, no additional studies were identified. 

 

The three articles under the work/ employment theme based their duration classifications 

upon work-related statistics. Potential reasons for the variations between the studies are 

the different statistical approaches used. Sternbach et al. (1973) used a six-month 

timeframe, which was linked to a 50% chance of a participant returning to work at this 

point. Spritzer et al. (1987) based their timeframes on data linked to the duration of 

absence from work and the distribution of compensation claims. While these return-to-

work statistics suggest some degree of recovery from LBP, the assumptions have been 

criticized as participants may still suffer from pain despite returning to work (Itz et al., 

2013, Hestbaek et al., 2003). This is supported by research investigating the clinical 

course of LBP that has shown a high percentage of participants still experience LBP and 

related disability one year after consultation, despite no longer consulting their health 

practitioner (Croft et al., 1998, Itz et al., 2013). Given the criticism of the return-to-work 

statistics, the appropriateness of the proposed timeframes in this category could be 

questioned.  
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The empirical studies included in this review had a wide range of study designs and 

analytical methods, which could account for some of the variations in findings. One study 

looked at the outcomes of treatment (Mantel et al., 2016), while the others monitored an 

array of biopsychosocial factors over a period of time (Kovacs et al., 2005, Dunn and 

Croft, 2006, Philips and Grant, 1991b, Bendayan et al., 2017). The two studies that 

explored the duration corresponding with the acute and subacute phases (Kovacs et al., 

2005, Mantel et al., 2016) both suggested that 14 days be used as the transition from acute 

to subacute pain. Of the three studies that focused on the chronic LBP duration, Philips 

and Grant (1991b) and Bendayan et al (2017) provide some support for three months as 

the transition point, in part agreement with the expert reasoning studies. However, 

Bendayan et al. (2017) conclude that chronification could be considered a continuous 

process. Dunn and Croft (2006) discovered more than three years to be the transition point 

for chronic LBP. This is a novel and significantly different duration classification from 

the rest of the LBP literature. A key distinction in the Dunn and Croft (2006) study is how 

they defined duration: they asked participants how long it had been since their last pain 

free month. The potential impact of the wording of questions on results has been 

highlighted, with a more standardised approach recommended (Dunn et al., 2006a). 

 

The expert reasoning studies, and the pathophysiological explanation studies came to 

broadly the same duration conclusions of three- and six-months durations. All of the 

references included under the pathophysiological explanation theme referred to general 

chronic pain literature, rather than specifically to LBP. While the pathophysiological 

explanation studies justified their timeframes with pathophysiological reasoning referring 

to chronic pain persisting past the expected healing time, they do not specify why three/ 

six months is chosen over another duration. For example, in the work by Spritzer et al. 

(1987) although their timeframes are based on data linked to the duration of absence from 

work, they indicated that their classification was compatible with the knowledge of 

pathophysiology at the time, yet their recommendations of seven days through to seven 

weeks are not referred to in any pathophysiological explanation studies. This illustrates 

how the various origins of the duration definitions appear to exist independently; having 

better integration of all the themes, may provide more appropriate timeframes with 

stronger rationale. 
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An interesting finding from this review concerns inconsistencies with referencing. A 

number of articles (Merskey and Bogduk, 1994, Treede et al., 2015, Hague and Shenker, 

2014, Philips and Grant, 1991a, Steingrímsdóttir et al., 2017) in the chronic pain 

literature, which gave pathophysiological explanations for acute and chronic pain, quote 

Bonica’s book (Bonica, 1953b) or Bonica’s article (Bonica, 1953a) stating chronic pain 

is “pain that persists past normal healing time.” Despite intensive searching and further 

enquiry from those that had quoted Bonica’s book, I was unable to find where the 

statement was in the 1953 work. Upon further researching, this common citation seems 

to come from a different article by Bonica (1977). Harzing (2002) presented guidelines 

for good academic referencing including: referring to the correct publication and directly 

obtaining the original source. In these guidelines incorrect referencing has been 

highlighted as potentially undermining the credibility of literature. 

 

Other discrepancies identified by this review are how deviations from duration 

classifications exist without justification. Von Korff (1994) established his definitions on 

those of Nachemson and Bigos (1984), yet he defines chronic pain as six months, with 

no clear explanation why he moves away from the three-month timeframe used by 

Nachemson and Bigos (1984). In the work by Merskey and Bogduk (1994) they discuss 

how chronic pain and its persistence beyond normal healing can be less than one month, 

or more often, more than six months. They do not explain why there is such contrast in 

the two timeframes identified when referring to chronic pain. Merskey and Bogduk 

(1994) differentiate the time-point for chronic pain as three-months in a clinical setting 

and six months for research purposes, without any obvious explanation for this 

distinction. The usefulness of a separate duration could be questioned.  

 

Despite the criticism of defining chronic pain on duration alone (Cedraschi et al., 1999, 

Von Korff and Dunn, 2008, Kongsted et al., 2016), a recent systematic review and a 

recent scoping review reported that duration was the most commonly used criterion to 

define chronic pain (Steingrímsdóttir et al., 2017, Hardwick et al., 2019). The aim of this 

scoping review was not to count the different definitions being used; however, of the 

duration categories reported, in keeping with Steingrímsdóttir et al. (2017) 

(Steingrímsdóttir et al., 2017) three months’ duration for chronic pain was the most 

common. Other work that supports defining chronic pain on duration is the latest update 

for ICD-11 (Nicholas et al., 2019). This work highlighted that, although defining chronic 

pain with a temporal cut-off of three months is arbitrary, it is consistent with temporal 
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cut-offs of other chronic conditions and provides clear operationalized criteria to guide 

further research in clinical trials as well as health statistics (Treede et al., 2015, Treede et 

al., 2019). This emphasises the importance of a definitive time-point that enables research 

studies to improve categorization of participants and standardization of results. From a 

clinical perspective the relevance of a definitive time-point warrants further investigation.  

 

In relation to the fourth sub-question of the overall aim of this scoping review, the only 

other term used to denote a timeframe was persistent. Although the term “persistent” is 

regularly used in the literature, it is not clearly associated with an independent timeframe; 

instead it has been interchanged with “chronic”, occasionally phrasing it as persistent 

chronic pain (Merskey and Bogduk, 1994).  

 

This scoping review has mapped the different pain duration categories used for acute, 

subacute and chronic pain, with emphasis on LBP. The varied pain duration categorises 

discussed here indicate that further research is needed. These findings will be used to 

guide the categorisations of chronic pain duration in the following chapters. 

 

3.7.1  Strengths and Limitations  

 

A strength of this scoping review is that it is the first review to explore the origins of the 

different durations of LBP and that it used a comprehensive database search without a 

date limit. Another strength was the use of only primary sources to explore the historical 

origins of the timeframes. A methodological strength of this scoping review is that two 

reviewers independently extracted data. During the scoping review search, it was 

discovered that there was an overlap in the origins of LBP and the general pain duration 

definitions; therefore, the authors included these in the search. This is highlighted via 16 

articles from this scoping reviews’ search (Apkarian et al., 2009, Bonezzi et al., 2012, 

Breen, 2002, Dunn et al., 2008, Elliott et al., 2002, Hague and Shenker, 2014, Hinchy, 

2010, Hylands-White et al., 2017, Pergolizzi et al., 2012, Pergolizzi et al., 2013, Treede 

et al., 2015, NHMRC, 2003, Philips and Grant, 1991a, Young Casey et al., 2008, Bogduk 

and McGuirk, 2002, Philips and Grant, 1991b), that cited the work by IASP (Merskey 

and Bogduk, 1994, Merskey and Bogduk, 1986) as their original source, which discusses 

timeframes for the transition of acute to chronic non-malignant pain. Although this was 

a deviation from the original protocol, and thus could be viewed as a limitation, it allowed 
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a greater understanding of the origins of the different definitions, in-keeping with the aims 

of this scoping review.  

 

As it would have been impractical to conduct a comprehensive search for unpublished 

literature, this has been excluded from the review, which could also be considered a 

limitation. As the reviewers were limited to English speakers, considering the importance 

of translating accurate definitions, their origins and the rationale, the sources were limited 

to those published in English. Another potential limitation of this work is the length of 

time since the literature search, in September 2019, and the write up of this chapter; 

therefore, a search update was carried out on the 13th January 2021. 

 

3.8  Conclusion 

 

The literature contains a wide variation of working duration definitions including seven 

days, 14 days and seven weeks for the acute and subacute transition points for LBP. For 

chronic LBP duration definitions, these ranged from seven weeks to three years. The 

duration definitions specifically referring to the general pain literature focused on three 

and/ or six months. The sources of the definitions emerge from work/ employment 

settings, empirical studies, expert reasoning and pathophysiological explanations and 

have little integration of reasoning between them. Better integration of reasoning between 

the identified four themes, could facilitate the establishment of more ideal duration 

definitions in the future. Although inconclusive, the definition most commonly cited, with 

most consensus was three months for the transition to chronic LBP. 

 

The chapter has provided research to fill gaps identified in the literature review. It has 

explored the different working definitions being used in the literature for the duration of 

acute, subacute and chronic pain, emphasising on LBP. It has established where these 

definitions originated and the rationale for the timeframes used. The findings from this 

scoping review will be used to guide the pain duration categorisation used in the coming 

chapter. As highlighted in the literature review, empirical evidence is lacking to either 

support or oppose the changes recommended by the NICE LBP guidelines (NICE, 2016) 

to an approach that encourages the same management for all patients with LBP, regardless 

of duration of pain. Therefore, the next chapter investigates the association between 

duration of pain at baseline and the clinical outcomes of patients with LBP managed on 

an evidence-based pathway.  
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Chapter 4: The influence of duration of pain at baseline on clinical outcomes 

 

The following chapter has been published in part in two publications: 

i) Jess, M.A., Ryan, C., Hamilton, S., Wellburn, S., Atkinson, G., Greenough, C., Coxon, 

A., Ferguson, D., Fatoye, F., Dickson, J. and Jones, A., 2018. Does duration of pain at 

baseline influence clinical outcomes of low back pain patients managed on an evidence-

based pathway? Spine, 43(17), pp.E998-E1004. 

ii) Jess, M.A., Ryan, C., Hamilton, S., Wellburn, S., Atkinson, G., Greenough, C., Coxon, 

A., Peat, G., Fatoye, F., Ferguson, D. and Dickson, A., 2021. Does duration of pain at 

baseline influence longer-term clinical outcomes of low back pain patients managed on 

an evidence-based pathway? Spine, 46(3), pp.191-197. 

 

4.1  Chapter overview 

 

This chapter investigates the association between the duration of pain at baseline and the 

clinical outcomes of patients with low back pain (LBP) enrolled on the North East of 

England Regional Back Pain and Radicular Pain Pathway (NERBPP). In the previous 

chapter it was identified that the literature contains a wide variation of working definitions 

for the duration of acute, subacute and chronic pain. Whilst some clinical LBP guidelines 

have recently moved away from using pain duration to differentiate the management of 

patients, the literature review of this thesis has highlighted how there is little empirical 

evidence to either support or oppose the changes. Using the findings in the previous 

chapter to guide pain duration categories, this chapter aims to explore the impact of pain 

duration at baseline on clinical outcomes.  

 

4.2  Introduction 

 

Despite the debate surrounding where the most appropriate time points lie to differentiate 

acute, and chronic pain, (Meucci et al 2015) and the suitability of using duration alone to 

show the dichotomy (Von Korff & Dunn 2008; Cedraschi et al 1999), some clinical 

guidelines differentiate the management of patients with LBP based on the traditional 

duration-based classification system (acute, subacute and chronic) (Stochkendahl et al., 

2018, Qaseem et al., 2017). In contrast, the National Institute for Health and Care 
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Excellence (NICE) LBP guidelines (2016) and recent update (NICE, 2020) instead 

recommend a management approach based on the use of risk stratification to classify 

patients (NICE, 2016, NICE, 2020). This move away from a duration-based classification 

system has little empirical evidence supporting this shift in clinical practice. Only one 

study has directly investigated the role of baseline pain duration on clinical outcome. 

Dunn and Croft (2006) demonstrated that patients with a longer duration of pain at 

baseline (≥3 years) were associated with poorer clinical outcomes (Dunn and Croft, 

2006). This indicates that duration of pain at baseline may be of importance when 

considering clinical outcome, however, this work considered patient outcomes following 

a broad battery of usual care from their General Practitioner (GP). As it is unclear exactly 

what was delivered in this usual care, it is difficult to relate back to the modification of 

the NICE LBP guidelines (2016) regarding pain duration. 

 

The NERBPP is a clinical manifestation of the NICE LBP guidelines (2009) and 

subsequent update (2016) (NICE, 2016, Savigny, 2009). It has been implemented in first 

adopter sites in clinical commissioning group (CCG) regions of the North East of England 

since 2015 (South Tees, and Hambleton, Richmondshire and Whitby). The pathway was 

not initially intended for patients with more longstanding pain. Thus, GPs were 

encouraged to refer onto the pathway: acute, new onset, patients with LBP and those 

experiencing a flare up of a new episode of LBP with at least 6 months since their last 

episode. However, although targeted originally at patients with acute pain, patients with 

LBP of varying duration were referred onto the pathway. It could be proposed that if the 

recent shift in NICE guidelines is justified, to treat patients of varying pain duration 

similarly, then patients with different pain durations should have similar outcomes on the 

NERBPP.  

 

The aim of the first phase of this chapter was to investigate the association between 

duration of pain at baseline and patient reported outcome measures (PROMS) of patients 

with LBP enrolled on the NERBPP, in the short-term. The second phase of this chapter 

examined whether any association between duration of pain at baseline and PROMS, 

found in the short-term, was maintained over the medium-to-long term. 

 

4.3  Methods 
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4.3.1  Ethical approval 

 

This research used secondary data from a large-scale evaluation of the implementation of 

the NERBPP. Ethical approval for the evaluation was obtained from Teesside University, 

to which the author of this PhD was added (Reference number R179/15). In addition, the 

relevant approval was acquired from the South Tees Hospitals NHS Foundation Trust, 

where the data was obtained.  

 

4.3.2  Study design 

 

This research was a non-randomised, longitudinal, observational study of patients with 

LBP, over the age of 18, referred onto the NERBPP by their GP. The research used 

secondary data obtained from the South Tees Hospitals NHS Foundation Trust, one of 

the first adopter sites. 

 

Phase one of this research used data gathered from participants with LBP referred onto 

the pathway between May 2015 and January 2017 (n=6102). The second phase of this 

research focused on individuals referred onto the pathway who provided follow-up 

PROMS at the 6-month (n=786) and/or 12-month follow-ups (n=552), this was between 

May 2015 and December 2019. 

 

A brief overview of the NERBPP is as follows: a person with LBP was first assessed by 

their GP (or other first contact health-care professional) in the primary care setting. This 

assessment was facilitated by the use of the STarT Back screening tool (Hill et al., 2008). 

Those with low risk of poor outcome on the STarT Back tool (SBT) were given education 

and advice to self-manage, then discharged. Those classified as medium- to high-risk of 

poor outcome on the STarT Back screening tool were referred onto the pathway to a triage 

and treat practitioner (T&TP) (specially trained nurses and physiotherapists). The T&TP 

assessed all participants and referred them for investigations and/or core therapies 

(physiotherapy incorporating education, exercise and/or manual therapy). For a small 

percentage of patients, who upon clinical assessment were adjudged to have a relatively 

higher risk of a poor outcome, a 100-hour residential, combined physical and 

psychological therapies program (CPPP) was offered. Participants included for analysis 

may have received a combination of these management approaches. 
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4.3.3  Data collection 

 

Baseline data collected at the initial T&TP appointment included socio-demographic 

variables such as age, sex and socioeconomic status. Other information obtained from the 

T&TP notes and uploaded to the electronic patient records system was the date of onset 

of the patient’s symptoms and the date of GP referral onto the pathway. Duration of pain 

at baseline was calculated by subtracting the date of onset of symptoms, from date of GP 

referral onto the pathway. 

 

Baseline information was gathered on the STarT Back screening tool score (which was 

collected by the GP and forwarded in the referral letter) and a battery of standardised, 

valid and reliable PROMs. A series of standard outcome measures is recommended to 

enable easier comparison of results of clinical studies to be made (Deyo et al., 1998, 

Chiarotto et al., 2015). Pain intensity was measured using the 11-point numerical rating 

scale (NRS) (Strong et al., 1991). The level of functional disability was determined using 

the Oswestry Disability Index (ODI) (Fairbank et al., 1980). The EuroQol five-

dimension, five-level questionnaire (EQ-5D-5L) was used to measure quality-of-life 

(Herdman et al., 2011), the Generalised Anxiety Disorder Screener (GAD-7) (Spitzer et 

al., 2006) and the Patient Health Questionnaire (PHQ-9) (Kroenke and Spitzer, 2002) 

were used to assess anxiety and depression, respectively.  

 

On discharge, patients were asked to complete all PROMS and give their overall 

perception of improvement on a six-point Likert-based Global Subjective Outcome Scale 

(GSOS) (Harland et al., 2015). Patients were asked to rate their satisfaction with the 

service they had received using the NHS Friends and Family Test (FFT) (England, 2014). 

Patients were also asked a question on their readiness to self-manage their back pain, this 

question was adapted from work by Lorig (1996). 

  

At 6 and 12-months following discharge, participants were invited to complete follow-up 

outcome measures for the NRS, ODI, EQ-5D-5L, as well as the GSOS, FFT and the 

readiness to self-manage question.  
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4.3.4  Outcome measures 

 

For PROMs used in these investigations, the minimal clinically important difference 

(MCID) was defined using recommendations by the NICE LBP guidelines (2016), to 

establish if clinically relevant improvements were observed in mean change scores. 

 

 SBT 

 

The STarT Back screening tool aims to direct the management of LBP based on the 

patient’s prognosis of low-, medium- or high-risk of poor outcome. The tool includes nine 

items: referred leg pain, comorbid pain, two items on disability, bothersomeness, 

catastrophising, fear, anxiety and depression. The latter five items were identified as a 

psychosocial subscale. When the total scores are calculated, low-risk patients are 

classified as those scoring 0-3; those scoring four or more are classified as medium- or 

high-risk, if the patient scores 3 or less on the psychosocial subscale, they are classified 

as medium-risk, if they score four of more on the psychosocial subscale they are classified 

as high-risk. As the STarT back data available from the NERBPP did not distinguish 

scores that were on the psychosocial subscales, patients in this study were categorised as 

either low-risk or at-risk. Those scoring 0-3 were classified as low-risk patients, while 

those scoring four or more were classified as at-risk patients, which incorporated the 

medium- and high-risk patients. The test-re-test reliability quadratic weighted kappa 

scores over a two-week period for the overall SBT scores were 0.73 (95% CI 0.57-0.84). 

The discriminant validity of the tool using receiver operating characteristic (ROC) curves 

and by calculating area under the curve (AUC) for the overall and subscale tool scores 

against reference standard cases ranged from 0.73 (acceptable) for referred leg pain to 

0.92 (outstanding) for disability (Hill et al., 2008).   

 

NRS 

 

Numerical Rating Scales (NRSs) can refer to a number of scales; the main one of focus 

here is the 11-point NRS, where patients are asked to rate their pain intensity from 0 to 

10. The 0 represents no pain, while the other end of the continuum, 10, represents the 

extreme pain intensity (Von Korff et al., 2000).  In this study, 10 represented worst pain 

and a 1-point decrease in NRS was adapted as the MCID (NICE 2016). NRSs have been 
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found to have higher rates of compliance, better responsiveness and are easy to administer 

and score, compared to other unidimensional pain intensity scores, such as Visual 

Analogue Scales (VASs) and Verbal Rating Scales (VRSs) (Hjermstad et al., 2011, Von 

Korff et al., 2000). The NRS is also recommended as the instrument of choice in a mixed-

age population, with chronic pain patients (Hjermstad et al., 2011), and in patients with 

LBP (Strong et al., 1991), which are characteristics of patients that were included on the 

NERBPP, where the data for this investigation was gathered. A study examining the 

psychometric properties of four pain intensity scales including the 11-point NRS, found 

that it had good reliability and validity. The reliability intra-class correlation coefficients 

(ICCs) of the NRS ranged from 0.822 to 0.673 over seven days (Li et al., 2007). Another 

study found that the ICC for the 11-point NRS was high, with 0.92 over a three-day period 

(Aziato et al., 2015). A recent systematic review on three pain scales, including the 11-

point NRS, concluded that the NRS was valid, reliable, appropriate for use in clinical 

practice and is able to generate data that can be analysed for audit purposes (Karcioglu et 

al., 2018). 

 

ODI 

 

The ODI is a self-administered questionnaire, designed to determine the level of 

functional disability due to LBP, in acute, subacute and chronic patients (Fairbank et al., 

1980). It has deliberately concentrated on physical activities and not on the psychosocial 

consequences of pain (Fairbank and Pynsent, 2000). Version 2.0 has been recommended 

for use and was used in the NERBPP. It has ten sections and asks the person to relate 

their answers to how they would describe themselves today. The sections include pain 

intensity; personal care; lifting; walking; sitting; standing; sleeping; sex life; social life 

and travelling (Fairbank and Pynsent, 2000). A literature review on the psychometric 

properties (validity, reliability, and responsiveness) of the ODI found that it shows good 

construct validity and the test-retest reliability was high, with ranges from r=0.83 to 0.99 

(Vianin, 2008). For the MCID a 10-point decrease in ODI scores was used in these 

investigations. 

 

EQ-5D-5L 

 

The EuroQol five-dimension, five-level questionnaire (EQ-5D-5L) is made up of a five-

part questionnaire and a visual analogue self-rating scale that is used as a measure of 
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general health status. The dimensions include: mobility; self-care; usual activities; pain/ 

discomfort and anxiety/depression (Obradovic et al., 2013). It is scored on a continuum 

from -0.59 to 1, with 1 representing optimal health and a value of 0 representing dead, 

while negative scores represent health states considered to be worse than dead (Walters 

and Brazier, 2005). The MCID used for the EQ-5D-5L in these investigations was 0.03 

(NICE, 2016). The EQ-5D has been shown to have high construct validity and 

responsiveness in chronic pain patients (Obradovic et al., 2013). The reliability of the 

EQ-5D over a 3-month period have been reported as moderate, with ICCs of 0.70 for the 

EQ-5D VAS and 0.37 for EQ-5D utility. When tested over 2-weeks, the reliability 

improved slightly (Hurst et al., 1997). 

 

GAD 7 

 

The GAD-7 is a 7-item, self-report anxiety questionnaire, which inquires about symptoms 

in the past 2 weeks. Data collected from the GAD-7 was analysed for numerical and 

categorical scores. The GAD-7 numerical was scored from 0-21, while the categorical 

scales ranged from: 0= ‘Not Difficult at all’ to 3= ‘Extremely Difficult’. Cut points of the 

scores of 5, 10, and 15 represent mild, moderate and severe levels of anxiety respectively, 

with ≥10 commonly recommended as the cut point for clinically significant symptoms 

(Spitzer et al., 2006, Kroenke et al., 2010). The GAD-7 has been shown to be a valid 

instrument that highly correlates with specific anxiety and with disability measures (Ruiz 

et al., 2011). Its test-retest reliability is good, with an ICC of 0.83, which was tested within 

a week (Spitzer et al., 2006). There is still only minimal evidence on its sensitivity to 

detect change (Kroenke et al., 2010).  

 

PHQ-9 

 

The PHQ-9 is a 9-item depression questionnaire. Similar to the GAD-7, data collected 

from the PHQ-9 was analysed for numerical and categorical scores. The PHQ-9 

numerical was scored from 0-27 and the categorical scales ranged from: 0= ‘Not Difficult 

at all’ to 3= ‘Extremely Difficult’. There is evidence to support its construct validity as a 

scale to identify major depression and sub-threshold depressive disorders in the general 

population (Martin et al., 2006). As with the GAD-7 the cut points of 5, 10 and 15 

represent mild, moderate and severe symptoms respectively, with ≥10 being 

recommended as clinically significant symptoms (Kroenke et al., 2010). The PHQ-9 has 
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been shown to have validity as an outcome measure, detecting changes in depression over 

time (Löwe et al., 2004b). The minimal clinically important change for the 0-27 point 

PHQ-9 scale has been shown as 5 points (estimated as 2 standard errors of measurement) 

(Löwe et al., 2004a). The reliability of the PHQ-9 has been shown to be excellent with a 

correlation of 0.84, within 48 hours (Kroenke et al., 2001). 

 

GSOS 

 

GSOS is a commonly used term referring to scales that measure patient’s perceptions of 

their outcome (Harland et al., 2015). The GSOS enables participants to sum up all the 

different components of their experience including changes in pain, physical and 

emotional function, into one outcome measure of their perception (Dworkin et al., 2005). 

The GSOS used in this study was a six-point Likert-based scale with descriptors that 

ranged from ‘completely better’ to ‘worse’. It has been recommended for use with 

patients with LBP, because of its greater utility, having fewer missing values when 

compared to the VAS GSOS. The GSOS was shown to have significant moderate 

correlations between changes in pain and disability (-0.332 and -0.299) (Harland et al., 

2015). 

 

 

Friends and Family Test 

 

The Friends and Family Test is a single question survey, asking patients to rate their 

satisfaction with the service. It has six possible answers ranging from “extremely likely” 

to “extremely unlikely“; or “don’t know”, with an opportunity for the individual to 

explain their answer (England, 2014). 

 

Self-management question. 

 

For an indication of their readiness to self-manage, patients were asked the question: 

“how confident are you that you can manage a future episode of back pain on your own 

without needing to see your GP?”  The response was given using a 0-10-point continuous 

scale, with 0 representing ‘not confident’ and 10 representing ‘totally confident’ (Lorig 

et al., 1996). 
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4.3.5  Analysis 

 

Statistical analyses were carried out using SPSS, for Windows (2012) and version 26 for 

Mac. The data were manually screened for any data entry errors prior to commencing 

statistical analysis. Screening for data entry errors included checking that dates were 

chronologically correct, for example, that the date of onset was not after the date of 

referral; checking that baseline characteristics and PROMS were within expected ranges, 

for example NRS scores are expected to be from 0 to 10, so any values outside of this 

range were inaccurate and could have affected the calculation for change scores.    

 

Outcome data included the pre and post PROMS following management on the NERBPP. 

Comparison of the outcomes for the duration categories was undertaken using a series of 

covariate-adjusted models. Change scores for the PROMS were calculated by subtracting 

initial scores from discharge scores or the follow-up scores (6-month and/or 12-month 

data). For the short-term data these PROMS included: pain, disability, anxiety, depression 

and general health status. For the medium-to-long term data these included pain, disability 

and general health status. Duration category was the independent variable and the 

following were included as covariates: baseline scores, age, sex and socioeconomic status 

(Vickers and Altman, 2001). An ordinal, covariate-adjusted model was used for 

categorical data that were provided in the short-term data. MCID for mean change scores 

was defined using recommendations by NICE LBP guidelines (2016), as 10% 

improvement for continuous outcomes and 0.03 for EQ-5D.  

 

Continuous data were presented as mean (standard deviation) while categorical data were 

presented as percentage, mean (standard deviation) or median (interquartile range). 

Comparisons between the characteristics of the discharge categories were made using a 

single factor general linear model (GLM) for continuous data (for the short-term data). 

For categorical data the Kruskal-Wallis H test and/or Chi Square test was used (for both 

the short-term and the medium–to-long term data). Statistical significance was set at p< 

0.05. 

 

 

 

 



 58 

Duration categorisation approaches 

 

The primary analysis undertaken categorised patients into four groups based upon their 

calculated duration of pain at baseline: <3 months, ≥3 months to <6 months, ≥6 months 

to <12 months, ≥12 months. This category selection was influenced by the findings in the 

previous chapter and by the only other empirical study to have investigated the role of 

duration of pain at baseline on clinical outcomes (Dunn and Croft, 2006). The scoping 

review highlighted that 3 months was the most commonly cited duration, with the most 

consensus, for the transition to chronic LBP. Therefore, a <3 month category was selected 

as the starting duration. As Dunn and Croft (2006), used seven categories in their study: 

<3 months, 3-6 months, 7-12 months, 1-2 years, 3-5 years, 6-10 years, >10 years, this 

categorisation approach was attempted in the initial analysis. However, due to the overall 

participant numbers from the secondary data from the NERBPP, using seven categories 

reduced the group numbers, weakening the statistical significance of the results. This was 

especially the case for the ≥10 year category, for example, for the NRS mean change 

results, in the short-term, there were only 17 participants, therefore the aforementioned 

approach was deemed to be preferential. 

 

Additional analysis on short-term data 

 

Initial analysis involved grouping participants into one of three categories: those 

discharged at their initial appointment (same-day discharge (SDD)), those discharged 

following an initial appointment and at least one further appointment (standard discharge 

(StD)) and those discharged due to non-attendance (non-attender (NA)). The StD group 

was the only group for whom outcome data was routinely collected at discharge and 

therefore included in the short-term data analysis.  

 

Further analysis was carried out on the data comparing the characteristics of patients that 

completed the outcome data to those that had not (complete and incomplete cases).  

 

Additional analysis on medium-to-long term data 

 

The medium-to-long term analysis explored the PROMS of participants that provided 

outcome data following management on the NERBPP. Follow-up outcome data 

comprised the baseline data and 6-month and/or 12-month follow-up PROMS. Some 
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participants that provided outcome data did not have a discharge code, therefore, may still 

have been on the pathway. However, most participants that provided outcome data had a 

discharge category, which, as previously mentioned, was SDD, StD, or NA. Unlike the 

short-term data, where only those in the StD category provided outcome data, despite 

which discharge category a participant was in, 6 and 12-month follow-up outcome 

measures were sent to all participants managed on the NERBPP. 

 

A sensitivity analysis excluding non-attenders and CPPP participants from the main 

analysis was performed to compare the influence they had on the mean change scores 

between the groups. 

 

 

4.4  Results 

 

4.4.1  Short-term data results 

 

Of the 6102 participants, who had baseline data present, 2268 were excluded from the 

analysis, as they were not yet discharged from the pathway. Of those that were 

discharged, 2071 were in the StD group, 1147 were SDD and 616 were categorised as 

NA. As outcome data was not routinely collected from SDD and NA, they were not 

included in the analysis.  

 

The baseline participant characteristics for the three discharge categories are shown in 

Table 4.1. Although there were statistically significant differences, the main clinically 

relevant differences between the categories were that NA were younger and from lower 

socioeconomic backgrounds. Participants in the SDD category had the lowest levels of 

pain, anxiety and depression, the highest proportion of patients in the low risk grouping 

on the STarT Back, and the highest levels of function and quality-of-life.
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Table 4. 1: Participant characteristics for group discharge categories. 

 

 

 

Within the StD category, those that provided initial and outcome data were labelled as 

complete cases (n=667), while those that did not provide any outcome data were labelled 

as incomplete cases (n=1404). The mean age for the incomplete cases was 52 years, which 

was statistically younger, when compared to the 54.7 years for the complete cases. 

Although the trend for baseline outcome measures for the incomplete cases were 

statistically poorer on all measures, these differences were not clinically relevant (Table 

4.2). 

 

The baseline values for the PROMs for the pain duration groups are shown in Table 4.3. 

There were no statistically significant or clinically relevant differences between groups. 

 

 

 

 

 

 

 

 

 Standard 

n= 2071 

Same-day 

n= 1147 

Non-attender 

n= 616 

p-value 

Age (years) 52.8 (16.2) 52.1 (15.9) 44.5 (14.6) <0.001 

Sex (female) 59.3 % 57.5 % 61.0 % 0.340 

Socioeconomic Status (1-10) 5 (1-8) 5 (1-8) 4 (1-7) <0.001 

STarTBack score (0-9) 6.4 (1.8) 5.9 (2.0) 6.5 (1.9) <0.001 

STarTBack risk (low risk) 7.7 % 13.5 % 7.6 % <0.001 

Symptom duration (months) 42 (78) 39 (80) 43 (73) 0.484 

Pain NRS (0-10)* 6.9 (1.8) 6.5 (2.1) 7.1 (1.7) <0.001 

ODI (0-100%)* 44.6 (17.7 37.9 (19.4) 43.9 (16.4) <0.001 

EQ-5D (1 to -0.594)  0.4 (0.3) 0.5 (0.3) 0.5 (0.3) <0.001 

EQ-5D VAS (0-100%)  52.5 (24.8) 59.6 (22.4) 53.6 (23.0) <0.001 

GAD-7 (0-21)* 8.2 (6.5) 6.7 (6.5) 9.4 (6.4) <0.001 

PHQ-9 (0-27)* 9.6 (7.3) 7.7 (7.2) 10.8 (7.6) <0.001 

GAD-7 categorical * 1.1 (0.9) 

1 (1-2) 

0.9 (0.9) 

1 (0-1) 

1.1 (0.8) 

1 (1-2) 

<0.001 

PHQ-9 categorical * 1.1 (0.9) 

1 (0-2) 

0.9 (0.9) 

1 (0-1) 

1.1 (0.9) 

1 (0-2) 

<0.001 

Data are mean (SD), percentage (%), or median (IQR). Not all participants provided data for each of the variables, 

the total for each variable is provided. STarTback risk= dichotomy of scores:  low risk= score of 0-3, score of >3= 

at risk. (n=3446). NRS= Numerical Rating Scale (n=2173). ODI= Oswestry Disability Index (n=2488). EQ-5D= 

EuroQol five-Dimension Questionnaire (n=2555), VAS= Visual Analogue Scale (n=2496). GAD-7= Generalised 

Anxiety Disorder Screener (n=2197). PHQ-9= Patient Health Questionnaire (n=2208). GAD-7 categorical= data 

from question 8 on the GAD-7 (n=2343); PHQ-9 categorical data from question 10 on PHQ-9 (n=2380). *Higher 

NRS, ODI, GAD-7 and PHQ-9 scores are worse.  Lower EQ-5D and EQ-5D VAS scores are worse. 
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Table 4. 2: Participant characteristics for standard discharge patients who have and 

have not provided outcome data. 

 

 

Table 4.4 shows the mean changes in outcome measures when grouping participants in 

the StD group into one of the four pain duration categories from <3 months to ≥12 

months. For the entire battery of PROMs, including pain intensity, functional disability, 

anxiety, depression and quality-of-life, all four groups improved by clinically relevant 

amounts. There was a trend towards better outcomes for those with a shorter duration of 

pain. 

 

On the GSOS all groups reported improvements in their overall outcome on discharge. 

There was a significant difference between the groups, those with shorter pain durations 

reporting greater improvement. For example, 64.8% of those in the <3 months category 

reported being a lot better/completely better, compared to 44.4% in those groups with 

longer durations of pain. Over 89% of those in the ≥12 months group, and 93% of those 

in the <3 months group, were extremely likely/likely to recommend the service to a friend 

or relative; the differences between the groups were not statistically significant (Table 

4.5). 

 Incomplete cases 

(n=1404) 

Complete case 

(n=667) 

p-value 

Age (years) 52.0 (16.0) 54.7 (16.5) <0.001 

Sex (female) 60.1% 57.7 % 0.300 

Socioeconomic Status 5 (1-8) 5 (1-8) 0.261 

Startback score  6.4 (1.9) 6.3 (1.8) 0.103 

Startback risk (low risk) 8.0% 7.2% 0.528 

Symptom duration (months) 43 (79) 37 (74) 0.073 

Pain NRS (0-10) * 7.0 (1.7) 6.8 (1.8) 0.048 

ODI (0-100%) * 45.7 (17.9) 42.9 (17.2) 0.002 

EQ-5D Value (1 to -0.594)  0.4 (0.3) 0.4 (0.3) 0.017 

EQ-5D VAS (0-100%)  50.6 (21.2) 55.1 (28.8) 0.001 

GAD-7 (0-21) * 8.6 (6.7) 7.4 (6.2) 0.001 

PHQ-9 (0-27) * 10.3 (7.3) 8.7 (7.2) <0.001 

GAD-7 categorical * 1.2 (0.9) 

1 (1-2) 

1.1 (0.8) 

1 (0-2) 

0.029 

PHQ-9 categorical * 1.2 (0.9) 

1 (1-2) 

1.0 (0.8) 

1 (0-1) 

0.002 

Data are mean score (SD), percentage (%), or median (IQR). Not all participants provided data for each of the 

variables, the total for each variable is provided. STarTback risk= dichotomy of scores:  low risk= score of 0-3; score 

of >3= at risk (n=1952). NRS= Numerical Rating Scale (n=1271). ODI= Oswestry Disability Index (n=1493). EQ-

5D= EuroQol five-Dimension Questionnaire, with Value (n=1524), with VAS= Visual Analogue Scale (n=1506). 

GAD-7= Generalised Anxiety Disorder Screener (n=1306). PHQ-9= Patient Health Questionnaire (n=1314). GAD-

7 categorical= data from question 8 on the GAD-7 (n=1399); PHQ-9 categorical data from question 10 on PHQ-9 

(n=1427). * Higher NRS, ODI, GAD-7 and PHQ-9 scores are worse.  Lower EQ-5D and EQ-5D VAS scores are 

worse. 
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Table 4. 3: Baseline values for patient reported outcome measures, categorisation based on duration of pain. 

Variable n < 3 months  ≥3-<6 months ≥6-<12 months ≥12 months p-value 

Pain NRS (0-10) * 407 6.6  6.7  7.2  6.9  0.15 

ODI (0-100%) * 491 43.0  40.0  42.4  42.9  0.42 

EQ5D Value (1 to -0.594)  500 0.44  0.49  0.43  0.45  0.43 

EQ5D VAS (0-100%)  507 59.2  57.5  56.0  53.7  0.42 

GAD7 (0-21) * 401 6.4  6.4  6.5  7.4  0.50 

PHQ9 (0-27) * 409 8.4  7.6  6.9  9.0  0.16 

GAD-7 categorical* 374 1.1 1.0 1.0 1.0 0.55 

PHQ-9 categorical* 534 1.1 0.9 0.8 1.0 0.16 
Data are Mean score. Not all participants provided data for each of the variables, numbers are given for each duration category (n= < 3 months; ≥3-<6 months; ≥6<12 months; ≥12 

months) NRS= Numerical Rating Scale (n=106; 86; 59; 156). ODI= Oswestry Disability Index (n= 125; 104; 75; 187). EQ-5D= EuroQol five-Dimension Questionnaire, Value (n=128; 

108; 77; 187) VAS= Visual Analogue Scale (n= 127; 108; 79; 193). GAD-7= Generalised Anxiety Disorder Screener (n=103; 84; 60; 154). PHQ-9= the Patient Health Questionnaire 

(n=100; 85; 62; 162). GAD-7 categorical= data from question 8 on the GAD-7 (n=86; 85; 52; 151); PHQ-9 categorical data from question 10 on PHQ-9 (n=128; 108; 81; 217). *Higher 

NRS, ODI, GAD-7 and PHQ-9 scores are worse. Lower EQ-5D Value, EQ-5D VAS and self-management scores are worse. 

 

Table 4. 4: Mean change for patient reported outcome measure for standard discharge patients, categorisation based on duration of pain. 

Variable n < 3 months  ≥3-<6 months ≥6-<12 months ≥12 months p-value 

Pain NRS (0-10) * 407 -3.3 (-3.7, -2.8) a -3.1 (-3.6, -2.6) b -2.4 (-3.0, -1.8) c -2.0 (-2.3, -1.6)  0.06 

ODI (0-100%) * 491 -20 (-23, -17) a -18 (-21, -15) b -15 (-19, -12) c -12 (-14, -10) 0.05 

EQ-5D Value (1 to -0.594)  500 0.3 (0.2, 0.3) a 0.2 (0.2, 0.3) b 0.2 (0.2, 0.3) 0.2 (0.1, 0.2) 0.04 

EQ-5D VAS (0-100%)  507 14.3 (10.9, 17.7) 17.7 (14.0, 21.4) b 13.5 (9.2, 17.8) 10.8 (8.0, 13.5) 0.02 

GAD-7 (0-21) * 401 -3.7 (-4.5, -2.9) a -2.9 (-3.8, -2)  -2.6 (-3.7, -1.6) -2.1 (-2.7, -1.4) 0.24 

PHQ-9 (0-27) * 409 -4.4 (-5.3, -3.6) a -3.8 (-4.7, -2.8) -2.9 (-4.0, -1.7) c -2.8 (-3.5, -2.1) 0.24 

GAD-7 categorical* 374 0.5 (0.7)  

0 (0-1) 

0.4 (0.6) 

0 (0-1) 

0.6 (0.8) 

0 (0-1) 

0.7 (0.7) 

1 (0-1) 

<0.01 

PHQ-9 categorical* 534 0.4 (0.6)  

0 (0-1) 

0.3 (0.5) 

0 (0-1) 

0.6 (0.7) 

0 (0-1) 

0.6 (0.8) 

0 (0-1) 

0.01 

Self-management  638 6.4 (6.0-6.8) 6.8 (6.3-7.3) 6.3 (5.8-6.8) 5.9 (5.6-6.2) 0.17 
Data are Mean change (95% Confidence Interval Lower, Upper Bound), Mean (SD) and Median (IQR) by use of covariate adjusted models for: age, sex, socioeconomic status and 

baseline score for the outcome measure. a: statistically significant better outcome at < 3 months than at ≥12 months. b: statistically significant better outcome at ≥3-<6 months than at 

≥12 months. c: statistically significant better outcome at <3 months than at ≥6- <12 months. Not all participants provided data for each of the variables, numbers are given for each 

duration category (n= < 3 months; ≥3-<6 months; ≥6<12 months; ≥12 months) NRS= Numerical Rating Scale (n=106; 86; 59; 156). ODI= Oswestry Disability Index (n= 125; 104; 75; 

187). EQ-5D= EuroQol five-Dimension Questionnaire, Value (n=128; 108; 77; 187) VAS= Visual Analogue Scale (n= 127; 108; 79; 193). GAD-7= Generalised Anxiety Disorder 

Screener (n=103; 84; 60; 154). PHQ-9= the Patient Health Questionnaire (n=100; 85; 62; 162). GAD-7 categorical= data from question 8 on the GAD-7 (n=86; 85; 52; 151); PHQ-9 

categorical data from question 10 on PHQ-9 (n=128; 108; 81; 217). Self-management (n= 168; 125; 93; 252) *Higher NRS, ODI, GAD-7 and PHQ-9 scores are worse. Lower EQ-5D 

Value, EQ-5D VAS and self-management scores are worse. 
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Table 4. 5: Categorical data for GSOS and FFT, categorisation based on duration of pain. 

 < 3 months ≥3-<6 months ≥6-<12 months ≥12 months p-value 

GSOS  n=162 n=116 n=91 n=241 <0.01 

Completely better 10.5% 4.3% 3.3% 5.0%  

A lot better 54.3% 56.0% 42.9% 39.4%  

Moderately better 14.8% 19.0% 22.0% 16.2%  

A little better 9.9% 10.3% 17.6% 14.5%  

Same 8% 7.8% 13.2% 21.6%  

Worse 2.5% 2.6% 1.1% 3.3%  

FFT  n=166 n=122 n=97 n=250 0.22 

Extremely likely 75.3% 71.3% 66.0% 62.0%  

Likely 18.7% 22.1% 24.7% 27.6%  

Neither likely or unlikely 1.2% 4.9% 5.2% 5.2%  

Unlikely 1.2% 0.0% 1.0% 0.8%  

Extremely unlikely 2.4% 0.8% 0.0% 1.2%  

Don’t know  1.2% 0.8% 3.1% 3.2%  
GSOS= Global Subjective Outcome Scale. FFT= Friends and Family Test. 
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4.4.2  Medium-to-long term data results 

 

Of the 21,091 participants on the database, 12,685 participants were discharged and/or 

provided follow-up data. Of those 12,685 participants, 786 provided follow-up data 

(complete cases). Of those 786 participants, 425 were in the StD group, 131 were in the 

SDD group, 176 did not have a discharge code and 54 were in the NA group. The 

participant characteristics and baseline PROMS of participants that provided follow-up 

outcome data (n=786), compared to those that were discharged from the pathway but had 

not provided outcome data (incomplete cases, n=11,899), are shown in Table 4.6. 

Although there were statistically poorer baseline outcome measures for the incomplete 

cases, these differences were small and not clinically relevant.  

 

 

Table 4.6: Participant characteristics for those that provided outcome data at 6-

months, compared to those that have not. 

 
 

 

The baseline values for the PROMS for the pain duration groups are shown in Table 4.7 

and Table 4.8. There were no statistically or clinically significant differences at baseline 

between groups at the 6-month follow-up. The baseline difference in EQ-5D VAS for the 

12-month follow-up data set, while statistically significant was small and not clinically 

relevant. Because any association between our proposed predictor of response (duration 

 Incomplete cases 

(n=11899) 

Complete case 

(n=786) 

p-value 

Age (years) 52.2 (16.4) 52.6 (15.5) 0.712 

Sex (female) 58.7% 62.0% 0.071  

Socioeconomic Status 5 (1-8) 6 (3-8) <0.001 

STarT Back score  6.4 (1.9) 6.0 (1.9) <0.001 

STarT Back risk (low risk) 8.4% 11.0% 0.012 

Symptom duration (months) 42.8 (78.6) 42.1 (82.1) 0.907 

Symptom duration (days) 1300.48 (2390.12) 1281.98 (2495.84) 0.835 

Non-attenders N/A 6.9% N/A 

Pain NRS (0-10) * 6.9 (1.9) 6.6 (1.9) 0.001 

ODI (0-100%) * 42.8 (18.2) 40.8 (16.7) 0.006 

EQ-5D Value (1 to -0.594)  0.44 (0.27) 0.47 (0.24) 0.013 

EQ-5D VAS (0-100%)  53.5 (22.1) 55.3 (20.7) 0.041 
Data are mean score (SD), percentage (%), or median (IQR). Not all participants provided data for each of the 

variables, the total for each variable is provided. Age (12650). Sex (12684) Socioeconomic Status (12573). STarT 

Back score (11081). STarT Back risk= dichotomy of scores:  low risk= score of 0-3, Score of >3= at risk (11081). 

Symptom duration (11581). NRS= Numerical Rating Scale (n=6504). ODI= Oswestry Disability Index (n=6698). 

EQ-5D= EuroQol five-Dimension Questionnaire, with Value (n=6891), with VAS= Visual Analogue Scale 

(n=6591).  

*Higher NRS and ODI scores are worse.  

Lower EQ-5D Value, EQ-5D VAS and self-management scores are worse. 
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of pain) and baseline pain is important in the context of casual inference (Atkinson and 

Batterham, 2015, Tennant et al., 2019), we used an equivalence testing approach to verify 

the lack of association in our data (Lakens, 2017).  The largest mean difference in pain 

ratings (0-10 scale) between pain duration groups <3 months and ≥12 months was found 

to be 0.3 units, equating to a standardised mean difference of 0.15. The 90% confidence 

interval for the difference was -0.16 to 0.76 units. Both the lower and upper limits of this 

interval are below the 10% (1 unit) threshold we set for clinically relevant importance. 

 

Fourteen of the participants that provided 6-month follow-up and 10 of those that 

provided 12-month follow-up data underwent the CPPP component of the pathway. All 

of these were in the ≥12 month’s duration of pain group. To explore the impact of this, 

sensitivity analysis was undertaken with the data for these participants removed, there 

was no material change in the results (Table 4.9). 

 

The mean changes in outcome measures when grouping participants into one of the four 

pain duration categories from <3 months to ≥12 months is shown for the 6-month follow-

up outcome data (n=786) in Table 4.10 and for 12-month outcome data (n=552) in Table 

4.11. 
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Table 4. 7: Baseline values for patient reported outcome measures for 6-month follow-up, categorisation based on duration of pain. 

Variable n < 3 months  ≥3-<6 months ≥6-<12 months ≥12 months p-value 

Pain NRS (0-10) * 332 6.6  6.4  6.5  6.7 0.775 

ODI (0-100%) * 454 41.0  39.5 39.4 41.5 0.772 

EQ5D Value (1 to -0.594)  458 0.47  0.51 0.49  0.46  0.334 

EQ5D VAS (0-100%)  458 56.9  57.6  58.0  52.7  0.131 
Data are Mean score. Not all participants provided data for each of the variables, numbers are given for each duration category (n= < 3 months; ≥3-<6 months; ≥6<12 

months; ≥12 months) NRS= Numerical Rating Scale (n=97; 50; 47; 143). ODI= Oswestry Disability Index (n= 119; 79; 57; 199). EQ-5D= EuroQol five-Dimension 

Questionnaire, Value (n=121; 82; 54; 201) VAS= Visual Analogue Scale (n= 123; 82; 55; 198).  

*Higher NRS and ODI scores are worse.  

Lower EQ-5D Value, EQ-5D VAS and self-management scores are worse. 

 

 

 

 

Table 4. 8: Baseline values for patient reported outcome measures for 12-month follow-up, categorisation based on duration of pain. 

Variable n < 3 months  ≥3-<6 months ≥6-<12 months ≥12 months p-value 

Pain NRS (0-10) * 280 6.5  6.4  6.1  6.8 0.166 

ODI (0-100%) * 291 42.5  39.2 37.4 41.2 0.295 

EQ5D Value (1 to -0.594)  295 0.44  0.51 0.51  0.47  0.314 

EQ5D VAS (0-100%)  293 55.5  60.8  62.4  51.1  0.002 
Data are Mean score. Not all participants provided data for each of the variables, numbers are given for each duration category (n= < 3 months; ≥3-<6 months; ≥6<12 

months; ≥12 months) NRS= Numerical Rating Scale (n=73; 53; 46; 108). ODI= Oswestry Disability Index (n= 75; 52; 49; 115). EQ-5D= EuroQol five-Dimension 

Questionnaire, Value (n=77; 58; 47; 113) VAS= Visual Analogue Scale (n= 76; 57; 49; 111).  

*Higher NRS and ODI scores are worse.  

Lower EQ-5D Value, EQ-5D VAS and self-management scores are worse. 
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At the 6-month follow-up, on average, all four groups improved on all PROMS. For those 

with <3 months duration, improvements were all clinically relevant. For those with longer 

durations, improvements were clinically relevant for pain and EQ-5D-Value but not for 

the ODI or EQ-5D VAS. There was a statistical difference between the groups, on all 

outcomes except EQ-5D VAS, with the general pattern of those with shorter pain 

durations improving the most. The difference between the shortest and longest durations 

were bordering on clinically significant. A similar pattern was demonstrated for the 12-

month follow-up data, though the differences between the shortest and longest duration 

groups were slightly more pronounced; this was most evident for the ODI where the 

shortest duration group improved by a clinically greater amount than the longest duration 

group. Regarding the participants’ perceptions of their ability to self-manage, there was 

little difference between the four groups at either follow-up point. Findings from both 

sensitivity analyses excluding non-attenders and the 14 CPPP participants were not 

materially different to the primary analysis (Table 4.9 and Table 4.12). 

 

There was a significant difference between the groups on the GSOS, those with shorter 

pain durations reporting greater improvements at both the 6-month and 12-month follow-

up points (Table 4.13 & Table 4.14, respectively). For example, at the 6-month follow 

up, 40.3% of those in the <3 months category reported being a lot better/completely 

better, compared to 21.6% of those in the ≥12 months duration group. Regarding 

recommending the service to a friend or relative there was no statistical difference 

between the duration groups at the 6-month and 12-month follow up points.  Over 56% 

of those in the ≥12 months group, and 65% of those in the <3 months group, were 

extremely likely/likely to recommend the service at 6-months (Table 4.13) and 56% and 

58% respectively at 12-months (Table 4.14). 
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Table 4. 9: Mean change for patient reported outcome measure for 6-month outcome measures, excluding CPPP participants, 

categorisation based on duration of pain. 

Variable n < 3 months  ≥3-<6 months ≥6-<12 months ≥12 months p-value 

Pain NRS (0-10) * 324 -2.3 (-2.8, -1.8) a -1.9 (-2.6, -1.2) -1.3 (-2.0, -0.5) c -1.5 (-1.9, -1.1) 0.063 

ODI (0-100%) * 445 -14.0 (-16.9, -11.2) a -6.7 (-10.3, -3.2) d -11.1 (-15.3, -6.9)  -5.3 (-7.5, -3.0) z <0.001 

EQ-5D Value (1 to -0.594)  448 0.19 (0.15,0.23) a 0.14 (0.10, 0.19) b 0.12 (0.06, 0.18) 0.09 (0.06, 0.12) 0.003 

EQ-5D VAS (0-100%)  449 11.1 (7.5, 14.8) a 9.1 (4.6, 13.5) 7.2 (1.7, 12.7) 7.5 (4.6, 10.4) 0.439 

Self-management   408 5.5 (5.0, 6.1)  5.2 (4.5, 6.0) c 4.3 (3.5, 5.0) x 5.5 (5.1, 5.9) z 0.039 
Data are Mean change (95% Confidence Interval Lower, Upper Bound), Mean (SD) and Median (IQR) by use of covariate adjusted models for: age, sex, socioeconomic status and baseline 

score for the outcome measure. a: statistically significant better outcome at < 3 months than at ≥12 months. b: statistically significant better outcome at ≥3-<6 months than at ≥12 months. c: 

statistically significant better outcome at <3 months than at ≥6- <12 months. d: statistically significant better outcome at <3 months than at ≥3- <6 months. x: statistically significant better 

outcome at ≥3-<6 months than at ≥6- <12 months. z: statistically significant better outcome at ≥6- <12 months than at ≥12 months. Not all participants provided data for each of the variables, 

numbers are given for each duration category (n= < 3 months; ≥3-<6 months; ≥6<12 months; ≥12 months) NRS= Numerical Rating Scale (n=96; 50; 41; 137). ODI= Oswestry Disability 

Index (n= 118; 79; 56; 192). EQ-5D= EuroQol five-Dimension Questionnaire, Value (n=120; 82; 53; 193) VAS= Visual Analogue Scale (n= 122; 82; 54; 191). Self-management (n= 112; 62; 

57; 177).  

*Higher NRS and ODI scores are worse.  

Lower EQ-5D Value, EQ-5D VAS and self-management scores are worse. 

All participants that provided 12-month follow-up data had provided 6-month follow up data, therefore the sensitivity analysis is only shown for the 6-month outcome measures. 
 

 

Table 4. 10: Mean change for patient reported outcome measure for 6-month follow-up, categorisation based on duration of pain. 

Variable n < 3 months  ≥3-<6 months ≥6-<12 months ≥12 months p-value 

Pain NRS (0-10) * 332 -2.3 (-2.8, -1.7) a -1.8 (-2.5, -1.1) -1.2 (-2.0, -0.5) c -1.4 (-1.9, -1.0) 0.048 

ODI (0-100%) * 454 -14.1 (-17.0, -11.3) a  -6.8 (-10.4, -3.3) d -11.1 (-15.2, -6.9)  -5.0 (-7.2, -2.8) z <0.001 

EQ-5D Value (1 to -0.594)  458 0.19 (0.15, 0.23) a 0.15 (0.10, 0.19) b 0.12 (0.06, 0.18) 0.08 (0.05, 0.11) 0.001 

EQ-5D VAS (0-100%)  453 11.2 (7.6, 14.9) a 9.2 (4.7, 13.6) 7.3 (1.8, 12.7) 7.2 (4.3, 10.0) 0.346 

Self-management   417 5.6 (5.0, 6.1)  5.2 (4.5, 6.0) 4.2 (3.4, 4.9) c 5.5 (5.0, 5.9) z 0.021 
Data are Mean change (95% Confidence Interval Lower, Upper Bound), Mean (SD) and Median (IQR) by use of covariate adjusted models for: age, sex, socioeconomic status and baseline 

score for the outcome measure. a: statistically significant better outcome at < 3 months than at ≥12 months. b: statistically significant better outcome at ≥3-<6 months than at ≥12 months. c: 

statistically significant better outcome at <3 months than at ≥6- <12 months. d: statistically significant better outcome at <3 months than at ≥3- <6 months. z: statistically significant better 

outcome at ≥6- <12 months than at ≥12 months. Not all participants provided data for each of the variables, numbers are given for each duration category (n= < 3 months; ≥3-<6 months; 

≥6<12 months; ≥12 months) NRS= Numerical Rating Scale (n=97; 50; 42; 143). ODI= Oswestry Disability Index (n= 119; 79; 57; 199). EQ-5D= EuroQol five-Dimension Questionnaire, 

Value (n=121; 82; 54; 201) VAS= Visual Analogue Scale (n= 123; 82; 55; 198). Self-management (n= 113; 62; 58; 182)  

*Higher NRS and ODI scores are worse.  

Lower EQ-5D Value, EQ-5D VAS and self-management scores are worse. 
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Table 4. 11: Mean change for patient reported outcome measure for 12-month follow-up, categorisation based on duration of pain. 

Variable n < 3 months  ≥3-<6 months ≥6-<12 months ≥12 months p-value 

Pain NRS (0-10) * 280 -2.3 (-2.8, -1.7) -2.0 (-2.7, -1.4) -1.8 (-2.5, -1.0) -1.6 (-2.1, -1.1) 0.388 

ODI (0-100%) * 291 -15.5 (-19.5, -11.6) a -10.7 (-15.4, -6.0) b -10.2, (-15.1, -5.3) c -3.5 (-6.7, -0.3) z <0.001 

EQ-5D Value (1 to -0.594)  295 0.20 (0.15, 0.25) a 0.14 (0.08, 0.19) b 0.15 (0.09, 0.22)  0.07 (0.03, 0.12) z 0.002 

EQ-5D VAS (0-100%)  293 13.2 (8.5, 17.9) a 7.9 (2.4, 13.4) 8.0 (2.1, 13.9) 5.3 (1.4, 9.3) 0.094 

Self-management  338 6.0 (5.4, 6.6) a  4.9 (4.2, 5.6) d 4.9 (4.1, 5.6) c 5.2 (4.7, 5.7) 0.053 
Data are Mean change (95% Confidence Interval Lower, Upper Bound), Mean (SD) and Median (IQR) by use of covariate adjusted models for: age, sex, socioeconomic status and baseline 

score for the outcome measure. a: statistically significant better outcome at < 3 months than at ≥12 months. b: statistically significant better outcome at ≥3-<6 months than at ≥12 months. c: 

statistically significant better outcome at <3 months than at ≥6- <12 months. d: statistically significant better outcome at <3 months than at ≥3- <6 months. z: statistically significant better 

outcome at ≥6- <12 months than at ≥12 months.  Not all participants provided data for each of the variables, numbers are given for each duration category (n= < 3 months; ≥3-<6 months; ≥6<12 

months; ≥12 months) NRS= Numerical Rating Scale (n=73; 53; 46; 108). ODI= Oswestry Disability Index (n= 75; 52; 49; 115). EQ-5D= EuroQol five-Dimension Questionnaire, Value (n=77; 

58; 47; 113) VAS= Visual Analogue Scale (n= 76; 57; 49; 111). Self-management (n= 89; 62; 56; 133)  

*Higher NRS and ODI scores are worse.  

Lower EQ-5D Value, EQ-5D VAS and self-management scores are worse. 

 

 

Table 4. 12: Mean change for patient reported outcome measure for 6-month outcome measures, excluding non-attenders, 

categorisation based on duration of pain. 

Variable n < 3 months  ≥3-<6 months ≥6-<12 months ≥12 months p-value 

Pain NRS (0-10) * 315 -2.3 (-2.8, -1.8) a -1.8 (-2.6, -1.1) -1.3 (-2.0, -0.5) c -1.4 (-1.8, -0.9) 0.036 

ODI (0-100%) * 423 -14.6 (-17.6, -11.7) a -7.3 (-11.0, -3.6) d -10.7 (-15.0, -6.5)  -4.6 (-7.0, -2.3) z <0.001 

EQ-5D Value (1 to -0.594)  428 0.19 (0.15, 0.23) a 0.15 (0.10, 0.19) b 0.13 (0.07, 0.19) 0.08 (0.05, 0.11) 0.001 

EQ-5D VAS (0-100%)  428 11.2 (7.5, 15.0) a 9.8 (5.1, 14.5) 7.0 (1.3, 12.7) 6.7 (3.6 9.7) 0.264 

Self-management   387 5.6 (5.1, 6.2)  5.3 (4.5, 6.1) c 4.1 (3.3, 4.9) x 5.4 (5.0, 5.9) z 0.014 
Data are Mean change (95% Confidence Interval Lower, Upper Bound), Mean (SD) and Median (IQR) by use of covariate adjusted models for: age, sex, socioeconomic status and baseline 

score for the outcome measure. a: statistically significant better outcome at < 3 months than at ≥12 months. b: statistically significant better outcome at ≥3-<6 months than at ≥12 months. c: 

statistically significant better outcome at <3 months than at ≥6- <12 months. d: statistically significant better outcome at <3 months than at ≥3- <6 months. x: statistically significant better 

outcome at ≥3-<6 months than at ≥6- <12 months. z: statistically significant better outcome at ≥6- <12 months than at ≥12 months. Not all participants provided data for each of the variables, 

numbers are given for each duration category (n= < 3 months; ≥3-<6 months; ≥6<12 months; ≥12 months) NRS= Numerical Rating Scale (n=94; 43; 40; 134). ODI= Oswestry Disability 

Index (n= 113; 71; 54; 185). EQ-5D= EuroQol five-Dimension Questionnaire, Value (n=116; 74; 51; 187) VAS= Visual Analogue Scale (n= 117; 75; 52; 184). Self-management (n= 109; 54; 

55; 169).  

*Higher NRS and ODI scores are worse.  

Lower EQ-5D Value, EQ-5D VAS and self-management scores are worse. 

All participants that provided 12-month follow-up data had provided 6-month follow up data, therefore the sensitivity analysis is only shown for the 6-month outcome measures. 
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Table 4. 13: Categorical data for GSOS and FFT for 6-month follow-up, categorisation based on duration of pain. 

Variable < 3 months ≥3-<6 months ≥6-<12 months ≥12 months p-value 

GSOS  n=164 n=95 n=82 n=259 <0.01 

Completely better 11% 4.2% 6.2% 1.5%  

A lot better 29.3% 25.3% 21% 20.1%  

Moderately better 11.6% 17.9% 4.9% 5.8%  

A little better 18.3% 16.8% 14.8% 19.3%  

Same 23.2% 27.4% 42 % 36.7%  

Worse 6.7% 8.4% 11.1% 16.6%  

FFT  n=90 n=62 n=56 n=132 0.124 

Extremely likely 32.7% 27.4% 30.5% 29.5%  

Likely 32.7% 37.9% 26.8% 26.9%  

Neither likely or unlikely 17.6% 13.7% 22.0% 22.0%  

Unlikely 16.1% 12.6% 9.8% 8.0%  

Extremely unlikely 3.0% 5.3% 4.9% 9.5%  

Don’t know  7.9% 3.2% 6.1% 4.2%  
GSOS= Global Subjective Outcome Scale. FFT= Friends and Family Test. 

 

 

Table 4. 14: Categorical data for GSOS and FFT for 12-month follow-up, categorisation based on duration of pain. 

Variable < 3 months ≥3-<6 months ≥6-<12 months ≥12 months p-value 

GSOS  n=90 n=62 n=56 n=132 0.034 

Completely better 12.2% 6.5% 3.6% 3.8%  

A lot better 35.6% 29.0% 23.2% 18.2%  

Moderately better 7.8% 16.1% 14.3% 9.8%  

A little better 13.3% 14.5% 12.5% 12.1%  

Same 23.3% 24.2% 35.7 % 40.2%  

Worse 7.8% 9.7% 10.7% 15.9%  

FFT  n=90 n=62 n=56 n=132 0.381 

Extremely likely 37.8% 22.6% 26.8% 22.7%  

Likely 21.1% 40.3% 28.6% 33.3%  

Neither likely or unlikely 17.8% 16.1% 19.6% 17.4%  

Unlikely 10.0% 9.7% 14.3% 11.4%  

Extremely unlikely 11.1% 11.3% 8.9% 9.8%  

Don’t know  2.2% 0.0% 1.8% 5.3%  
GSOS= Global Subjective Outcome Scale. FFT= Friends and Family Test. 
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4.5  Discussion 

 

Results of the short-term data analysis show that regardless of the duration of pain, all 

LBP patients enrolled on the NERBPP improved by a clinically relevant amount, for a 

suite of clinical outcomes, according to the MCID recommended by NICE (2016). 

Patients with a shorter duration of pain showed a trend towards statistically better 

outcomes, although the magnitude of the differences between the groups were, in most 

instances, below the MCID. The importance of clinically significant results, rather than 

interpreting a p-value in isolation has been highlighted (Stapleton et al., 2009). 

 

The medium-to-long term analysis illustrates that LBP patients enrolled on the NERBPP 

improved at the 6-month and 12-month follow-ups, on all outcomes. Patients with <3 

months baseline duration demonstrated improvements that were above the MCID 

recommended by NICE (2016) on all PROMS, at both follow-ups. The improvements in 

outcomes from this group were larger than those in the ≥12 month’s duration group 

(p<0.05), and in some instances these group differences in change surpassed our threshold 

for clinical relevance. Although those with ≥12 month’s duration showed clinically 

relevant improvements in pain and quality-of-life scores, functional improvements were 

not above the MCID at either time-point. The patients’ GSOS scores reflected their 

clinical outcomes, with a greater proportion of those with <3 months duration reporting 

significantly better perception of improvements at both follow-ups. At the 12-month 

follow-up, regardless of baseline pain duration, all patients reported feeling some 

readiness to self-manage their symptoms; an important goal of the pathway. Patients 

reported similar levels of satisfaction with the service, regardless of baseline pain 

duration. 

 

A key research priority in LBP is the translation of high-quality research findings into 

clinical practice (Costa et al., 2013). The NERBPP fulfils this research priority, as it is 

the implementation of evidence-based, NICE LBP guidelines (2009) (Savigny, 2009) 

directly into clinical practice. A major change in the revised NICE LBP guidelines (2016) 

compared to the 2009 guidelines is the emphasis on duration of symptoms. The 2009 

guidelines focused on those with LBP of more than six weeks and less than one-year 

duration, while the 2016 guidelines no longer differentiate the management of LBP 

patients based on pain duration, endorsing instead a risk stratification approach to classify 

patients. Although the NERBPP was initially intended to target patients with acute pain, 
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the majority of patients referred onto the pathway did not meet the set duration criteria 

provided to GP’s. The reasons for this are unclear, though it may stem from the 

perseverance of pre-existing local practice, which traditionally referred all patients with 

LBP irrespective of duration of symptoms and the ubiquitous challenge of defining a 

patient’s duration of symptoms in the traditional dichotomy of acute and chronic 

(Cedraschi et al., 1999). Regardless of the reason, this referral pattern points towards the 

practical challenge that is operationalising a pathway specifically for acute or chronic 

pain patients, supporting the change in guidelines from a practical perspective.  

 

While the initial findings demonstrated that all LBP patients, improved by clinically 

relevant amounts on all the outcomes in the short-term, duration of pain at baseline was 

beginning to emerge as an important factor at this stage. This could be seen as patients 

with a shorter duration of pain at baseline showed a trend towards statistically better 

outcomes and from the fact that for some pain duration categories, the difference between 

groups, for some outcomes, was greater than the MCID, with 95% CI for the mean change 

not overlapping. For example, pain reduction in the <3 month group was -3.3 (-3.7, -2.8) 

compared to -2.0 (-2.3, -1.6) in the ≥12 month group. Using the NICE MCID of 1 on the 

0-10 pain NRS, it indicates that those with more chronic pain improve by a clinically 

lower amount. This could suggest that there is added value in getting patients onto the 

pathway in the early stages of back pain.  

 

The medium-to-longer-term findings presented demonstrate that duration of pain at 

baseline is of clinical importance. Those with ≥12 month’s duration may need additional 

support to achieve clinically relevant functional improvements. These findings question 

the decision by NICE to move away from duration to differentiate the management of 

patients.  

 

The findings from this work are consistent with previous research. An empirical study 

demonstrating similar associations, found that LBP patients with ≥3 years of duration of 

pain at baseline were associated with worse clinical outcomes, regardless of baseline 

severity and psychological status (Dunn and Croft, 2006). Additionally, a recent study 

examining the correlation between beliefs of staying active and function found that LBP 

patients with shorter pain durations were, statistically, significantly associated with 

clinically relevant functional outcomes (Riis et al., 2020). The findings are supported by 

a systematic review, on the clinical course of LBP, that reviewed and meta-analysed 33 
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prospective cohort studies (11,166 participants with acute or persistent LBP). The review 

reported that the majority of LBP episodes improve considerably within the first six 

weeks, and results were similar in both the acute and persistent cases. For acute LBP 

patients, the typical clinical course was initially favourable, with a marked reduction in 

mean pain and disability in the first six weeks. From six weeks to a year, patients 

experienced small improvements in both pain and disability. After six weeks, 

improvements in pain and disability were small, lasting up to one year. For patients with 

persistent LBP, they also demonstrated significant improvements in pain and disability in 

the first six weeks. However, between six weeks and a year, further improvements were 

small and these patients could expect to have moderate levels of pain and disability at 12 

months (Costa et al., 2012). Another systematic reviews with comparable findings, while 

only focusing on the course of acute LBP (defined as less than 3 weeks), found that pain 

and disability improved rapidly within the first month; however, over time improvements 

reduced and outcomes remained relatively constant (Pengel et al., 2003). The findings 

from the work carried out in these investigations and from those in the systematic reviews, 

all indicate that while outcomes appear more favourable in the short-term for both patients 

with acute and chronic symptoms, better outcomes are expected for those with shorter 

durations of pain at baseline, particularly over time. 

 

4.5.1  Strengths 

 

The main strength of this work is that the secondary data used in the analysis was 

collected as part of everyday clinical practice following management on the NERBPP, a 

pathway compliant with national guidelines. This increases generalizability of the 

findings in the real world to clinical practice in the UK, where the NICE guidelines are 

being implemented nationally through the National Back Pain Pathway of which the 

NERBPP was a forerunner. Another strength is that the PROMS included were valid, 

reliable and incorporated those recently recommended as a core outcome set, to ensure 

standardization of results (Chiarotto et al., 2015). The MCIDs adopted for the PROMS in 

this work were those recommended by the NICE LBP guidelines (2016). While there is 

debate in the literature as to what the best MCID should be, the NICE Guideline 

Development Group (GDG) reported that, where there were no published values in the 

literature, the MCIDs were determined through consensus agreement (NICE, 2016).  
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For the short-term data, outcome measure data was only routinely collected from 

participants in the StD category. Although there were statistically significant differences 

between the baseline participant characteristics for the three discharge categories, the 

main clinically relevant differences were in keeping with clinical expectations of these 

groups. Baseline values were also added to the statistical model as a covariate, so group 

differences were adjusted for this factor. Those in the NA discharge category were 

younger and from lower socioeconomic backgrounds, common characteristics of those 

less likely to attend appointments (George and Rubin, 2003). Participants in the SDD 

category were found to have a better clinical profile, including lower levels of pain, 

anxiety and depression, and the highest proportion of patients in the low-risk grouping on 

the STarT Back. This correlates with the aims of the NERBPP, using the STarT Back 

tool, to stratify the management of patients and prevent over-treatment of low-risk 

patients (Hill et al., 2011). Within the StD category, those that did not provide outcome 

data, i.e. the incomplete cases, had statistically poorer baseline measures, however, these 

differences were small and of questionable clinical relevance. 

 

For the medium-to-long term data, although a small amount of follow-up outcome data 

was obtained from patients that had been discharged due to non-attendance, and those 

that had received additional management through CPPP, a sensitivity analysis showed 

that removing non-attenders and CPPP participants from the analysis made no material 

difference (Table 4.6 and 4.9). 

 

4.5.2  Limitations  

 

A limitation of this work was the data collection process regarding the onset of LBP 

symptoms. Duration of symptoms was calculated by subtracting the date of onset 

(obtained from the patient’s notes) from the date of referral. As no standardised question 

was used to obtain this information, there was no clarification as to whether this “date of 

onset” referred to the patient’s first onset of LBP or whether it referred specifically to 

their current episode. Patients may have answered this question differently with more 

precise questioning. Dunn et al. (2006) highlight the importance of the wording of 

questions, as this could lead to misclassification of patients. Standardised definitions of 

episode of pain have been proposed to ensure that the question accurately represents what 

is being asked (De Vet et al., 2002, Dunn and Croft, 2006); such definitions could be used 

in the future for more consistency. 
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A potential for bias in the medium-to-long term findings is the high non-response rate to 

outcome measures at both the 6-month and 12-month follow-ups. The literature on 

improving postal response rates recommends repeat mailing, telephone reminders and 

shorter questionnaires (Nakash et al., 2006, Edwards et al., 2009, Glidewell et al., 2012). 

As this data was collected as part of routine care such strategies were not used. To 

investigate the potential bias of the high non-response rate, the participants’ baseline 

characteristics were compared to those that had completed follow-up outcome data 

(n=786), to those that had not (n=11899) and there was little difference between them 

(Table 4.6).  

 

In studies that lack a comparator group, any associations between baseline status and 

change in status should be considered carefully (Atkinson and Batterham, 2015). In this 

work, the primary predictor of interest was duration of pain at baseline and not the rating 

of pain itself at baseline used in the calculation of change. It has been shown that an 

association between the proposed baseline predictor of response and the baseline value 

used in the calculation of change can bias inferences (Tennant et al., 2019). In this work 

no association between the duration, and degree of pain at baseline was found (Table 4.7 

and 4.8), and both baseline duration and status were entered into the statistical model in 

an attempt to quantify independently adjusted influences. Nevertheless, this work was not 

a randomised controlled trial and so robust inferences about causality cannot be made. 

 

Another limitation of this work is that while this chapter has focussed on the association 

between duration of pain at baseline on PROMS, it provides little insight into how 

duration of pain at baseline impacts upon usage of the health system. 

 

Future research should explore if there are differences in other outcomes based upon 

baseline pain duration, such as return-to-work or surgery rates. It should also examine the 

impact on duration of pain at baseline upon health-care usage. Qualitative research, 

involving both patients and clinicians, could be undertaken to investigate what additional 

support those with longer-term pain would value. 

 

4.6  Conclusion 
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This work found that patients of differing LBP duration improved by a clinically relevant 

amount on the NERBPP in the short-term. While patients with a shorter duration of pain 

showed a trend towards better outcomes, the magnitude of the differences between the 

groups, in most instances, was below the MCID. In the medium-to-long term this work 

found that patients with shorter durations of pain have superior outcomes following 

management on the NERBPP, compared to those with longer baseline pain 

duration. Baseline pain duration could appear to be of clinical importance and those with 

≥12 months duration of pain may need additional support during their management to 

achieve clinically relevant functional improvements. These findings could raise questions 

about the decision by NICE (2016) to move away from pain duration to differentiate 

management of LBP patients. 

 

This chapter has explored the association between duration of pain at baseline on clinical 

outcomes of patients with LBP managed on NERBPP. The findings from this chapter 

suggest that duration of pain at baseline could still be of clinical importance when 

considering clinical outcomes. However, there is scope for further exploration of the 

importance of duration of pain at baseline on other factors such as health-care utilisation, 

prior to being able to make any clear challenges to the decision by NICE (2016) to move 

away from pain duration to differentiate management of LBP patients. One way of 

exploring health-care utilisation is through investigating re-referrals of patients 

previously managed in a health system, who were discharged and then return for further 

management within that system. As highlighted in the literature review, there is limited 

research on re-referrals, and none of the existing research on re-referrals examines the 

impact of duration of pain at baseline on re-referrals. Therefore, to build upon the research 

described in this chapter, the research in the following chapter examines the impact of 

duration of pain at baseline on re-referrals. The following research investigates if there is 

a quantifiable association between duration of pain at baseline and re-referrals of patients 

onto the NERBPP. 
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Chapter 5: Investigating the association of duration of pain at baseline on re-referral 

of patients 

 

5.1  Chapter overview 

 

This chapter investigates the association between the duration of pain at baseline and the 

likelihood of re-referral of patients with low back pain (LBP) onto the North East of 

England Regional Back Pain and Radicular Pain Pathway (NERBPP).  

 

5.2  Introduction 

 

In the previous chapter it was demonstrated that duration of pain could appear to be of 

clinical importance when considering clinical outcomes. This was established as patients 

with shorter duration of pain at baseline demonstrated better clinical outcomes in the 

short-term and medium-to-long term, following management on the NERBPP. While the 

work in the previous chapter provides useful insight on the impact of pain duration at 

baseline on clinical outcomes, it poses the question of whether pain duration at baseline 

has the potential to influence other factors such as health-care utilisation. As highlighted 

in the literature review, there is a lack of research on health-care utilisation, particularly 

concerning LBP patients previously managed in a health-care service and then returning 

for further management.  This chapter therefore aims to explore the impact of duration of 

pain at baseline on health-care utilisation, focusing on whether duration of pain at baseline 

has value in predicting the likelihood of re-referral onto the NERBPP.  

 

Recurrence of LBP is common (Axén and Leboeuf-Yde, 2013, Chen et al., 2018, Dunn 

et al., 2006b). Studies have found 24% to 69% recurrence of LBP within one year after 

recovery of a previous episode (da Silva et al., 2017, da Silva et al., 2019, Machado et al., 

2017, Stanton et al., 2008). In the prospective inception cohort study of 250 patients, da 

Silva et al. (2019) reported that 69% (95% CI 62%, 74%) of patients with LBP developed 

recurrence within 12 months after recovery of a previous episode. They found that 40% 

(95% CI 33%, 46%) of participants had a recurrence of activity-limiting LBP, and 41% 

(95% CI 34%, 46%) had a recurrence of LBP for which health-care was sought. While 

data on recurrence of LBP tells us whether the individual had a subsequent episode of 
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pain, it gives little or no insight into subsequent health-care utilisation, which is important 

when planning services.  

 

There are two common terms used in research relating to health-care utilisation, these are 

frequent attenders (FAs) and re-referrals. FAs are described as the small proportion of 

patients visiting their general practitioners (GPs) often, making up a high percentage of 

the overall visits (Kivelä et al., 2018), using a disproportionate amount of the GPs time 

(Smits et al., 2009). Studies on the characteristics of FAs report that the majority of these 

patients have mental health problems such as anxiety, depression and panic disorder and/ 

or social difficulties (Smits et al., 2014, Gill and Sharpe, 1999). A recent study highlights 

that more research on FAs is required to develop and assess interventions for this patient 

population (Kivelä et al., 2018). Re-referrals relates to patients that have been managed 

in a health-care system, discharged and then return for further management. It is 

surprising that given the recurring nature of LBP, there is a marked lack of published 

research on re-referrals to health services (Topley et al., 2017, Chang et al., 2018, Topley 

et al., 2021).  

 

Only two studies have directly investigated re-referrals into health services. Both of these 

studies explored rates of re-referral for a number of health conditions, including LBP 

(Topley et al., 2017, Chang et al., 2018). Topley et al. (2017) carried out a mixed-methods 

study and investigated re-referrals from a musculoskeletal outpatient department, in a 

Northern Irish Trust. They found that of the 342 patients they investigated, the most 

common reason for re-referral was LBP (25%); this was over a three-year period. This 

study did not report the overall total rate of re-referral that these LBP patients represented.  

The study by Chang et al. (2018) was a retrospective audit of 462 patients who were 

managed and discharged from an advanced practice physiotherapy-led service. Of 57 new 

referrals, 24 (42%) of these were identified as being for a condition that was previously 

managed, within 12-months of discharge. Of these, 50% (11 patients) were from 

lumbosacral spine conditions. However, this represented only 6.3% of the original 

patients discharged with lumbosacral spine conditions. Re-referral reasons in this study 

included deterioration, or unsatisfactory further improvement of their condition 

prompting return to the services. While both of these studies provide useful insight into 

re-referral rates in participants with LBP, as they lack clinical data on patient outcomes, 

there is scope to further explore re-referrals, including how factors such as duration of 

pain at baseline may influence health-care utilisation. Further research on LBP re-referral 
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could facilitate improvement of planning for health-care services and the management of 

patients with LBP. 

 

None of the existing research on re-referrals has investigated whether there was an 

association between duration of pain at baseline and the likelihood of re-referral. This is 

an important gap in the literature because of the recent change in National Institute for 

Health and Care Excellence (NICE) LBP guidelines (2016) that no longer recommend 

the use of duration-based classification to guide the management of patients with LBP. 

As aforementioned, the previous chapter of this thesis highlighted that duration of pain at 

baseline influences clinical outcomes and could therefore influence healthcare usage; 

thus, as stated in the previous chapter there is a need for further research into the potential 

impact of duration of pain at baseline on health-care utilisation. It may be suggested that 

if duration of pain at baseline has an association with re-referral, then a more targeted 

approach to patients of different pain duration could be identified and used, which could 

lead to improved management, decreased re-referral and cost efficiencies for the health 

service. Therefore, this study aimed to address a notable gap in the research to investigate 

the association between the duration of pain at baseline and the likelihood of re-referral 

of patients with LBP into the NICE guidelines compliant, evidence-based NERBPP. 

 

5.3  Methods 

 

5.3.1  Ethical approval 

 

As with the previous chapter, this study utilised secondary data from a large-scale 

evaluation of the implementation of the NERBPP. Ethical approval for the evaluation was 

granted by Teesside University Research Ethics and Governance Committee, to which 

the author of this PhD was added (Reference number R179/15). Further, appropriate 

approval was obtained from the South Tees Hospitals NHS Foundation Trust, where the 

secondary data was acquired.  

 

5.3.2  Study design 

 

This work was a retrospective, longitudinal, observational study, utilising secondary data 

obtained from the South Tees Hospitals NHS Foundation Trust, one of the first adopter 
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sites of the NERBPP. In all, 12,509 adults with LBP were identified as having been 

discharged from the pathway, between May 2015 and December 2019. 

 

The NERBPP was originally intended for acute LBP patients; nonetheless, patients of 

varying pain duration were referred onto the pathway. Patients were screened by their 

General Practitioner (GP) or other first contact health care professional, using the STarT 

Back stratification tool (Hill et al., 2008). Patients with low-risk of poor outcome on the 

STarT Back tool were given advice on how to self-manage their symptoms and 

discharged. Patients with medium to high-risk of poor outcome were referred to a triage 

and treat practitioner (T&TP). The T&TP assessed all participants and referred them for 

the appropriate intervention; this included investigations and/or core therapies 

(physiotherapy incorporating education, exercise and/or manual therapy). For a small 

percentage of patients, who upon clinical assessment were adjudged to have a relatively 

higher risk of a poor outcome, a 100-hour residential, combined physical and 

psychological therapies program (CPPP) was offered. Participants included for analysis 

in this study may have received a combination of these management approaches. 

 

5.3.3  Data collection 

 

At the initial triage and treat appointment, baseline data was collected on socio-

demographic variables including age, sex, socioeconomic status, and a series of 

standardized, valid and reliable patient reported outcome measures (PROMS). Other 

information obtained from the T&TP notes and uploaded to the electronic patient records 

system was the date of onset of the patient’s symptoms and the date of GP referral onto 

the pathway. Baseline pain duration was calculated by subtracting the date of onset of 

symptoms, from date of referral onto the pathway.  

 

On discharge, patients were asked to complete all PROMS. The 11-point numerical rating 

scale (NRS) was used to measure pain (Strong et al., 1991). Disability was assessed using 

the Oswestry Disability Index (ODI) (Fairbank et al., 1980). The EuroQol five-

dimension, five-level (EQ-5D-5L) questionnaire was used to measure quality-of-life 

(Herdman et al., 2011), the Generalised Anxiety Disorder Screener (GAD-7) was used to 

assess anxiety (Spitzer et al., 2006) and depression was assessed using the Patient Health 

Questionnaire (PHQ-9) (Kroenke and Spitzer, 2002). 
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The psychometric properties of these outcome measures have been detailed in the 

previous chapter. 

 

5.3.4  Analysis 

 

To quantify any association between duration of pain at baseline and the likelihood of re-

referral onto the pathway, we selected two statistical modelling approaches, which are 

related, but result in outcome statistics with two different perspectives on the same 

information. The odds ratio provides a measure of the strength of the association between 

a predictive risk factor and a clinical outcome. The risk difference represents the number 

of cases, e.g. of patients being re-referred, that could potentially be prevented by 

eliminating the risk factor (Blizzard and Hosmer, 2006). The statistical models were: 

 

(i) Binary logistic regression models in order to quantify univariable- and 

multivariable-adjusted odds ratios and their respective 95% confidence 

intervals (Peng et al., 2002, Sperandei, 2014).  

(ii) Univariable- and multivariable-adjusted generalized linear models with a 

binomial link function in order to quantify risk differences and their respective 

95% confidence intervals (Wacholder, 1986). 

 

Due to the criticisms of stepwise approaches for predictor selection, predictors were 

selected based on knowledge of their likely influence on the outcome and deselected on 

the basis of their potential for introducing substantial multicolinearity into the models 

(Flom and Cassell, 2007). Three levels of covariate adjustment were undertaken for the 

statistical modelling: 

 

Model I: Univariable model with pain duration as a single independent variable 

(or predictor). 

 

Model II: A multivariable model with pain duration, age, gender and 

socioeconomic status as independent variables. 

 

Model III: A “fully-adjusted” multivariable model, with pain duration, age, 

gender, socioeconomic status, pain intensity (NRS), disability (ODI), quality-of-
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life (EQ-5D value), anxiety (GAD7- numerical score), depression (PHQ-9 

numerical score) and the STarT Back scores as independent variables. 

 

These predictors were included based on their hypothesised clinical influence on the 

outcome variables, as the importance of considering clinically meaningful predictor 

variables has been highlighted (Ranganathan et al., 2017). To reduce the potential for 

multicollinearity and improve the models precision, only one part of any individual 

baseline covariate was included in the models; specifically, the EQ-5D VAS scores and 

the categorical scores for GAD-7 and PHQ-9 were excluded but the total scores were 

included (Ranganathan et al., 2017). As for the duration of pain predictor itself (see 

below), the variables of age and disability were standardised prior to analysis by dividing 

each value by twice its respective SD (Gelman, 2008). 

 

Logistic regression modelling was undertaken, with a binary outcome of one pathway 

episode or multiple pathway episodes. According to recently-communicated concerns 

about dichotomisation of continuous-level predictors, the duration of pain predictor was 

expressed as the number of days (Senn, 2005). These data were found to benefit from 

logarithmic transformation for greater parity to a Gaussian distribution. This latter 

approach results in model coefficients, which are then directly comparable for 

untransformed binary predictors e.g. sex. Thereby, the magnitudes of all the model 

coefficients can be directly compared (Gelman, 2008, Bland and Altman, 1996).  

 

In two sensitivity analyses, all three models were also run with duration categorised as (i) 

a dichotomous duration (with 3 months as the acute and chronic divide); as informed by 

the scoping review chapter of this thesis (ii) and the four duration categories used in the 

previous chapter (<3 months, ≥3 to <6 months, ≥6 months to <12 months, ≥12 months). 

The continuous data approach was preferred for the main analyses, as dividing into 

categories has been criticised for its tendency to have arbitrary cut-offs and because part 

of the information can be lost (Ranganathan et al., 2017).  

 

P-values <0.05 were considered statistically significant. Statistical analyses were 

undertaken using SPSS (version 26). Prior to commencing statistical analysis, the data 

were manually screened for any data entry errors. 
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The minimal clinically important difference (MCID) for the mean change scores in the 

PROMS was defined according to the NICE (2016) guidelines as a 10% improvement for 

continuous outcomes and a 0.03 improvement for EQ-5D (NICE, 2016). 

 

5.4  Results 

 

5.4.1  Participant characteristics 

 

Of the 12,509 participants that had been discharged between May 2015 and December 

2019, 9,401 had been through the pathway once, while 3,108 (25%) returned and 

completed the pathway multiple times. The number of people with two episodes was 

1,251, the number with three episodes was 1,601, the number with four episodes was 231, 

the number with five episodes was 22 and the number with six episodes was three. A 

higher proportion of participants on the pathway, regardless of the number of episodes 

were female, there were no statistically significant differences between the groups. Those 

that had been through the pathway more than once were younger, from a lower 

socioeconomic background and had a higher proportion of participants in the medium-

to-high risk grouping on the STarT Back. They also had statistically poorer baseline 

PROMS, as might be expected, however these differences were small and not clinically 

relevant, except on the EQ-5D Value. There were no statistically significant differences 

in the mean baseline pain duration between the two groups (Table 5.1).  

 

Supplementary analysis further divided the 3,108 participants that had returned and 

completed the pathway multiple times into the individual number of episodes that a 

participant had been through the pathway (Table 5.2); this was to establish if baseline 

characteristics of participants varied depending on number of episodes. Those with four 

or more episodes were analysed as one group, due to the low number of participants in 

some of these groups. There was no clear trend between the groups, however participants 

were increasingly younger as the number of episodes increased. Participants with more 

than four episodes had the poorest baseline PROMS on all outcomes except the EQ-5D 

VAS score, which was poorer in those with two episodes. Although there were 

statistically significant differences between the groups, these were small and not 

clinically relevant; the exception was on the EQ-5D Value, for those with two episodes 

and those with more than four episodes, compared to those with one episode or those with 
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three episodes. There were no statistical differences between the groups in the pain 

duration at baseline. 

 

 

Table 5. 1: Baseline characteristics for people who have been through the pathway. 

 

 

The baseline characteristics of participants discharged from the pathway (n=12,509) were 

compared to those not yet discharged (n=8,582) (Table 5.3). Those discharged from the 

pathway were older (52 vs. 49 years), from a higher socioeconomic background, with 

shorter mean duration of pain at baseline and they had a higher proportion of patients in 

the low risk STarT Back grouping.  Although their baseline PROMS were statistically 

better than those not yet discharged, these differences were small and not clinically 

relevant, except on the EQ-5D Value. 

Variable 

 

One episode 

(n= 9401) 

Multiple 

episodes 

(n= 3108) 

Mean difference 

(95% CI) 

p-value 

Age (years) 53.06 (16.50) 50.51 (15.89) 2.55 (1.90, 3.21) <0.001 

Sex (female) 59% 58% N/A 0.454 

Socioeconomic Status (1-10) 5 (2-8) 4 (1-7) N/A <0.001 

STarT Back score (0-9) 6.24 (1.91) 6.62 (1.82) -0.38 (-0.46,-0.30)  <0.001 

STarT Back risk (low risk) 9.1% 6.7% N/A <0.001 

Symptom duration (months) 42.44 (80.23) 43.15 (73.63) -0.71 (-3.89, 2.47) 0.661 

Pain NRS (0-10)* 6.77 (1.91) 7.17 (1.80) -0.40 (-0.50, -0.29) <0.001 

ODI (0-100%)* 41.67 (18.11) 45.79 (17.87) -4.12 (-5.16, -3.09) <0.001 

EQ-5D (1 to -0.594)  0.45 (0.26) 0.40 (0.27) 0.05 (0.04, 0.07) <0.001 

EQ-5D VAS (0-100%)  54.61 (21.97) 50.80 (22.03) 3.81 (2.54, 5.08) <0.001 

GAD-7 (0-21)* 7.55 (6.54) 9.12 (6.83) -1.57 (-1.98, 1.16) <0.001 

PHQ-9 (0-27)* 8.90 (7.30) 10.44 (7.64) -1.54 (-2.00, -1.08) <0.001 

GAD-7 categorical * 1.06 (0.89) 

1 (0-2) 

1.21 (0.88) 

1 (1-2) 

N/A <0.001 

PHQ-9 categorical * 1.01 (0.88) 

1 (0-1) 

1.16 (0.89) 

1 (1-2) 

N/A <0.001 

Data are mean (SD), percentage (%), or median (IQR). Not all participants provided data for each of the 
variables, the total for each variable is provided. Age (n=12474); Gender (n=12508); Socioeconomic 

status (n=12398); STarT Back risk= dichotomy of scores:  low risk= score of 0-3, score of >3= at risk 

(n=10912); Symptom duration (n=11424); NRS= Numerical Rating Scale (n=6379); ODI= Oswestry 

Disability Index (n=6557); EQ-5D= EuroQol five-Dimension Questionnaire (n=6750); VAS= Visual 

Analogue Scale (n=6450); GAD-7= Generalised Anxiety Disorder-7 (n=5831) PHQ-9= Patient Health 

Questionnaire (n=5877) GAD-7 categorical= data from question 8 on the GAD-7; PHQ-9 categorical 

data from question 10 on PHQ-9.  

*Higher NRS, ODI, GAD-7 and PHQ-9 scores are worse.  

 Lower EQ-5D and EQ-5D VAS scores are worse. 
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Table 5. 2: Baseline characteristics for people who have been through the pathway. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variable 

 

1 episode 

(n= 9401) 

2 episodes 

(n= 1251) 

3 episodes 

(n= 1601) 

4+ episodes 

(n= 256) 

p-

value 

Age (years) 53.06 (16.50) 51.17 (15.99) 50.44 (15.93) 47.70 (14.85) <0.001 

Sex (female) 59.1 % 56.8 % 59.3 % 59.4 % 0.452 

Socioeconomic 

Status (1-10) 

5 (2-8) 4 (1-7) 4 (1-7) 3 (1-6) <0.001 

STarT Back score 

(0-9) 

6.24 (1.91) 6.71 (1.77) 6.54 (1.88) 6.76 (1.71) <0.001 

STarT Back risk 

(low risk) 

9.1 % 5.7 % 7.8% 4.2% <0.001 

Symptom duration 

(months) 

42.44 (80.23) 47.12 (74.06) 40.29 (72.35) 43.49 (78.91) 0.171 

Pain NRS (0-10)* 6.77 (1.91) 7.27 (1.71) 7.08 (1.85) 7.37 (1.69) <0.001 

ODI (0-100%)* 41.67 (18.11) 47.08 (17.56) 44.88 (17.74) 47.67 (19.31) <0.001 

EQ-5D (1 to -

0.594)  

0.45 (0.26) 0.38 (0.27) 0.42 (0.27) 0.36 (0.29) <0.001 

EQ-5D VAS (0-

100%)  

54.61 (21.97) 48.71 (21.02) 52.06 (22.33) 49.14 (22.62) <0.001 

GAD-7 (0-21)* 7.55 (6.54) 9.66 (6.92) 8.69 (6.71) 10.20 (7.09) <0.001 

PHQ-9 (0-27)* 8.90 (7.30) 10.97 (7.80) 9.83 (7.45) 12.40 (7.88) <0.001 

GAD-7 categorical 

* 

1.06 (0.89) 

1 (0-2) 

1.27 (0.88) 

1 (1-2) 

1.19 (0.87) 

1 (1-2) 

1.19 (0.90) 

1 (1-2) 

0.001 

PHQ-9 categorical 

* 

1.01 (0.88) 

1 (0-1) 

1.26 (0.92) 

1 (1-2) 

1.10 (0.88) 

1 (0-2) 

1.22 (0.88) 

1 (1-2) 

<0.001 

Data are mean (SD), percentage (%), or median (IQR). Not all participants provided data for each of the 
variables, the total for each variable is provided. Age (n=12474); Gender (n=12508); Socioeconomic 

status (n=12398); STarT Back risk= dichotomy of scores:  low risk= score of 0-3, score of >3= at risk 

(n=10912); Symptom duration (n=11424); NRS= Numerical Rating Scale (n=6379); ODI= Oswestry 

Disability Index (n=6557); EQ-5D= EuroQol five-Dimension Questionnaire (n=6750); VAS= Visual 

Analogue Scale (n=6450); GAD-7= Generalised Anxiety Disorder-7 (n=5831) PHQ-9= Patient Health 

Questionnaire (n=5877) GAD-7 categorical= data from question 8 on the GAD-7; PHQ-9 categorical data 

from question 10 on PHQ-9.  

*Higher NRS, ODI, GAD-7 and PHQ-9 scores are worse.  

 Lower EQ-5D and EQ-5D VAS scores are worse. 

4+ episodes include participants with: 4 episodes (n=231), 5 episodes (n=22), 6 episodes (n=3). 
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Table 5. 3: Baseline characteristics for people discharged from the pathway compared to 

those not discharged. 

 

 

5.4.2  Baseline pain duration as a predictor of re-referral onto the pathway 

 

From the univariable and multivariable logistic regression analyses, the P-value for the 

association between duration of pain at baseline and chance of re-referrals was 0.021. 

The odds ratio was statistically significant, but rather small at 1.22 (95% CI: 1.03, 1.44), 

with a coefficient of determination (explained variance) of just 3% (Nagelkerke R 

square 0.033) (Table 5.4). In the fully adjusted model several baseline variables were 

identified as associated with re-referral (Table 5.5). Disability had the strongest 

association with re-referrals with an odds ratio of 1.40 (95% CI: 1.07, 1.83), while the 

pain score had an odds ratio of 1.07 (95% CI 1.02, 1.13); age had an inverse relationship, 

with younger people more likely to re-refer, with an odds ratio of 0.73 (0.61, 0.86).  

 

Similar odds ratios were found in the sensitivity analyses, when duration of pain at 

baseline was categorised in two different approaches. When duration was categorised in 

Variable 

 

Not 

discharged 

(n=8582) 

Discharged 

(n= 12509) 

Mean difference 

(95% CI) 

p-

value 

Age (years) 49.04 (16.56) 52.43 (16.39) -3.38 (-3.84, 2.93) <0.001 

Sex (female) 59.0 % 58.9 % N/A 0.459 

Socioeconomic Status (1-10) 4 (1-7) 5 (2-8) N/A  <0.001 

STarT Back score (0-9) 6.67 (1.77) 6.34 (1.90) 0.33 (0.27, 0.39) <0.001 

STarT Back risk (low risk) 5.5 % 8.5 % N/A <0.001 

Symptom duration (months) 46.20 (77.77) 42.62 (78.61) 3.57 (1.14, 6.02) 0.004 

Pain NRS (0-10)* 7.20 (1.78) 6.86 (1.89) 0.33 (0.25, 0.42) <0.001 

ODI (0-100%)* 46.24 (17.70) 42.63 (18.14) 3.61 (2.78, 4.43) <0.001 

EQ-5D (1 to -0.594)  0.39 (0.27) 0.44 (0.27) -0.06, (-0.07, -0.04) <0.001 

EQ-5D VAS (0-100%)  50.07 (22.40) 53.72 (22.04) -3.65 (-4.67, -2.63) <0.001 

GAD-7 (0-21)* 9.25 (6.91) 7.92 (6.64) 1.33 (1.0, 1.66) <0.001 

PHQ-9 (0-27)* 10.89 (7.72) 9.25 (7.41) 1.64 (1.27, 2.01) <0.001 

GAD-7 categorical * 1.26 (0.90) 

1 (1-2) 

1.09 (0.89) 

1 (0-2) 

N/A <0.001 

PHQ-9 categorical * 1.20 (0.90) 

1 (1-2) 

1.05 (0.89) 

1 (0-2) 

N/A <0.001 

Data are mean (SD), percentage (%), or median (IQR). Not all participants provided data for each of the 

variables, the total for each variable is provided. CI=Confidence interval. Age (n=21311); Gender (n= 

21089); Socioeconomic status (n=20888); STarT Back risk= dichotomy of scores:  low risk= score of 

0-3, score of >3= at risk (n=16680); Symptom duration (n=17469); NRS= Numerical Rating Scale 

(n=8974); ODI= Oswestry Disability Index (n=9111); EQ-5D= EuroQol five-Dimension Questionnaire 

(n=9378); VAS= Visual Analogue Scale (n=8965); GAD-7= Generalised Anxiety Disorder-7 (n=8131) 
PHQ-9= Patient Health Questionnaire (n=8138) GAD-7 categorical= data from question 8 on the GAD-

7; PHQ-9 categorical data from question 10 on PHQ-9.  

*Higher NRS, ODI, GAD-7 and PHQ-9 scores are worse.  

 Lower EQ-5D and EQ-5D VAS scores are worse. 
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a dichotomous approach, with 3 months as the acute and chronic divide, the odds ratio 

for duration within the fully adjusted model was 1.32 (95% CI 1.10, 1.58) (Table 5.6). 

When duration was dividing into four categories: <3 months, ≥3 to <6 months, ≥6 

months to <12 months, ≥12 months, the odds ratio for duration was 1.11 (95% CI 1.05, 

1.18) (Table 5.7).  

 

Table 5. 4: Logistic regression models with Duration in days (standardised to 2x 

standard deviation) as a continuous variable. 

Model OR 95% CI Cox & 

Snell R 

Square 

Nagelkerke 

R Square 

Hosmer & 

Lemeshow 

Test 

Percentage 

Correct  

Once on 

pathway 

(2956) 

Percentage 

Correct 

2 or more on 

pathway 

 (918)  

1 1.31 (1.11, 1.54) 0.003 0.004 <0.001 100  0  

2 1.28 (1.09, 1.51) 0.009 0.013 0.056 100 0 

3 1.22 (1.03, 1.44) 0.022 0.033 0.500 100 0 

OR: Odds ratio; CI: confidence interval. With standardised: Age, Oswestry Disability Index (ODI) and 

Duration in days.  

Independent variables for each model: Model 1: duration. Model 2: duration, age, gender & 

socioeconomic status. Model 3: duration, age, gender, socioeconomic status, Numerical Rating Scale, 

ODI, EuroQol five-Dimension Questionnaire Value, Generalized anxiety disorder screener- numerical 

score, Patient health questionnaire numerical score and the STarT Back scores 

 

 

 

Table 5. 5: Logistic regression fully adjusted model with Duration in days as a 

continuous variable. 

Variable 

 

B S.E OR (95% CI) 

Model 3 

p-value 

Duration in days 0.196 0.085 1.22 (1.03, 1.44) 0.021 

Gender 0.067 0.078 1.07 (0.92, 1.25) 0.392 

IMD -0.014 0.013 0.99 (0.96, 1.01) 0.296 

Age -0.322 0.086 0.73 (0.61, 0.86)  <0.001 

ODI 0.0338 0.136 1.40 (1.07, 1.83) 0.013 

Pain score 0.067 0.027 1.07 (1.02, 1.13) 0.012 

GAD7 Score 0.020 0.011 1.02 (1.00, 1.04) 0.070 

PHQ9 Score -0.018 0.010 0.98 (0.96, 1.00) 0.078 

STarT Back score 0.016 0.023 1.02 (0.97, 1.06) 0.498 

EQ5D  -0.073 0.251 0.93 (0.57, 1.52) 0.772 
B: Unadjusted; SE: Standard error; OR: Odds ratio; CI: confidence interval. With standardised: Age; 

Oswestry Disability Index (ODI) and Duration in days 

GAD-7: Generalized Anxiety Disorder screener- numerical score; PHQ-9: Patient Health 

Questionnaire- numerical score; EQ5D: EuroQol five-Dimension Questionnaire Value. 

 

 

 

 

The risk difference for duration of pain at baseline estimated using generalized linear 

models with a binomial link function, was 3.6% (95% CI: 0.6, 6.6) for the fully adjusted 

model (Table 5.8). The risk difference can be interpreted as there being about 4 more 
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re-referrals per 100 in the patients that had a very long duration of pain, compared to the 

patients that had a very short duration of pain, the difference between these groups being 

approximately equivalent to 2 standard deviation of days. The estimates of risk became 

generally smaller going from unadjusted to the fully adjusted models. 

 

These findings point to there being a statistically significant association between 

duration of pain and risk of re-referral, but this association was small in magnitude to 

the extent that prediction of re-referral for individual patients would be imprecise. 
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Table 5. 6: Sensitivity analysis using duration categorized into 2 timeframes (<3 months, ≥3 months). 

Model OR (95% CI) Cox & Snell R 

Square 

Nagelkerke R 

Square 

Hosmer & 

Lemeshow Test 

Percentage Correct  

Once on pathway  

Percentage 

Correct 

2 or more on 

pathway 
1 1.37 (1.14, 1.64) 0.003 0.005 <0.001 100 0 

2 1.35 (1.13, 1.61 0.009 0.014 0.350 100 0 

3 1.32 (1.10, 1.58) 0.023 0.035 0.171 100 0 
OR: Odds ratio; CI: confidence interval. With standardised: Age, Oswestry Disability Index (ODI) and Duration in days.  

Independent variables for each model: Model 1: duration. Model 2: duration, age, gender & socioeconomic status. Model 3: duration, age, gender, socioeconomic 

status, Numerical Rating Scale, ODI, EuroQol five-Dimension Questionnaire Value, Generalized anxiety disorder screener- numerical score, patient health 

questionnaire numerical score and the STarT Back scores. 

 

Table 5. 7: Sensitivity analysis using duration categorized into 4 timeframes (<3 months, ≥3 to <6 months, ≥6 months to <12 months, 

≥12 months). 

Model OR (95% CI) Cox & Snell R 

Square 

Nagelkerke R 

Square 

Hosmer & 

Lemeshow Test 

Percentage Correct  

Once on pathway  

Percentage 

Correct 

2 or more on 

pathway 

1 1.14 (1.07, 1.21) 0.005 0.007 0.986 100 0 

2 1.13 (1.06, 1.20) 0.010 0.015 0.018 100 0 

3 1.11 (1.05, 1.18) 0.024 0.036 0.153 100 0 
OR: Odds ratio; CI: confidence interval. With standardised: Age, Oswestry Disability Index (ODI) and Duration in days.  

Independent variables for each model: Model 1: duration. Model 2: duration, age, gender & socioeconomic status. Model 3: duration, age, gender, socioeconomic 

status, Numerical Rating Scale, ODI, EuroQol five-Dimension Questionnaire Value, Generalized anxiety disorder screener- numerical score, patient health 

questionnaire numerical score and the STarT Back scores. 

 

Table 5. 8: Generalised linear model with a binomial link function with Duration in days as a continuous variable. 

Model Risk difference (95% CI) p-value 

1 5.8 % (4.2, 7.4) <0.001 

2 4.7 % (3.1, 6.3) <0.001 

3 3.6 % (0.6, 6.6) <0.001 
CI: confidence interval 
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5.5  Discussion 

 

This study is the first in which the association between duration of pain at baseline and 

the likelihood of re-referral onto an evidence-based pathway has been quantified. Whilst 

a statistically significant association was observed between duration of pain at baseline 

and re-referral onto the pathway with a large sample of patients, the strength of this 

association can be considered to be low, with an odds ratio of 1.2 (95% CI: 1.03, 1.44) 

and a risk difference of 3.6% (95% CI: 0.6, 6.6). Therefore, the duration of pain exposure 

is suspected to have limited predictive value for individual patients in relation to 

predicting who will go on to be re-referred into the pathway.  

 

The inclusion of other baseline variables in these statistical models also marginally 

increased the likelihood of re-referral onto the pathway. Disability at baseline gave an 

odds ratio of 1.40 (95% CI: 1.07, 1.83), while baseline pain score gave an odds ratio of 

1.07 (95% CI 1.02, 1.13). Younger people were more likely to re-refer, with an odds ratio 

of 0.73 (0.61, 0.86). However, while duration of pain at baseline and these other variables 

showed an association with re-referral, they all have relatively weak predictive values, 

arguably limiting the model’s clinical utility. 

 

It has been highlighted that there is a need for more research on FAs and on re-referrals 

to health services (Topley et al., 2017, Chang et al., 2018, Topley et al., 2021, Kivelä et 

al., 2018). Given the recurrent nature of LBP (Axén and Leboeuf-Yde, 2013, Chen et al., 

2018, Dunn et al., 2006b), and the volume and expanse of the literature base in general 

on LBP, the paucity of research on this specific topic is surprising. There are reports of 

24% to 69% recurrence of LBP in a 12-month follow-up period (da Silva et al., 2019, 

Stanton et al., 2008). In a recent inception cohort study, of the 69% of patients that had a 

recurrence of LBP, up to 41% of those with a recurrence sought healthcare (da Silva et 

al., 2019). These recurrence studies, however, do not provide us with a detailed picture 

of what management, if any, patients may have received for their previous episode of 

LBP, for this, studies investigating re-referral of patients returning to health-care after 

previous management in the health-care system are more informative. In the study by 

Chang et al. (2018) of 24 re-referrals into an advanced physiotherapy-led service, 50% 

(11 patients) were from lumbosacral spine conditions, which represented 6.3% of the 

original patients discharged with lumbosacral spine conditions. While the study by 

Topley et al. (2017), found that 25% of re-referrals into a musculoskeletal outpatient 
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setting were for LBP, they did not report overall total rate of re-referral that these LBP 

patients represented. In the present study, all of the participants in this pathway had LBP 

and 25% were re-referred for further management into the pathway between May 2015 

and December 2019. While these total re-referral rates differ, this could be due to 

differences in the clinical settings from which the data was obtained. 

 

This study is the first to report statistically significant associations between baseline pain 

duration, disability, younger age and re-referral onto an evidence-based pathway. A 

recent systematic review reported a range of factors influencing the decision to seek and 

use health-care for patients with LBP (Beyera et al., 2019). These were categorised into 

socio-demographic factors, health behaviours and beliefs about the pain and health-

related factors. In keeping with this thesis, the systematic review of Beyera et al. (2019) 

found that patients with longer duration of pain and those with higher functional 

limitation had a positive association with health-care utilisation. With regards to gender 

and health-care utilisation, the systematic review found mixed results. Four of the 

included studies reported that females were more likely to utilise health-care for their 

symptoms than males, similar to the results found in this re-referrals study, however, eight 

other studies did not report a statistical association between gender and health-care 

utilisation. In contrast to the findings in the systematic review that reported a positive 

association between increasing age and prevalence of health-care utilisation, the findings 

in this thesis demonstrated an association with younger age and re-referral. The results 

from this thesis provide novel research into health-care utilisation, from a perspective of 

patients with LBP who have previously been managed in the health-care system. The 

relatively weak predictive value of the model in this thesis suggests further research in 

this area should be undertaken.  

 

Exploring participant characteristics of those that were managed on the pathway once, 

compared to those that had been through the pathway multiple times, a small number of 

differences were identified. While those who had been through the pathway multiple 

times had statistically poorer baseline PROMS, these differences were small and mostly 

not clinically relevant, according to the MCID recommended by NICE (2016). The 

exception was on the EQ-5D Value, participants with multiple re-referrals had clinically 

significant lower levels of quality-of-life (Table 5.1). Perhaps more specific focus on the 

quality-of-life outcome during management of patients with LBP could minimise re-

referral of patients. An important point to consider with the comparison between 
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participants that had been through the pathway once compared to multiple times is that 

although a participant had only been through the pathway once, this may not have been 

their first episode of LBP; conversely while it could be suggested that those with multiple 

re-referrals are due to multiple episodes, it could be that it is the same continuous episode 

requiring further management. 

 

LBP is a complex, multidimensional condition (O'Sullivan et al., 2016). Previously 

identified reasons for LBP patients to re-refer include deterioration or unsatisfactory 

further improvement in the patient’s condition prompting return to the services (Chang et 

al., 2018). Possible explanations for the associations reported here and re-referral are: 

those who have had their symptoms for longer may link the duration of their symptoms 

to severity/ seriousness, giving them an expectation that something more needs to done 

to improve their condition; those with a higher level of disability may expect that more 

should, or could, be done for them to improve their function; younger patients may be 

more likely to re-refer because they may be less accepting of their condition and its impact 

on their lives. Research has suggested that the reaction of older patients to illness seems 

to have been one of acceptance or resignation, relative to younger patients (Westbrook 

and Viney, 1983).  

 

In clinical guidelines, there appears to be a decline in the clinical importance attributed 

to baseline pain duration, with a move away from using duration to differentiate 

management of LBP patients (NICE, 2016). Nevertheless, there is emerging empirical 

evidence showing an association between baseline pain duration and clinical outcomes, 

in the medium-to-longer term (Riis et al., 2020), this has also been shown by the findings 

described in the previous chapter. While variation exists in the timeframes used to denote 

acute and chronic pain (Meucci et al., 2015), it is recognised that the economic burden 

posed by LBP is largely linked to patients with chronic pain (defined as pain lasting for 

more than 12 weeks) (Gore et al., 2012, Hong et al., 2013). A recent study examining 

factors associated with health-care costs found that predominantly higher disability, as-

well-as longer symptom duration, and receiving compensation were independently 

associated with increased health-care costs (Lin et al., 2018). From the results presented 

in this chapter, it appears that re-referrals are difficult to predict from duration of pain or 

from other baseline variables. Previous systematic reviews have found that while there 

are many factors associated with increased risk of recurrence of LBP, the only factor that 

consistently predicted recurrence was a history of previous episodes of LBP prior to the 
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most recent episode, with the odds ratio ranging from 1.71 to 3.5 (95% CI 1.1-6.54) (da 

Silva et al., 2017, Taylor et al., 2014). Overall, duration of pain does not appear to be a 

big factor regarding re-referral, which to some extent justifies the removal of timeframe 

from the NICE LBP guidelines (2016). 

 

5.5.1  Strengths  

 

The strengths of this study include the use of real-world clinical data collected as part of 

an evidence-based, NICE endorsed, pathway. As this pathway follows national 

guidelines, this increases the external validity of these findings to clinical practice in the 

UK; the emergence and importance of the use of real-world evidence has been highlighted 

(Blonde et al., 2018). A supplementary analysis was performed on the data to compare 

the baseline characteristics of participants included in the main analyses, who were those 

discharged from the pathway, compared to those not yet discharged, and thus excluded 

from the main analysis. Although participants that were discharged from the pathway 

displayed statistically better baseline PROMS, the differences were small and below what 

would be considered clinically relevant, except on the EQ-5D value (Table 5.3), 

increasing the generalizability of the results to all those on the pathway. Another strength 

of this work is that it included a comprehensive set of valid and reliable PROMS 

(Chiarotto et al., 2015, Deyo et al., 1998). In the univariable and multivariable logistic 

regression analyses carried out in this work, duration of pain at baseline was expressed 

as a continuous variable; this has been recommended to reduce the negative influence of 

dichotomisation on the quality of the data analysis (Senn, 2005). The sensitivity analyses 

performed with duration of pain at baseline categorised in two different approaches 

demonstrated similar odds ratios, corroborating the main findings (Table 5.6 and 5.7). 

Another strength of this study is that the data were logarithmically-transformed for 

duration of pain at baseline and predictors were standardised, including age, duration of 

pain at baseline and ODI scores, by dividing by two sample standard deviations, to make 

them comparable to other categorical predictors (Gelman, 2008, Bland and Altman, 

1996). 

 

 

5.5.2  Limitations 
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The importance of standardised definitions in LBP has been highlighted (Dunn and Croft, 

2006, Stanton et al., 2011).  As real-world clinical data was used in this work certain 

aspects of the data collection could not be regulated. For example, as the duration of 

symptoms was obtained from the patient’s notes, there was no clarification as to whether 

this referred to the patient’s first onset of LBP or the current episode; it was unknown 

from the data how many previous episodes the patient may have had. Another limitation 

of this study was that the study period covered four-and-a-half-years, which could have 

influenced the rate of re-referral and decreases the ability to directly compare to studies 

that have used shorter follow up periods. 

 

It would be beneficial for further research to explore the qualitative experience of patients 

that re-refer. Qualitative research enables in-depth exploration of human experiences of 

areas such as health, illness, development of supportive, effective care delivery and 

environments (Magilvy and Thomas, 2009). The focus of this qualitative research could 

be on patients with a longer duration of pain at baseline, to gain more insight into why 

these patients re-refer and gain a better understanding of how to improve their 

management and reduce re-referral. Future research could investigate practices that may 

influence re-referrals such as imaging or other aspects of the management and the impact 

of individual work-related factors on re-referral and establish if there is an association 

with duration of pain at baseline and these other factors. 

 

5.6  Conclusion 

 

The findings of this study indicate that there is an association with duration of pain at 

baseline and the likelihood of re-referral onto the NERBPP. Other baseline variables also 

found to be associated with likelihood of re-referral were disability and younger 

participants. However, the predictive values of these variables are relatively weak. This 

study found that 25% of patients with LBP, who were discharged, re-referred for 

management over a four-and-a-half-year period. This is the first time that re-referral rates 

have been reported for patients managed in these services. More research is needed in 

this field, with a particular focus on the qualitative experience of patients with longer 

duration of baseline pain that re-refer, to increase the understanding of why these patients 

re-refer and how we can improve their management and reduce re-referral. 
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The work described in this chapter has quantified the association between duration of 

pain at baseline and the likelihood of re-referral onto an evidence-based pathway. Whilst 

the findings in chapter 4 established that duration of pain at baseline could be of clinical 

importance with regards to clinical outcomes of LBP patients, this chapter has found that 

from a health-care utilisation perspective, duration of pain at baseline is not as important. 

The next chapter will provide an overarching discussion and conclusion for all the work 

carried out during this PhD thesis. 
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Chapter 6: General discussion and conclusions 

 

6.1  Introduction  

 

This overall aim of this PhD was to investigate the role of duration of pain at baseline in 

the management of patients with low back pain (LBP). The research was carried out in 

four phases: i) a scoping review of the literature on the different definitions used for the 

duration of acute, subacute and chronic pain; with emphasis on LBP, ii) analysis of 

secondary data gathered from the North East of England Regional Back Pain and 

Radicular Pain Pathway (NERBPP), examining data from clinical outcomes immediately 

on discharge, iii) establishing if the findings were maintained in the medium-to-long term, 

iv) investigating whether there is an association between duration of pain at baseline and 

the likelihood of re-referral onto the NERBPP. This final chapter brings together the key 

findings of the each of the phases of this PhD.  

 

6.2  Research Objectives  

 

The overall aim of this work was subdivided into three research questions.  

 

1) What is the origin of pain sub-classification and what are the different working 

definitions being used for the duration of acute, subacute and chronic pain, with 

emphasis on LBP? Chapter 3. 

2) Is there an association between the duration of pain at baseline and the clinical 

outcomes of patients with LBP enrolled on the NERBPP, immediately on 

discharge from the pathway and then in the medium-to-long term? Chapter 4. 

3) Is there a quantifiable association between duration of pain at baseline and the 

likelihood of re-referral onto the NERBPP? Chapter 5. 

 

The aim and objectives will be reflected in the discussion of findings and following 

sections. 
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6.3  Original contributions to research 

 

The original contributions to knowledge from this research are as follows: 

 

a) It has established the historical origins and rationale of pain duration sub-

classification for acute, subacute and chronic pain, with emphasis on LBP. 

b) It provides empirical evidence for the association between the duration of pain at 

baseline and the clinical outcomes of patients with LBP enrolled on the NERBPP 

in the short-term and in the medium-to-long term. 

c) It questions the move away from a duration-based classification system by the 

National Institute for Health and Care Excellence (NICE) LBP guidelines, given 

the empirical evidence provided. 

d) It is the first study to quantify an association between duration of pain at baseline 

and the likelihood of re-referral onto an evidence-based pathway. 

e) It is the first study to report on the re-referral rates of patients managed on an 

evidence based LBP pathway. 

 

6.4  Discussion of findings 

 

The main finding of this PhD is that duration of pain at baseline should still be considered 

as an important factor in the classification and management of patients with LBP, despite 

the move away from such a classification system to a more risk based classification 

system by the NICE guidelines (NICE, 2016, NICE, 2020). 

 

The scoping review of the literature described in Chapter 3, provides a unique perspective 

into the historical origins and rationale behind the working definitions being used for the 

duration of acute, subacute and chronic pain, with emphasis on LBP. The scoping review 

findings highlighted the wide variation of working definitions for the duration of LBP 

used in the literature. These ranged from seven days, 14 days and seven weeks for the 

acute and subacute transition points, and seven weeks to three years for chronic LBP 

(Chapter 3, Table 2 and Figure 2). The duration definitions specifically referring to the 

general pain literature focused on three and/ or six months for the transition to chronic. 

Four themes emerged from the literature for the origins of the different durations 

including: i) work/ employment setting, ii) empirical studies, iii) expert reasoning, and 

iv) pathophysiological explanation. The scoping review established that these themes 
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have little integration of reasoning between them and offers an insight into how the 

variations in duration categorisation were derived. The findings from the scoping review 

were used to guide the duration categorisation used in the chapters that followed. 

 

A recent major change in clinical practice in the management of patients with LBP, in the 

United Kingdom, is that the NICE LBP guidelines (2016) and recent updated guidelines 

(NICE, 2020) no longer recommend using a duration-based classification approach; 

instead, it recommends a risk stratification approach to classify patients (NICE, 2016, 

NICE, 2020). The large variability in defining pain duration categories somewhat 

supports the transition in the NICE LBP guidelines (2016) away from a duration-based 

classification approach, from a practical and implementation perspective. However, while 

the risk stratification approach has emerging evidence to support it (Hill et al., 2011), 

empirical evidence on the role of duration of pain at baseline in the management of 

patients with LBP and their clinical outcomes was lacking, prompting further 

investigation described in Chapter 4. 

 

The investigations detailed in Chapter 4, are of the analysis of the secondary data from 

the NERBPP clinical outcomes, immediately on discharge from the pathway and from 6-

month and 12-month follow up data. Results of the short-term data analysis showed that 

patients with different durations of LBP at baseline improved by a clinically relevant 

amount, for a suite of clinical outcomes, according to the minimal clinically important 

difference (MCID) recommended by NICE (2016). However, duration of pain at baseline 

was beginning to emerge as an important factor, as patients with shorter durations of pain 

showed a trend towards statistically better outcomes. The medium-to-long term analysis 

revealed that duration of pain at baseline does appear to be of clinical importance. This 

was demonstrated as patients with <3 months baseline duration showed improvements 

that were above the MCID recommended by NICE (2016) on all outcome measures, at 

both follow-ups. Although patients with ≥12 months’ duration displayed clinically 

relevant improvements in pain and quality-of-life scores, functional improvements were 

not above the MCID at either follow-up. These differences in clinical outcomes indicate 

that the management of patients with LBP does need to reflect the patients’ duration of 

pain at baseline. These findings are consistent with previous research, which has shown 

that while outcomes appear favourable in the short-term for both patients with acute and 

chronic LBP, better outcomes are expected for those with shorter durations of pain at 

baseline, particularly over time (Costa et al., 2012, Pengel et al., 2003, Dunn and Croft, 
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2006). The findings from the investigations carried out in Chapter 4 could raise questions 

about the decision by NICE LBP guidelines (2016) to move away from duration of pain 

to differentiate the management of patients with LBP. 

 

The paucity of research on re-referrals (Topley et al., 2021, Topley et al., 2017, Chang et 

al., 2018), prompted the final investigation in this PhD, which was aimed at exploring 

any quantifiable association between duration of pain at baseline and the likelihood of re-

referral onto the NERBPP, discussed in detail in Chapter 5. Whilst the findings indicated 

that duration of pain at baseline had a statistically significant association with re-referral, 

the strength of the association was low, with an odds ratio of 1.2 (95% CI: 1.03, 1.44) and 

a risk difference of 3.6% (95% CI: 0.6, 6.6), limiting its predictive value for individual 

patients in relation to predicting who will go onto be re-referred into the pathway. Other 

baseline variables, including disability and age had similar results, with increased 

likelihood of re-referral, but a weak predicative value. This work demonstrated that from 

a health-care usage perspective, duration of pain is not of clinical importance. However, 

this work has highlighted that a high proportion of patients with LBP, who were 

discharged from the pathway are re-referring back into the pathway for further 

management, with a 25% re-referral rate over a four-and-a-half-year period. Chang et al. 

(2018) is the only other study to report on the total rate of re-referrals. They found that 

only 6.3% of the original patients discharged with lumbosacral spine conditions re-

referred into the service. The difference in total re-referral rates between the Chang et al. 

(2018) study and the work carried out in Chapter 5 of this thesis, could be due to 

differences in clinical settings from where the data was obtained. This is the first time 

that re-referral rates have been reported for patients with LBP managed in the NERBPP 

or in any evidence-based pathway for LBP. 

 

A possible explanation for the associations found in this PhD work between duration of 

pain at baseline and i) the clinical outcomes of patients with LBP and ii) likelihood of re-

referral, onto an evidence based pathway, could lie within the fear avoidance model. 

Growing research on the fear avoidance model, summarised in a number of reviews of 

the literature, highlight how pain-related fear could be a factor in the transition of acute 

to chronic pain and in the maintenance of chronic LBP (Leeuw et al., 2007, Vlaeyen and 

Linton, 2000, Pincus et al., 2010). Several studies have shown that fear avoidance beliefs 

were associated with disability and sickness absence, (Fujii et al., 2019, Sullivan et al., 

2008, Jensen et al., 2010, Swinkels-Meewisse et al., 2006).  
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As discussed in Chapter 4, patients with <3 months duration demonstrated clinically 

significant improvements on all outcomes both in the short-term and in the medium-to 

long-term. This was in contrast to those with ≥12 months’ duration, who did not show 

clinically relevant functional improvements in the medium-to-long term, following 

management. Patients with longer duration of pain and those re-referring may 

demonstrate greater levels of psychosocial factors from the fear avoidance model such as 

catastrophising, avoidance and hypervigilance leading to continued functional disability.  

 

Topley et al. (2017) highlight how quantitative investigation alone can hide patterns, as 

they found the main cause of patients re-referring was cited as lack of early identification 

of ‘yellow flags’ or comorbidities such as depression/ anxiety. Research on frequent 

attenders in primary care highlights how patients with panic disorder, other anxiety, 

negative life events, illness behaviour and lack of mastery are associated with persistence 

of frequent attendance (Smits et al., 2014). A recent study assessing the risk factors 

associated with transition from acute to chronic LBP found that STarT Back tool risk 

stratum, obesity, smoking, severe and very severe disability, diagnosed depression/ 

anxiety and early exposure to guideline nonconcordant care were positively associated 

with the transition to chronic LBP (Stevans et al., 2021). 

 

These psychosocial factors may be embedded in individuals who have had pain for 

longer, and these factors may make the condition more intransigent. A systematic review 

highlighted that whilst physiotherapists recognise the importance of psychosocial factors 

as potential barriers to recovery, many feel underprepared to treat these factors and 

instead prefer to deal with the more mechanical aspects of LBP (Synnott et al., 2015). An 

element of the NERBPP is the combined physical and psychological therapies program 

(CPPP), a 3-week residential program targeting those adjudged to have a relatively higher 

risk of poor outcome. Results from the CPPP program have shown that patients with 

chronic LBP referred into the program improved by clinically relevant amounts, for a 

suite of outcomes and these improvements were maintained in the long term (Wellburn 

et al., 2021). Therefore, more time and/ or resources may be needed to target those with 

longer duration of pain, such as more cognitive behavioural-based resources and 

approaches incorporating elements of the CPPP, such as pain neurophysiology education, 

albeit to a lesser extent than the full program, which found work commitments to be a 

barrier to participation in the program (Wellburn et al., 2021). 
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While the NERBPP incorporates that the first contact practitioner undertakes the STarT 

Back screening tool with patients, how much this information is used to guide treatment 

of the patients further into the management pathway is not fully known. In a randomised 

control trial (RCT) by Hill et al. (2011), evaluating stratified care using the STarT Back 

screening tool, they found that a high proportion of medium-risk and high-risk patients 

in the non-stratified current best practice group were not referred for further treatments 

(40% and 32% respectively). They report that this could have accounted for the 

significantly smaller improvements in disability when compared to the stratified care 

group. Another RCT evaluating an adaptation of the STarT Back risk stratification 

strategy found that the intervention resulted in the use of the STarT Back tool for 

approximately half of the patients and it did not change the treatments that clinicians 

recommended (Cherkin et al., 2018). This highlights some discrepancy in the ideal 

application of the STarT Back screening tool and its actual implementation in clinical 

practice. As demonstrated in this PhD work, duration of pain at baseline should still be 

considered important and those with longer duration of pain may require additional 

management to promote functional improvement. This thesis proposes that a patient’s 

duration of pain could be utilised alongside their risk-stratification score, and combining 

the two classifications approaches could enable more targeted, appropriate management. 

Subsequently, if those with longer duration of pain were more suitably managed, then 

this could reduce future re-referral rates and health-care costs. 

 

6.5  Strengths of the research 

 

Each phase of this PhD had certain strengths that have been discussed in the appropriate 

preceding chapters, the key overall strengths are summarised below.  

 

Strengths of this work include that it incorporates the first scoping review to explore the 

historical origins of the different durations of LBP, through primary references that 

provided a rationale, giving insight and understanding to how the variations in duration 

emerged. By expanding the literature search to include general pain duration definitions, 

it gave a true representation of the beginnings of LBP duration definitions from a 

pathophysiological perspective, which would have been missed without this 

incorporation. Further strengths of this scoping review were that it followed an 
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internationally recognised method and adhered to the gold standard for transparent 

reporting of scoping reviews (Tricco et al., 2018). 

 

An important strength of the secondary data analysis in Chapters 4 and 5, is the use of 

real-world clinical data gathered from an evidence-based, NICE endorsed, pathway. This 

increases the external validity of the findings to clinical practice in the UK. The rise and 

significance of the use of real-world evidence has been highlighted (Blonde et al., 2018). 

Another strength is the comprehensive number of standardised, valid and reliable patient 

reported outcome measures (PROMS) analysed (Chiarotto et al., 2015, Deyo et al., 1998). 

 

The overall strengths of this PhD are that it provides original and timely research findings, 

when current clinical practice in the management of LBP is changing. Each phase of this 

thesis followed robust methods and appropriate statistical approaches, backed with 

additional sensitivity analyses of the data exploring the results further. The overall aim 

and research questions of this PhD have been fulfilled. 

 

6.6  Limitations of the research 

 

The limitations of this PhD have been described in the preceding chapters. Most of these 

limitations were beyond the control of the researcher, as the secondary data utilised in 

this PhD was real-world clinical data. A key limitation that has been discussed was the 

data collection process regarding the onset of LBP and subsequent calculation of duration 

of symptoms. As no standardised question was used to obtain this information, there was 

no clarification as to whether this referred to the patient’s first onset of LBP or the current 

episode. The importance of the wording of questions has been highlighted, as this could 

lead to misclassification of patients (Dunn et al., 2006a). Another limitation was the high 

non-response rate to follow-up outcome measures at both 6-months and 12-months. 

Nonetheless, whilst there are downsides associated with using routine care clinical data, 

real world evidence is becoming increasingly important and is more representative of 

patient populations (Blonde et al., 2018). 

 

A deviation from the original scoping review protocol was the inclusion of general pain 

duration definitions in the final scoping review search. Whilst this could be considered a 

limitation, as there was a significant overlap in the literature between LBP duration 

definitions and general pain duration definitions, including it enabled a more complete 
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understanding of the origins of the different definitions, fulfilling the aims of the scoping 

review. A potential limitation of the scoping review search was that it did not include 

unpublished literature; this was to ensure it was a feasible study. Another potential 

limitation of the review was that sources were limited to those published in English. This 

was because the research team was limited to English speakers and translating accurate 

definitions, their origins and the rationale was considered vitally important. To ensure the 

scoping review search was up-to-date, an updated search was carried out on the 13th 

January 2021. 

 

Where possible throughout this PhD, I have tried to minimise or describe the potential 

influence of limitations. For example, in the medium-to-long term data, a sensitivity 

analysis was carried out comparing the participants’ baseline characteristics of those that 

had completed follow-up outcome data, to those that had not, and little difference between 

them was found. This showed that, despite the high non-response rate, the results could 

be considered representative, as there were little differences between participants’ 

baseline characteristics. Another example of this from the medium-to-long term data was 

that a small percentage of follow-up outcome data was obtained from patients that had 

been discharged due to non-attendance, and those that had received additional 

management through CPPP. A sensitivity analysis was carried out that showed removing 

non-attenders and CPPP participants from the analysis made no material difference to the 

results. This demonstrated that the results were not skewed by the addition of non-

attenders and CPPP participants.  

 

A potential limitation of the re-referral data analysis is that the study period covered four-

and-a-half-years. This could have influenced the reported rate of re-referral and decreases 

the comparability to other studies that have used shorter follow-up periods. 

 

 

 

6.7  Recommendations for future research 

 

A number of recommendations for future research can be made from the findings of this 

thesis. The scoping review of the literature highlights large variability of pain duration 

categories, indicating further research is needed to establish definitive pain duration 

categories that can be recommended.  Better integration of reasoning between the 
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identified four themes from where the different duration definitions originated (work/ 

employment setting, empirical studies, expert reasoning and pathophysiological 

explanation), could facilitate the establishment of more ideal duration definitions in the 

future.  

 

This thesis has provided empirical evidence demonstrating that there is an association 

between duration of pain at baseline and clinical outcomes. Future research should 

investigate if there is an association with duration of pain at baseline and other outcomes, 

such as return-to-work or surgery rates. Further quantitative research could investigate 

and compare any difference in clinical outcomes between 3 groups: those categorised 

using the STarT back tool, those categorised using duration of pain at baseline and those 

categorised using a combination of the STarT back tool and duration of pain at baseline.  

 

Whilst quantitative research enables us to explain phenomena through quantification 

(Sukamolson, 2007), it can limit the depth of understanding of the situation (Fossey et 

al., 2002). Qualitative research provides an opportunity to draw on a patients’ subjective 

experiences, giving more insight and understanding of the situation (Fossey et al., 2002, 

Magilvy and Thomas, 2009). Therefore, qualitative research could be undertaken 

involving both patients and clinicians, to explore what additional support those with 

longer-term pain would value to facilitate and improve their management.  

 

Reducing the percentage of patients that re-refer with LBP and the costs associated with 

management requires a better understanding of why people re-refer and how we can 

improve their management. Further research should gain an insight into the qualitative 

experience of the patients that re-refer, focusing on those with longer duration of pain at 

baseline.  

 

6.8  Clinical significance of this PhD 

 

While the scoping review in this thesis established that the literature on duration 

timeframes is inconclusive, the duration definition for the transition from acute to chronic 

LBP with the most consensus and the most commonly cited was three months. Therefore, 

it seems the most suitable to use in clinical practice until further research indicates 

otherwise. However, clinicians should interpret research findings with caution, due to the 

large variability of pain duration categories used in studies. 
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The findings from this thesis demonstrate that using an evidence-based pathway for the 

management of patients with LBP could be beneficial. This is illustrated by the clinically 

significant improvements in outcomes reported by patients. Although patients with ≥12 

months’ duration did not show clinically relevant improvements in disability in the 

medium-to-long term, they did show clinically relevant improvements in pain and 

quality-of-life, denoting the possible benefits of management in the pathway. At the 12-

month follow-up, regardless of baseline pain duration, all patients reported feeling some 

readiness to self-manage their symptoms, an important goal of the pathway. Whilst the 

NERBPP was not initially intended for patients with more long-standing pain, the results 

presented here support its continued use for patients with all duration lengths.  

  

As this was the first study to evaluate the rate of re-referral of patients with LBP managed 

in an evidence-based pathway, it gives us important insight into health-care usage in this 

population group. There was a 25% re-referral rate over a four-and-a-half-year period, 

which indicates a high proportion of patients with LBP managed on the pathway are 

returning for further management. This has significant implications for decision makers 

to try and establish the reasons behind these re-referrals and if management approaches 

can be changed to improve the delivery of care and/ or self-management strategies of 

these patients in-order to reduce the rates of re-referral. 

 

The findings from this thesis indicate that the decision by the NICE LBP guidelines to 

move away from duration of pain to differentiate management of patients with LBP is 

potentially premature. This research suggests that a combined approach incorporating 

classification using a risk stratification approach and duration of pain at baseline could 

be useful to guide appropriate management of patients with LBP. 

 

6.9  Conclusions 

 

This PhD thesis has provided several original contributions to the literature regarding the 

role of pain duration in the management of patients with low back pain. The findings 

presented from the analysis of secondary data from the NERBPP indicate that duration 

of pain at baseline could be of clinical importance. 
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Although patients with differing LBP duration at baseline, improved by a clinically 

relevant amount, on a suite of outcomes, according to the MCID recommended by NICE 

(2016), in the short-term, patients with a shorter duration of pain showed a trend towards 

better outcomes. This became more evident in the medium-to-long term, as improvements 

in outcomes from patients in the <3 months pain duration group were significantly larger 

than those in the ≥12 month’s duration group and in some instances these group 

differences in change surpassed the threshold for clinical relevance. Patients with ≥12 

month’s duration of pain, did not show functional improvements at either the 6-month or 

12-month follow-ups, indicating that this group may need additional support during their 

management to achieve clinically relevant functional improvements.  

 

When considering healthcare usage by examining re-referral rates, duration of pain at 

baseline was not predictive of the likelihood of re-referral. However, there is an 

association with duration of pain at baseline, disability and younger participants re-

referring and this requires further investigation. 

 

The systematic scoping review provided a unique insight into the historical origins and 

rationale behind the working definitions being used for the duration of acute, subacute 

and chronic pain, with emphasis on LBP. While inconclusive, the duration definition most 

commonly cited, with most consensus, was three months for the transition from acute to 

chronic LBP. Better integration of reasoning between the identified sources of duration 

definitions: work/ employment settings, empirical studies, expert reasoning and 

pathophysiological explanations, could facilitate the establishment of more appropriate 

duration definitions. If a standardised duration definition was established, this could 

influence better management of patients with LBP in the future. 

 

Overall, these findings could raise questions about the decision by NICE LBP guidelines 

(2016) to move away from a duration-based classification to differentiate management of 

patients with LBP. Instead a combined approach to classification, that includes risk-

stratification and a duration-based approach, may be more appropriate to facilitate better 

management, consequently reducing re-referral rates and the costs associated with LBP 

management.   
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Appendix II: Does duration of pain at baseline influence clinical outcomes of low 

back pain patients managed on an evidence-based pathway? 
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Appendix III: Exploring the origin of low back pain subclassification: a systematic 

scoping review protocol. 
 

 



 

134 

 



 

135 

 



 

136 

 



 

137 

 



 

138 

 



 

139 

 



 

140 

 

Appendix IV: Exploring the origin of pain subclassification, with emphasis on low 

back pain: a systematic scoping review. 
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Appendix IV: Does duration of pain at baseline influence longer-term clinical outcomes 

of low back pain patients managed on an evidence-based pathway? 
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