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Abstract
Introduction Prognostic screening of people with low
back pain (LBP) improves utilisation of primary healthcare
resources. Whether this also applies to secondary
healthcare remains unclear. Therefore, this study aims to
develop prognostic models to determine at baseline which
patients with persistent LBP are likely to have a good
and poor outcome to a 5-week programme of combined
education and exercise (‘UPLIFT’) delivered in a secondary
healthcare setting.
Methods and analysis A prospective cohort study of
246 people with persistent LBP will be conducted in a
secondary healthcare outpatient setting. Patients will
be recruited from a physiotherapy-led neurosurgical
screening clinic. Demographic data, medical history
and psychosocial characteristics will be recorded at
baseline. Fear avoidance beliefs, pain self-efficacy,
LBP treatment beliefs, pain catastrophising, perceived
injustice, depression, anxiety and stress, disability
level, pain intensity and interference, health status and
social connectedness will be considered as potential
prognostic variables, which will be assessed using selfreported questionnaires. Participants will attend the
UPLIFT programme, consisting of weekly 90 min group
sessions that combine interactive education sessions
and a graded exercise programme. The outcome
measure to identify good and poor outcome is the
Global Rating of Change scale, assessed at completion
of the UPLIFT programme and at 6 months follow-up.
Multiple imputation analyses will be performed for
missing values. Prognostic models will be developed
using multivariable logistic regression analyses, with
bootstrapping techniques for internal validation. We will
calculate the explained variance of the models and the
area under the receiver operating characteristic curve.
Furthermore, we will determine whether participation
in the UPLIFT programme is associated with changes in
psychosocial characteristics.
Ethics and dissemination Gold Coast Health Service
Human Research Ethics Committee (HREC/18/QGC/41) and
the Griffith University Human Research Ethics Committee
(GU Ref No: 2018/408) approved the study. Dissemination
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Strengths and limitations of this study
►► The results of this study may help identify factors

that influence outcome for patients with low back
pain in secondary healthcare settings.
►► The sample size allows assessment of a broad spectrum of psychosocial predictor variables, but does
not allow the reassessment of previously studied
biological variables.
►► This pragmatic study evaluates existing best evidence-informed clinical practice.
►► This study is a valuable first step in identifying
potential predictors or effect modifiers, but without a comparison group we cannot guarantee that
the predictors identify those who do well with the
UPLIFT programme, or those that have a favourable
natural history.
►► Patients are recruited from one hospital which may
limit the generalisability of the findings.

of findings will occur via peer-reviewed publications and
conference presentations.
Trial registration number ACTRN12618001525279.

Introduction
Low back pain (LBP) is the leading cause of
disability worldwide1 2 and the population
burden continues to increase globally.3 In
2015, the global point prevalence of activity-limiting LBP was 7.3%, implying that
540 million people were affected at any one
time.1 General practitioners in Australia refer
patients with persistent LBP to a medical
specialist at a rate of 5.2 per 100 patients with
LBP,4 5 despite specialist intervention being
indicated for only a small proportion of these
patients.6
Clinical guidelines recommend a biopsychosocial management approach for people
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with persistent LBP.7 8 High-quality evidence supports the
use of biopsychosocial interventions, focusing on active
management strategies that address psychosocial domains
and improvements in physical function.7 9 Despite this
increasingly accepted approach, optimal management for
people with persistent LBP remains a source of contention in the literature9 10 with few established interventions
demonstrating long-term effectiveness.11
While biopsychosocial interventions are promising,
experts suggest that patient outcomes could be improved
with stratified care approaches, matching subgroups of
patients to interventions from which patients are most
likely to benefit.12 13 Certainly, in primary healthcare,
stratified care using prognostic tools can identify patients
with persistent LBP likely to respond to specific interventions, improve patient outcomes and reduce healthcare
costs.14–16 To date, there is no evidence to suggest that
these findings can be translated into secondary or tertiary
healthcare settings.4 17
Clinical guidelines recommend secondary care referral
for patients with LBP when treatment needs are too
complex for primary healthcare management.17 18 A
recent review suggested that the use of prognostic tools
validated in primary healthcare to direct treatment decisions for patients with LBP are not helpful to direct treatment in secondary healthcare. The review highlighted
that investigations of factors that influence responders in
secondary healthcare are significantly lacking.4
The vast majority of research pertaining to patients with
persistent LBP in primary healthcare settings has identified that psychosocial factors, rather than biological
factors, are more likely to identify responders to specific
interventions. Factors such as distress and anxiety,11 fear
avoidance beliefs,12 pain self-efficacy,13 body perception,14
pain catastrophising15 and perceived injustice16 have
been shown to predict responses to specific interventions. Therefore, programmes aimed at also addressing
these factors may be more effective than programmes
addressing biological factors only.
The UPLIFT programme is an innovative evidence-informed biopsychosocial group intervention for patients
with persistent LBP who have been referred to a neurosurgical screening clinic but for whom surgery is not indicated. A retrospective analysis of the first 120 patients
who completed the programme revealed a success rate
of 55%, based on a clinically significant improvement in
the Global Rating of Change (GROC) score obtained at
completion of the programme.
We hypothesise that utilisation of health service
resources may be further improved if good and poor
outcome to the UPLIFT programme could be identified accurately and objectively at baseline. Referral into
the programme is currently dependent on the clinical
opinion of the screening physiotherapists. There is
recognition that these decisions may be improved with
the addition of a tool to help identify those patients likely
to gain the most benefit from the UPLIFT programme
and, conversely, those patients who are at risk of a

poor outcome who may require alternative treatment
approaches.
The primary aim of the proposed study is to derive
prognostic models from baseline variables from the
psychosocial domains to identify good and poor outcome
to the UPLIFT programme. We hypothesise that the
derived prognostic models will be significantly better
at predicting good and poor outcome than the current
55%–45% ratio for treatment success versus non-success.
The secondary aim is to gain insight into what psychosocial factors change following completion of the UPLIFT
programme.
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Methods and analysis
Study design and setting
The study is a single-centre, prospective cohort study
with 6 months follow-up (figure 1). Participant recruitment will take place at the outpatient department of
Gold Coast University Hospital, Australia. Data collection started in July 2018 and we anticipate data collection
will be completed by December 2019. All participants
will provide written informed consent before participating in the trial. The study will be implemented and
reported in line with the Strengthening the Reporting of
Observational Studies in Epidemiology and Transparent
Reporting of a multivariable prediction model for Individual Prognosis or Diagnosis (TRIPOD) statements.
Participants
The physiotherapy-led neurosurgical screening clinic
at the hospital triages patients with persistent pain.
According to their needs and possible benefits, people
with persistent LBP may be referred to various management pathways, such as surgical consultation (ie,
neurosurgery), specialist consultation (ie, neurology,
rheumatology), further technical investigations, individual physiotherapy or group physiotherapy (ie, the
UPLIFT programme) and/or other individual allied
health interventions (ie, psychology, dietetics and pharmacy). Patients with persistent LBP will be recruited from
those patients referred to the UPLIFT programme. Inclusion criteria are: (1) adults over 18 years, (2) persistent
LBP (ie, at least 3 months), (3) sufficient English reading
and writing skills to complete questionnaires and to
comprehend and participate in the interactive education sessions within the programme. Exclusion criteria
are: (1) contraindications for exercise, (2) recent spinal
surgery (within preceding 12 months), (3) active inflammatory conditions, such as rheumatoid arthritis and (4)
neurological conditions.
The UPLIFT programme
UPLIFT is a 5-week programme consisting of weekly
90 min group sessions that combine education and exercise. Each education session targets a different theme.
Themes are: (1) pain neuroscience, (2) activity pacing, (3)
flare-up management, (4) acceptance and (5) adopting
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Figure 1

Flow chart of the UPLIFT study. GP, general practitioner.
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healthy lifestyle behaviours (including, sleep hygiene
and meaningful movement). UPLIFT incorporates motivational interviewing techniques allowing participants
to undertake appropriate cognitive and experiential
processing of the programme’s content. Volunteer peer
mentors who have successfully completed UPLIFT assist
in facilitating the programme by sharing their own experience of the UPLIFT programme. The mentors are given
3 hours of face-to-face training by the programme’s lead
physiotherapists. The interactive delivery style of UPLIFT
aims to improve participants’ knowledge, which underpins true conceptual and behaviour change.19 20 Patients
in the UPLIFT programme are considered active partners
in their rehabilitation, aiming to reconceptualise their
understanding of pain, develop active coping strategies to
self-manage LBP and re-engage in value-based activities.
The combination of education and physical activity aims
to reduce fear of movement and provide each participant
with guidance and direction towards active behaviour
change.
Recommended physical treatments, particularly for
persistent LBP, include a graded activity or exercise
programme that targets improvements in function and
prevention of worsening disability.7 There is no evidence
demonstrating superiority of one form of exercise over
another for people with LBP.21 22 Therefore, guidelines
recommend exercise programmes take an individual’s
needs, preferences and capabilities into account when
deciding the type of exercise most appropriate for that
person.7 23 The exercise component of the UPLIFT
programme incorporates safe, graduated exposure to
feared movement and graded conditioning exercises
based on a patient’s individual goals.23 The five themes
from the education component of the programme are
consolidated during each exercise session.
A week-by-week overview of the UPLIFT curriculum is
provided in table 1.

comorbidities and work satisfaction.1 When choosing the
outcome domains of interest, we considered both the
target population, and the nature of the intervention
(the UPLIFT programme).
The potential predictor variables are: (1) fear avoidance; (2) pain self-efficacy; (3) LBP treatment beliefs; (4)
pain catastrophising; (5) perceived injustice; (6) depression anxiety and stress; (7) disability level; (8) pain intensity and interference; (9) self-reported health status and
(10) social connectedness.

Predictor variables
Evidence does suggest that psychosocial domains such
as pain catastrophising, self-efficacy, patient expectations and beliefs are more predictive of patient outcomes
than changes in biomechanical and structural targets of
therapy.24 25 There is a lack of knowledge about prognostic
factors that influence recovery in people with persistent
LBP in secondary healthcare.4 26 It is also unclear
whether these factors will be different from prognostic
factors derived from primary healthcare. Models using
biomedical predictor variables in a postsurgical lumbar
discectomy population have also demonstrated poorly
explained variance.27 With persistent LBP causing significant personal suffering and distress, impacting on daily
function, as well as impairing social and occupational
engagement,1 potential predictor variables from psychosocial domains are the focus of this study. We have not
included previously proven predictors such as previous
episodes of back pain, presence of leg pain, body mass,
smoking, physical activity, education, employment status,

Treatment beliefs
Treatment beliefs are assessed by the Low Back Pain
Treatment Beliefs Questionnaire (LBP-TBQ).31 The
LBP-TBQ assesses treatment beliefs in people with LBP
and investigates how these beliefs affect treatment uptake
and adherence. The LBP-TBQ has four subscales (pain
medication, exercise, manual therapy and acupuncture),
comprising 16 items each. Items are scored on a 5-point
Likert scale, ranging from ‘strongly disagree’ to ‘strongly
agree’. Scores are summed, with a maximum score of 80
in each subscale. Higher scores indicate more positive
beliefs about the efficacy of specific LBP treatments. The
scale demonstrates good homogeneity and good convergent and discriminant validity.31
Pain catastrophising
The Pain Catastrophising Scale (PCS)32 measures the
degree of catastrophic thinking related to the individual’s pain condition, which can affect pain experiences.
The PCS consists of 13 items with three subscales:
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Fear avoidance
Fear avoidance is assessed by the Fear Avoidance Beliefs
Questionnaire (FABQ).28 The FABQ measures fear of
pain and subsequent avoidance of physical activity due
to fear. The FABQ consists of 16 items divided into two
subscales: fear avoidant beliefs about work and physical activity. Items are scored on a 6-point Likert scale,
ranging from ‘completely disagree’ to ‘completely agree’.
Higher scores on the FABQ indicate greater fear and
avoidance beliefs. The FABQ has good test–retest reliability.28 The FABQ is a preferred questionnaire to assess
fear avoidance.29
Pain self-efficacy
The Pain Self-Efficacy Questionnaire (PSEQ)30 measures
the confidence people with pain have to perform activities while in pain. Low self-efficacy is a predictor of
being at risk of long-term disability and depression, while
higher self-efficacy appears to enhance and maintain the
long-term effects of rehabilitation. The PSEQ is a 10-item
questionnaire. Items are scored on a 6-point Likert scale,
ranging from ‘not at all confident’ to ‘completely confident’. Scores are summed with a maximum score of 60,
with higher scores indicating better pain self-efficacy.
The scale has high test–retest reliability and construct
validity.30 The PSEQ is a preferred questionnaire to assess
pain self-efficacy.29

Curriculum of the UPLIFT programme
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► Degree of pain does not equal degree

► Group discussion sharing ‘good news
of damage.
stories’ and ‘lessons learnt’ from
► Pain is an overprotector.
previous week.
► Pain is one of many protective outputs. ► Examples of when the nervous system
► Meaningful movement reduces pain.
can be overprotective, leading to
avoidant behaviours.
► Discuss examples where significant
injury does not cause significant pain.
► Personalised content by participants
sharing related experiences.
► Explore and discuss pacing examples
within group members.

► Degree of pain does not equal degree

2. Pacing

3. Flare-up
management

►

►

►

►

Pain is normal and is always real.
Pain is a protective mechanism.
Pain involves distributed brain activity.
Pain and tissue damage are poorly
related.
► Pain relies on context.
► We are bioplastic.

► Group discussion sharing ‘good news
of damage.
stories’ and ‘lessons learnt’ from
Increased pain can be from multiple
previous weeks.
causes.
► Reflection and sharing of typical
triggers from personal narratives.
Important to manage the physiological
and psychological responses.
► Education regarding the body’s
physiological response to danger
Triggers of flare-ups are not necessarily
biomechanical.
and threat, awareness of triggers and
Active approaches promote recovery.
psychological response.
► Relaxation strategies.

►

►

►

►

►

► Examples of pain as an output of the

►
►
►
►

1. Pain neuroscience
education
nervous system in everyday activity.
The body sending danger signals and
the brain decides whether to produce
pain.
The body learns and may become
overprotective over time.
Improving knowledge and
understanding pain changes pain.
Exploration and discussion of how the
intensity of pain can vary depending
on context.
Discussion of participants’ own
experiences of how memory, anxiety
and mood can alter their experience
of pain.

Content

Target concepts

Themes/Sessions

Interactive education sessions (60 min per theme/session)

Table 1

►

►

►

►

facilitators present to steer and nudge conversation.
Motivational interviewing techniques, challenging
individuals; ‘what would happen if you did something
different next time?’
Expert patient shares their flare-up management
strategies (third-party endorsement).
Practice a mindfulness exercise (body scanning,
breathing).
Workbook activity: development of individualised
flare-up plan.

► Small group peer-to-peer discussion model with

►

►

►
►
►

►

to personal experience of pain?

content covered?

► Can participants explain to the group the

produces pain?

► Can participants explain to each other what

their pain was affected by context?

► Can participants share examples of when

► Level of group interaction and engagement.
► Can participants extrapolate target concepts

Assessment
Did the participant understand?

►

►

►

►

►

Continued

they experience during a flare-up of pain
(anger, fear, sweating, poor sleep)?
Review of active coping strategies used and
intended to use.
Can participants identify physical and
psychological triggers of their flare-ups?
Can participants explain to the group a new
strategy they will use during a flare-up?
Review engagement in waking and walking
programme.
Review of individualised flare-up plan.

► Level of group interaction and engagement.
► Can participants identify other symptoms

► Level of group interaction and engagement.
facilitators present to steer and nudge conversation. ► Can participants discuss with each other
Use of motivational interviewing techniques,
what pacing strategies they have learnt and
affirmations, seeking clarifications, exploring barriers.
will be able to implement into their daily and
Participant, expert patient and therapist storytelling.
valued activities?
Painful Yarns book.54
► Review of individualised pacing plan.
Expert patient shares their experiences using pacing
strategies (third-party endorsement).
Waking and walking habit introduced: participants
commit to waking at the same time 5 days per week,
move through their morning routine and engage in a
walk outside of the house, of a distance of their own
choosing.
Workbook activity: development of individualised
pacing plan.

► Small group peer-to-peer discussion model with

►

►

►
►
►

►

patient workbook to strengthen the education
provided by face-to-face group sessions.
Small group peer-to-peer discussion model with
facilitators present to steer and nudge conversation.
Participant and therapist storytelling.
Use of metaphors.
Expert patients share their story and understanding
of their pain (third-party endorsement).
Multimedia resource: ‘Tame the beast’ (https://www.
tamethebeast.org).
Explain Pain Supercharged book.19

► Every participant will be provided a take-away

Delivery mode and additional resources
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6

Continued

►
►

►
►

► Group discussion sharing ‘good news
enhances reduction in pain and
stories’ and ‘lessons learnt’ from
increased capacity.
previous weeks.
Sleep is restorative.
► Education presented about how the
Aim to reach a 30 min per day exercise
compromised health of the immune
programme.
system through poor diet, sleep,
Socialisation is important.
smoking or lack of exercise impairs
Meaningful movement reduces pain.
recovery.
► Pain and poor sleep quality have a
bidirectional relationship.
► Group activity to develop a healthy
sleep plan, identifying unhelpful sleep
behaviours.
► Presentation of community options for
group exercise.
► Seek input from participants about
knowledge of opportunities for
community engagement.

► Overall improved general health

►

►

►
►

►
►

conversation.
Storytelling encouraged and peer supported.
Expert patient shares their helpful sleep behaviours
and engagement in meaningful movement (thirdparty endorsement).
Motivational interviewing techniques.
Multimedia resource: ‘23 ½ hours’ (https://www.
youtube.com/watch?v=aUaInS6HIGo).
Review of City of Gold Coast Active and Healthy
programme (http://www.goldcoast.qld.gov.au/
community/activehealthyprogram27969.html).
Workbook activities:
–– Development of an individualised healthy sleep
plan.
–– Development of an individualised movement
plan.

► Small group peer-to-peer discussion model.
► With facilitators present to steer and nudge

unhelpful sleep behaviours?

programme.

► Review of healthy sleep plan.
► Review of individualised movement plan.
► Review engagement in waking and walking

► Can participants identify their helpful and

activity they have been avoiding that they
can reintegrate over the week?
► Review of 4-point decision making grid
activity. Can participants explain their
responses to group members?
► Review of goal setting activity.
► Review engagement in waking and walking
programme.

► Can participants describe what valued

family, friends, health professionals?

► Level of group interaction and engagement.
► Can participants identify support networks—

Assessment
Did the participant understand?

►
►
►
►

interactive education sessions.
Participants engage in goal-oriented ‘safe’ movement, including graduated exposure to feared movement/activities, cardiovascular exercise and a practical tai chi and yoga series.
Participants can choose which cardiovascular exercise modality they perform (stationary bike, rowing machine, treadmill).
Exercises are tailored to match individual capacity and individualised goals.
Where possible, exercises are designed to facilitate socialisation between participants.

► Participants are encouraged to reflect individually during each exercise session on personal experiences of movement and avoidance, and are supported to apply knowledge from content discussed during the

reduce pain associated with movement.

► The kind of exercise each participant finds accessible and affordable is identified, promoting independent and sustainable engagement in the community.
► Immediately following group learning, participants move into an adjacent area for a 30 min exercise session.
► Exercise is supervised by two physiotherapists. A feature of the exercise area is the presence of large mirrors, providing real-time visual feedback to patients, and facilitating the reorganisation of neural networks to

Week 1–5: physical activity and exercise (30 min per session)

5. Healthy lifestyles

light of social stigma.

► Presentation of evidence regarding the

made and/or attempted. As required, challenge
participant ambivalence (‘on a scale of 1–10, how
likely are you to try and do a little more exercise’).
different things and can be uncoupled.
poor correlation between normal agerelated changes on imaging and pain. ► Workbook activities:
–– “What valued activity have I been avoiding that
► Examination through discussion of the
I can reintegrate this week?”
differences between the experience of
–– Four-point decision-making grid activity
pain and the nature of suffering.
► Value- based action despite pain.
(important/not important, changeable/
not changeable).
► Participants encouraged to let go
of any perceived injustice, as it is a
–– Pragmatic goal setting.
barrier to recovery.

► Pain and disability from pain are two

helpful.

► Pain is one of many protective outputs. ► Group discussion sharing ‘good news ► Small group peer-to-peer discussion model.
► With facilitators present to steer and nudge
stories’ and ‘lessons learnt’ from
► Some pain may be unavoidable.
conversation.
previous weeks.
► Normal experience of persistent pain
► Examination of some of the personal ► Storytelling encouraged and peer supported.
is one of relapse and recovery over a
► Expert patient shares their experience of reaching a
stories about what participants have
protracted period.
point of acceptance (third-party endorsement).
avoided and why.
► Acceptance is pragmatic resilience, it
► Motivational interviewing techniques used,
► Exploration of how participants feel
is not ‘giving up’ or resignation.
discovering what behavioural changes have been
they may have to validate their pain in
► In most cases, more scans are not

Delivery mode and additional resources

4. Acceptance

Content

Target concepts

Themes/Sessions

Interactive education sessions (60 min per theme/session)

Table 1
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magnification, rumination and helplessness. Responses
are scored on a 5-point Likert scale, ranging from ‘not
at all’ to ‘all the time’. Scores above 30 indicate a clinically relevant level of pain catastrophising. The PCS has
adequate test–retest reliability.33 34 The PCS is a preferred
questionnaire to assess pain catastrophising.29
Perceived injustice
Perceived injustice is assessed using the Injustice Experience Questionnaire (IEQ).32 The IEQ measures the
degree to which individuals perceive their postinjury life
as being characterised by injustice. Respondents indicate
how frequently they think of 12 statements. Responses are
scored on a 5-point Likert scale ranging from ‘not at all’
to ‘all the time’. Higher scores indicate higher perceived
injustice. The IEQ has high test–retest reliability and
good construct validity.32
Depression, anxiety and stress
The Depression Anxiety and Stress Scale 21 (DASS-21)35
is a short form of the original DASS-42 instrument. The
scale measures symptoms of negative emotional states
(depression, anxiety and stress) experienced during
the last week. The DASS-21 comprises 21 items, with
responses scored on a 4-point Likert scale ranging from
‘did not apply to me at all’, to ‘applied to me very much,
or most of the time’. The three subscales each have individual cut-off scores for severity of emotional state. For
depression, scores from 11 to 13 indicate a ‘severe’ level of
depressive symptoms. For anxiety, scores from 8 to 9 indicate a ‘severe’ level of anxiety symptoms. For stress, scores
from 13 to 16 indicate ‘severe’ level of stress symptoms.
The DASS-21 has adequate reliability, and strong convergent validity.35 The depression subscale of the DASS-21 is
a preferred questionnaire to assess depression.36

Self-reported health status
Self-reported health status is assessed by the Short Form
Health Survey (SF-36).41 The measure consists of 36
items covering eight domains (bodily pain, physical functioning, role limitations due to physical health problems,
role limitations due to personal or emotional problems,
emotional well-being, energy/fatigue, social functioning
and general health perceptions). Higher scores indicate
better self-reported health. The SF-36 has good test–retest
reliability.41–43
Social connectedness
The Social Connectedness Scale (SCS)44 measures the
degree to which a person feels connected to others in their
social environment. The SCS focuses on the emotional
distance or connectedness between the self and other
people. It is an 8-item questionnaire with scores recorded
on a 6-point Likert scale ranging from ‘strongly agree’
to ‘strongly disagree’. Higher scores indicate stronger
perceived social connectedness. The scale has good test–
retest reliability and high construct validity.44
Outcome measure
Global Rating of Change
The primary outcome to determine success of the UPLIFT
programme is the score on the 11-point GROC scale,
ranging from −5 (‘very much worse’) to +5 (‘completely
recovered’). A score of ≥+3 will define success. GROC
scores will be assessed immediately following completion of the programme and at 6 months follow-up, with
the latter being the primary time-point. The GROC scale
is recommended for use in clinical research as a core
outcome measure of global improvement with treatment45 and is responsive to change.46

Pain intensity and interference
The Brief Pain Inventory (BPI)39 measures two different
aspects of pain: pain intensity and interference in everyday
life. The BPI is a 9-item questionnaire. Respondents first
indicate their area(s) of pain on a body chart, then answer
items on the two subscales. Responses on both subscales
are scored on an 11-point Likert scale ranging from ‘no
pain’ to ‘pain as bad as you can imagine’ for pain intensity, and ‘does not interfere’ to ‘completely interferes’ for
interference. The BPI has good test–retest reliability and
construct validity.39 40

Procedure
Patients with persistent LBP will be recruited and assessed
for eligibility from those patients referred to the UPLIFT
programme via the physiotherapy-led neurosurgical
screening clinic. Eligible patients will receive oral and
written information about the study and provide written
consent prior to participating.
Once consent is provided, participants will complete
the Adult Pre-Exercise Screening Tool47 to screen for risk
factors associated with exercise and will also complete
the Patient Initial Referral Questionnaire (Electronic
Persistent Pain Outcomes Collaboration 2011). This
form includes personal details (such as demographic data
and medical history), work status, medication use and
also the BPI, DASS-21, PSEQ and PCS questionnaires).
Participants will then complete the other questionnaires
(FABQ, LBP-TBQ, IEQ, ODI, SF-36 and SCS). Collection
of all baseline data takes between 30 and 45 min via paper
survey and occurs under the supervision of a research
assistant at the university teaching hospital. Participants
will then commence the 5-week UPLIFT programme.
Immediately on completion of the programme, participants will complete the same questionnaires as those used
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Disability level
Disability level is assessed by the Oswestry Disability Index
(ODI).37 The ODI measures the level of function (degree
of disability) in activities of daily living for a person with
LBP. The ODI consists of 10 questions with responses
rated on a 6-point Likert scale reflecting the degree
of limitation for each activity, ranging from no limitation to maximum limitation. Scores are converted to a
percentage of degree of disability. The ODI has high test–
retest reliability and construct validity.37 38

Open access
at baseline as well as the GROC scale. Six months after
completing the UPLIFT programme, participants will
be sent the GROC scale by the research assistant, either
electronically or a printed copy, depending on patient
preference. This will be completed at home without staff
assistance. All baseline measures will be collected by a
researcher blinded to programme participation. Assessment at baseline and on immediate completion of the
programme will occur at the university teaching hospital.
Sample size estimation
Considering (a) the anticipated success rate of 55%
based on retrospective analysis of the first 120 participants in the UPLIFT programme, (b) consideration of
10 potential predictor variables (see below) for each
multivariable prognostic model (separate models will
be developed to identify good and poor outcome to the
UPLIFT programme) and (c) the rule-of-thumb of 10
participants in the limiting sample size per predictor variable, 223 participants are required to prevent overfitting
of the model (10 potential predictor variables×10 events
per variable equals 100 participants in the limiting sample
size (ie, the least frequent outcome which is 45%); for 100
participants with a non-favourable outcome (45%), 123
participants will have a favourable outcome (55%); hence,
a sample of 223 participants is needed). Considering an
anticipated drop-out rate of 10% at 6 months follow-up
(primary time-point), a sample size of 246 participants is
required. This sample size is comparable with other prognostic studies in musculoskeletal research.48–50
As enrolling in the study does not involve a substantial
extra burden to the participants of UPLIFT, we anticipate (based on pilot data) that the majority of patients
referred to the UPLIFT programme will consent to enrol
in the study.
Statistical analysis
Data integrity and storage
All data will be collected and stored in a de-identified
manner. Assessment and outcome questionnaires will be
coded using random identification numbers, rather than
(potentially) identifiable codes. Only the researchers will
have access to the conversion key, which links the identification numbers to participants. Data and the conversion
key will be stored in locked filing cabinets and in password-protected folders on password-protected computers.

Multivariate Imputation by Chained Equations method
with Predictive Mean Matching. The number of imputations will be related to the percentage of missing data.
The association between the potential predictor variables
and programme success will be evaluated using multivariable logistic regression analyses with backward Wald
selection. In agreement with the TRIPOD statement, we
use automatic backward Wald selection, but use 0.157
rather than 0.05, to increase the likelihood that predictors are included in the model. We correct for optimism
by internal validation using bootstrapping.
All assumptions (linearity between independent
continuous variables, log odds and multicollinearity) will
be checked before model building. Predictor variables
will be entered as continuous variables (if there is a linear
relation with the outcome).
How well the prognostic models fit the data will be determined with the Hosmer-Lemeshow test and the explained
variance with the Nagelkerke R2. Discriminative ability of
the two models will be assessed using the area under the
receiver operating characteristic curve. An area under the
curve of 0.5 indicates poor discrimination above chance,
0.7 fair discrimination, 0.8 acceptable discrimination,
whereas an area under the curve of 1.0 indicates perfect
discrimination. To correct for overfitting, the internal
validity of the models will be assessed through bootstrapping techniques with 500 repetitions. If feasible, we will
develop prognostic models based on analysis from those
participants who complete all five sessions of UPLIFT and
analysis from all participants who complete a minimum of
three sessions of the programme.
Patient and public involvement
Patients were involved in the assessment of the burden of
the intervention and extra time required to participate
in the research, for example, the extra time needed to
complete additional self-reported questionnaires and
outcome measures. Patient feedback has also influenced
the content and delivery modes of the intervention. We
will invite patient and public representatives to assist us
to develop our dissemination strategy to patient groups.
Patient and public representatives were not involved in
the formulation of the research question, study design or
outcome measures.
Ethics and dissemination
The study is registered in the Australian New Zealand
Clinical Trials Registry (ACTRN12618001525279). The
results of the study will be published in peer-reviewed
journals and disseminated at several conferences.

Statistical analysis plan
Missing value analyses will be performed by the
Little’s missing completely at random (MCAR) test to
determine whether values are (completely) missing
at random. Main baseline characteristics will then be
compared to determine if there are any relevant differences between participants with and without missing data.
Characteristics will be compared both visually and statistically with independent sample t-test and Mann-Whitney U
test. Multiple imputation methods will be performed on
the predictors and outcomes with missing values by the

Discussion
The present study will evaluate whether good and poor
outcome to the UPLIFT programme can be accurately
identified when considering baseline data from various
psychosocial domains. There is a growing body of evidence
indicating that patient beliefs and psychosocial factors,
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such as pain catastrophising, self-efficacy and patient
expectations, are better predictors for the management
of people with LBP than biomechanical and structural
pathology.24 51 Patients with reduced physical function,
psychological distress, negative feelings about their LBP
and increased fear of movement, are more disabled by
their LBP and are more likely to have a poor outcome.52
Evidence suggests an absence of clinically meaningful
long-term effects of interventions and the trend towards
increasing LBP disability and chronicity.2 24
People with LBP referred to specialist secondary
healthcare services present with increased pain intensity, reduced function and higher rates of poor prognosis than patients presenting to primary healthcare
services.15 53 Before reaching the secondary care service,
the vast majority of patients with LBP have already failed a
course of conservative treatment.10 Secondary healthcare
clinicians are then faced with the challenge of providing
time and cost-efficient, evidence-based interventions for
this population group.53 A recent review highlighted that
research aiming to reveal factors that identify responders
in secondary healthcare is lacking.4 To date, there is
no evidence that the prognostic variables identified in
primary healthcare can be translated into secondary
healthcare.4
The health service and patient outcomes may be further
improved if good and poor outcome to the UPLIFT
programme can be identified more accurately and more
objectively at baseline. There is a need to improve the
appropriate utilisation of the UPLIFT programme and
evaluate and further improve patient outcomes following
the programme. There is a recognised need to develop
an easy-to-use screening tool at baseline that may help
identify those patients likely to gain the most benefit from
the UPLIFT programme and, conversely, those patients
who are at risk of a poor outcome who may require
alternative treatment approaches. This pragmatic study,
which reflects existing clinical practice, aims to derive
prognostic models to identify good and poor outcome to
the UPLIFT programme. If valuable models can be developed, validation of the models in future studies will be
essential before the models can be recommended in clinical practice. Furthermore, identification of prognostic
factors may help in the future development of screening
tools to help guide treatment direction.
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