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Abstract 

Background  Non-specific low back pain is a common and costly global issue. Many people with low back pain live 
for years with ongoing symptom recurrence and disability, making it crucial to find effective prevention strategies. 
Motivational interviewing (MI) is an evidence-based patient-centred counselling style that helps motivate individuals 
to change their behaviours. In combination, MI and cognitive-behavioural therapy (MI-CBT) has the potential to yield 
long term improvements in pain and disability and reduce incidence of recurrence.

Method  This is a two-arm superiority randomised controlled trial comparing MI-CBT and Education (n = 83) 
with Education only (n = 83). Participants that have recovered from a recent episode of non-specific low back pain 
(7th consecutive day with pain ≤ 2 on a 0–10 numeric pain rating scale) will be eligible for inclusion into the study. 
Both groups will receive five 30-min sessions over a 10-week period as well as the Navigating Pain booklet, homework 
book and a standardised exercise programme. In the intervention group, MI-CBT techniques will be used to provide 
individualised support, identify beliefs, and increase engagement with the resources provided. Outcomes measures 
include pain (current and in the last 7 days) as rated on the numeric pain rating scale. This will be used to determine 
recurrence (number of participants who report back pain ≥ 3 out of 10 on the numeric pain rating scale). Further-
more, self-reported (1) pain intensity; (2) pain catastrophizing; (3) fear-avoidance beliefs; (4) pain self-efficacy; (5) 
depression and anxiety; (6) disability will be measured. All outcomes will be measured at baseline, and again at 3-, 6-, 
and 12-months post allocation.

Discussion  The effective delivery of self-management strategies to prevent recurrence of low back pain is an impor-
tant aspect that requires urgent attention. This study will provide new information on the effectiveness of using 
an MI-CBT approach to facilitate self-management through education and exercise to improve low back pain out-
comes. Evidence emerging from this trial has the potential to inform clinical practice and healthcare management 
of non-specific low back pain.
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Trial registration  Prospectively registered with Australian New Zealand Clinical Trials Registry: 
ACTRN12623000746639 (10/07/2023).
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Introduction
Low back pain is the leading cause of disability world-
wide [1–3] and is second only to the common cold as the 
reason for seeing a general practitioner [4]. In 2020, this 
condition affected 619 million people globally, with cases 
projected to exceed 800 million by 2050 [3]. While a sig-
nificant percentage of acute back pain episodes resolve 
within 2 to 3  months of onset [5, 6], recurrence rates 
are alarmingly high, ranging from 25 to 60% at one year 
[7–9] leading to 20% to 30% of individuals developing 
chronic pain [10]. This high recurrence rate, and chronic 
pain trajectory, underscores the urgent need for effective 
prevention strategies. To address this global health chal-
lenge, clinical practice guidelines have been developed 
worldwide, all advocating for a biopsychosocial approach 
[11–13]. These guidelines emphasize initial education, 
advice, self-management, and the potential use of physi-
cal and psychological therapies. Patient education and 
exercise have shown moderate-quality evidence in alle-
viating acute back pain symptoms and reducing the like-
lihood of recurrence [11, 14]. However, achieving and 
maintaining adherence to these self-management strate-
gies is often an issue [15], despite being a key component 
of the effectiveness of these types of treatments [16].

Given the persistently high recurrence rates, there 
is a compelling need to explore innovative approaches 
to enhance the uptake and adherence to patient educa-
tion and exercise advice. The integration of Motivational 
Interviewing (MI) and Cognitive-Behavioural Techniques 
(CBT) into pain education and exercise advice emerges 
as a promising avenue for addressing the burden of low 
back pain recurrence.

Patient education typically focuses on improving self-
management by providing information about the nature 
of pain and encouraging the continuation of normal 
activities [12]. Worldwide, a range of pain education 
booklets for patients have been developed by health 
professionals, researchers, and professional organisa-
tions (e.g., Navigating Pain by the New Zealand Pain 
Society). Recommended exercise prescription varies, 
encompassing different types of exercise (e.g., advice to 
stay active, stretching, aerobic exercise, motor control 
exercises, yoga, tai-chi) and modes of delivery (group, 
individual, self-guided, supervised) [13]. Some evi-
dence suggests that education and exercise can reduce 
the recurrence of back pain by up to 45% at 12-months 
[17]. However, the efficacy of education and exercise 

for patients with acute low back pain is equivocal [8, 9]. 
For example, individualised pain education was no dif-
ferent from placebo (listening, showing interest, giving 
attention) for both acute and 12-month reductions in 
pain as well as healthcare seeking behaviour [8]. Simi-
larly, 12-weeks of individualised exercise and educa-
tion which covered anatomy, function, back pain risk 
factors, and activity, did not differ significantly from 
providing a ‘Managing Back Pain’ booklet in prevent-
ing back pain recurrence at 12-months [9]. The lack of 
positive outcomes in these studies could be attributed 
to several factors, including suboptimal exercise adher-
ence, and not addressing individual psychosocial fac-
tors or pain beliefs. Neither study supplemented their 
patient interactions and delivery of education or advice 
with a behavioural technique such as MI, which pro-
vides for a bespoke delivery of information [18].

MI is a directive, evidence-based patient-centred coun-
selling style that supports an individual’s motivation to 
change [19, 20]. MI has demonstrated effectiveness in 
promoting health-related behaviour change across vari-
ous populations and health conditions [18, 21–26]. In 
people with acute and sub-acute low back pain, MI has 
been shown to improve functional capacity when used 
as an adjunct to physiotherapy [27]. Although some evi-
dence has explored the use of MI for individuals with 
chronic low back pain [28–30], no study has investigated 
the potential of MI to augment patient education and 
exercise for preventing back pain recurrence. MI might 
play a pivotal role in preventing back pain recurrence and 
improving fidelity of evidence-based practices [20].

Cognitive behavioural therapy (CBT) is a psychoso-
cial therapeutic method of behavioural change focussed 
on restructuring maladaptive beliefs and emotions as 
well as improving coping skills and behaviours [31]. 
It has been shown to be effective in improving pain, 
physical function, quality of life and pain catastrophiz-
ing beliefs [31–33], and is a recommended first line of 
treatment for chronic low back pain [11]. Additionally, 
combining MI with complementary treatments such 
as CBT, that is MI-CBT, has been shown to improve 
health-related outcomes such as physical activity and 
body composition [24]. However, to our knowledge, no 
previous studies have examined the potential of MI-
CBT to facilitate established self-management strate-
gies (education and exercise) for reducing back pain 
recurrence after an acute episode of low back pain.
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This protocol paper outlines the design of a randomized 
controlled trial, which aims to assess the effectiveness of 
patient education and exercise advice facilitated by MI 
and CBT techniques (Edu + MI-CBT) compared to edu-
cation and exercise (Edu only) in preventing low back 
pain recurrence among individuals who have recently 
recovered from an acute episode. The primary objec-
tives are to examine the proportion of patients reporting 
pain ≥ 3 out of 10 at 3, 6 and 12 months [9] and the pain 
intensity reported at 12 months, between the two groups. 
Secondary objectives include examining changes in pain 
catastrophizing, fear-avoidance beliefs, pain self-efficacy, 
depression and anxiety, and disability, as well as monitor-
ing ongoing treatment, medication usage and physical 
activity reporting. Positive findings from this trial will 
inform the scalable implementation of such strategies 
within the primary care system of New Zealand.

Methods
This study is a two-arm superiority randomized con-
trolled trial comparing Edu + MI/CBT vs Edu only 
for participants who have ceased treatment from an 

episode of acute low back pain. Potential participants 
who have completed treatment for an acute episode of 
low back pain New Zealand Chiropractic College clinic, 
will be screened for eligibility. Those who meet the 
inclusion criteria will be randomly assigned to either 
Edu + MI/CBT or Edu only. Allocation will be con-
cealed until after the baseline measures are collected 
at the first session (Fig.  1). Both groups will receive 
standard self-management resources, which include 
the “Navigating Pain” booklet, homework book and 
an exercise programme, and have five 30-min sessions 
over a 10-week period. In the intervention group, MI-
CBT techniques will be used to provide individualised 
support, identify beliefs, and increase engagement 
with the resources provided. In the Education only 
group, participants will be provided with the resources 
as per standard protocols for delivering health educa-
tion, where participants are directed in terms of what 
to do, without providing any specific MI-CBT based 
support. All outcome measures will be assessed at 
3-, 6- and 12  months follow up. The protocol follows 
the ‘Standard Protocol Items: Recommendations for 

Fig. 1  Participant flow chart



Page 4 of 9Watson et al. BMC Public Health         (2024) 24:2415 

Interventional Trials’ (SPIRIT) guidelines (Supplemen-
tary File 1) [34].

Participant eligibility and recruitment
Participants will be eligible to participate in the study if 
they are 18 years and older and have recovered (defined 
as ≥ 7 consecutive days with pain ≤ 2 on a 0–10 numeric 
pain rating scale) from a recent (i.e., pain onset within 
last 3-months) episode of acute non-specific low back 
pain (defined as pain in the area between the 12th rib and 
buttock crease not attributed to a specific diagnosis) and 
they have received treatment for this at the New Zealand 
College of Chiropractic Clinic.

Participants will be excluded from the study if they 
have any specific low back pain diagnosis (e.g., discitis, 
malignancy, axial spondyloarthropathy); radiating or 
referred pain past the buttock; previous spinal surgery; 
have had any back pain in the last year prior to the most 
recent episode that has required them to seek treatment 
from an allied health professional or take pain reliev-
ing medication; diagnosed with any co-morbidity that 
prevents participation in exercise; inadequate English 
language that prevents completion of outcome measure 
assessment or engagement in the intervention.

The study will be conducted at the community clinic 
of the New Zealand (NZ) Chiropractic College in Auck-
land, New Zealand. Participants are invited to partici-
pate in the study by Chiropractors and administrative 
staff at the community clinic, after completion of their 
low back pain treatment. Potential participants will be 
screened telephonically for eligibility prior to inclusion. 
The researchers will discuss the trial protocol and pro-
vide the participant information sheet to eligible partici-
pants (Supplementary File 2). Consent will be taken by 
a researcher/s trained in Good Clinical Practice (GCP). 
Participants will be given the opportunity to provide con-
sent in-person, electronically, or by mail (Supplementary 
File 2).

Blinding and randomisation
After consent is provided, included participants will 
be randomly allocated to either Edu + MI-CBT or Edu 
only using a computer-generated alphanumeric code. A 
researcher (IKN) not involved in the recruitment, enrol-
ment, or data collection will generate the allocation 
sequence and perform the randomisation. Randomisa-
tion will use a 1:1 allocation ratio. A sealed envelope with 
the participant’s group assignment will be presented to 
the researcher at the time of the first session.

Participants will be informed that the trial is comparing 
two interventions, both involving provision of education 
and exercise, but will be blinded to method of delivery. 
Unblinded researchers will carry out both interventions 

and enter the data into coded files to ensure group mem-
bership is blinded during analysis. Researchers perform-
ing the data analysis will be blinded to the groups. There 
is no foreseeable requirement for unblinding participants 
during the study.

Outcome assessments
All outcomes will be measured at baseline, 3-, 6- and 
12-months post commencement (Table  1). Participant 
characteristics obtained at baseline will include age, gen-
der, work status, ethnicity, time off work due to back pain 
in the last month, self-reported back pain intensity at the 
start of recent treatment, back pain medication use in the 
last month, physical activity levels in the last week, and 
back pain treatments undertaken in the last month.

Primary outcomes
The primary outcome measures are proportion of par-
ticipants reporting low back pain (current and in the 
last 7 days) ≥ 3 out of 10 (using the numeric pain rating 
scale, 0 (no pain) to 10 (worst possible pain) at 3, 6 and 
12 months; and pain intensity (current and in last 7 days) 
reported at 12 months [35].

Secondary outcomes
Catastrophizing
The Pain Catastrophizing Scale is a 13-item self-report 
questionnaire widely used to assess pain catastrophizing, 
with good levels of validity, reliability, internal consist-
ency, and precision [36].

Fear avoidance
The Fear-Avoidance Beliefs Questionnaire (FABQ) con-
sists of two subscales related to work activity and physical 
activity, where each item is scored on an ordinal 7-point 
Likert-type scale [37].

Pain self‑efficacy
The Pain Self-Efficacy Questionnaire (PSEQ) is a 10-item 
questionnaire that allows participants to rate their confi-
dence from 0 (not at all confident) to 6 (completely confi-
dent) in performing activities while in pain [38].

Mental health
The Hospital Depression and Anxiety Score (HADS) is a 
commonly used self-rating scale developed to assess psy-
chological wellbeing, particularly in the domains of anxi-
ety and depression [39].

Disability
The Oswestry Disability Index (ODI) is one of the most 
used questionnaires for examining the impact of low 
back pain. It assesses perceived disability in 10 activities 
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of daily living, with each item consisting of 6 statements 
which are scored from 0 (least disability) to 5 (greatest 
disability). It has been shown to be a valid, reliable, and 
responsive tool that is easy to administer in the clinical 
setting [40].

Other
Other outcomes such as treatment received, medica-
tion use for low back pain, low back pain-related work 
absence and physical activity levels will be collected via 
single-item forced choice and open answer items.

Intervention
Both groups will have two 30-min face-to-face sessions 
(Session 1 and Session 2) separated by approximately 
1  week. In Session 1, all participants will be provided 
with a ‘Navigating Pain’ booklet [41] (NZ Pain Society). 
‘Navigating Pain’ is a freely available resource specifi-
cally designed by health care professionals to help peo-
ple in New Zealand understand and manage their pain. 
Content includes sections covering Understanding Pain 
(i.e., knowledge and definitions), Understanding Their 
Personal Situation (i.e., intrapersonal factors), Healthy 
Lifestyle Choices (i.e., physical activity and sleep), and 
Living Your Life (i.e., identifying support, use of pacing). 
Additionally, a ‘homework book’ will be provided to all 
participants (Supplementary File 3). This book covers 

five scenarios based on the sections of ‘Navigating Pain’. 
These include: (1) Understanding Pain, (2) Sleep, (3) 
Exercise, (4) Back Pain and You, and (5) Giving Advice 
to Future You. They are designed to explore thoughts, 
encourage self-reflection, and plan strategies for future 
pain in accordance with principles of CBT for pain pres-
entations. In Session 2, all participants will be provided 
with an exercise programme for back pain. Thereafter, 
a further three sessions will be provided (either face-to-
face or via telephone) in between weeks 4–10, and these 
will be used to follow up on the exercise and reiterate key 
messages from the education booklet as well as discuss 
relapse prevention strategies.

The Edu + MI-CBT intervention will begin with a face-
to-face session (Session 1) which will allow participants 
to share their pre-back pain activities, motivations for 
trial participation, and prior experiences with back pain 
and recovery. MI techniques will be employed to develop 
rapport, explore motivations and barriers to self-man-
agement of pain, as well as understanding participants’ 
unique perspectives. The homework book will also be 
introduced to participants in Session 1 emphasizing its 
role in comprehending pain beliefs, sleep habits, physi-
cal activity, and action planning (reinforcing CBT strat-
egies). Participants’ ambivalence and concerns regarding 
use of the homework book will be addressed collabora-
tively, eliciting the client’s perceived benefits of working 

Table 1  Schedule of procedures
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with the book in addition to engaging in flexible goal 
setting for outcomes from trial participation in line with 
MI protocols. Session 2, in addition to the exercise pro-
gram, participants will review the homework to assist in 
the understanding pain and physical activity scenarios. 
MI-CBT techniques such as open-ended questions, affir-
mations, reflections, and summarising, will be used to 
explore pain beliefs around the core message that pain 
does not always equate to damage. The multifaceted 
nature of pain perception will be explored, acknowl-
edging that various factors, including life stressors, past 
experiences, and expectations, can influence pain percep-
tion. In line with an MI approach, participants’ personal 
insights and beliefs about pain will be elicited, and dis-
cussions revolve around how this understanding impacts 
their own pain perception and management. Participants’ 
thoughts on the importance of physical activity for pre-
venting future back pain are explored, and personalized 
exercise advice will be offered based on their preferences 
and history. This approach will emphasize individualized 
exercise recommendations, highlighting the effective-
ness of various exercise types while allowing participants 
to lead the discussion towards the exercise solution that 
suits them best. The MI-CBT follow-up sessions will 
offer ongoing guidance on ’Navigating Pain,’ individual-
ized support, and reinforcement of engagement in physi-
cal activity. In session 3, participants’ perceptions of 
sleep quality will be explored. This includes addressing 
how participants might feel in the morning after wak-
ing, reasons for sleep changes, capacity to sleep confi-
dence levels, and strategies for improving sleep quality 
(e.g., sleep hygiene). Collaborative goal setting will be 
used to develop a bedtime routine and improve sleep 
quality, considering individual preferences and readiness 
for change. In session 4, participant’s individual beliefs 
about the cause and improvement of their back pain 
will be explored, with a non-judgmental and empathetic 
approach that aligns with the spirit of MI to understand 
their perspective. The focus is on eliciting their beliefs 
and exploring any ambivalence regarding the potential 
factors contributing to their back pain and its improve-
ment. Finally, in Session 5, participants will be encour-
aged to reflect on the scenario where they provide advice 
to their future selves about dealing with back pain. This 
will focus on translating advice into a personalized action 
plan, setting clear goals, and emphasizing self-efficacy for 
managing and preventing future back pain episodes.

In the Edu-only intervention, standard essential 
resource materials are provided, in commonly used direc-
tive manner that will actively refrain from offering indi-
vidualized support or incorporating MI-CBT elements. 
Specifically, research clinicians will actively listen, express 
interest, and provide undivided attention to participants 

without employing specific MI-CBT-based support or 
tailored pain education advice. Instead, participants will 
be directed to utilize the ’Navigating Pain’ booklet in its 
standard form or receive answers directly quoted from its 
content, without customization or additional guidance. 
Furthermore, they will be advised to adhere to the exer-
cise program. This approach distinguishes the Edu-only 
intervention by its emphasis on question–answer driven 
discussions and the deliberate absence of MI-CBT ele-
ments, ensuring a clear differentiation from the MI-CBT 
intervention group.

The two researchers undertaking data collection will 
undergo training on MI-CBT practises, involving the 
equivalent of a 2-day initial training by a Motivational 
Interviewing Network of Trainers (MINT) qualified 
trainer, and thereafter 2 sessions of individualised train-
ing. The trial will be conducted at one site, and adherence 
to protocol will be monitored by the larger research team.

Intervention fidelity
Proficiency in the delivery of MI will be assessed using 
the Motivational Interviewing Treatment Integrity scale 
4.2.1 (MITI 4.2.1) [42], and the Behaviour Change Coun-
selling Index (BCCI) will be used to assess researcher 
competence in eliciting participants thoughts and cogni-
tions, addressing the CBT strategies of the intervention 
[43]. Twenty random intervention sessions (10 from each 
group) will be audio-recorded for analysis of intervention 
fidelity at various time points during the trial, including 
confirmation that MI-CBT techniques were not used in 
the Edu-only group. A third-party assessor trained in the 
use of the MITI and BCCI, and not otherwise associated 
with the study, will review, and score the interactions.

Participants are permitted to seek any treatment 
needed during the study, and details of treatment for low 
back pain will be collected. The allocated intervention 
will be discontinued if the participant chooses to with-
draw for any reason, can no longer physically complete 
the intervention, and/or meets the exclusion criteria 
during the trial. In accordance with the Health and Dis-
ability Ethics Committee (HDEC) standard, any risk to 
the participants will be mitigated, for example, for any 
scores > 10 on the HADS, a registered psychologist from 
the research team will contact the participant to provide 
further guidance and support. If the research team have 
any further concerns, this will be raised within 24  h of 
notification to the Director of the community clinic, and 
further support can be provided through the normal clin-
ical operational protocols [44].

Sample size estimation
The sample size for the main trial is 166 (n = 83 per inter-
vention group) based on a 1.0 ± 2.0-point difference in 
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numeric pain rating at 12-months between groups, which 
is suggested to be the minimum difference to detect a 
clinically meaningful change. Sample size estimation 
(1-ß = 0.80, α = 0.05) included group x time interactions 
over the 3 time points and allowed for a 15% drop-out 
[45].

Ethics and management
A detailed description of the data to be collected at each 
time point (3-, 6- and 12-months) is presented in Table 1. 
All participants will be informed of, and provide consent 
for, the collection and use of their data for the purposes 
of this study, and for any mandatory secondary uses. Par-
ticipants’ privacy and confidentiality will be respected 
through the protection of their data. The researchers will 
comply with legal and regulatory requirements regarding 
the privacy and confidentiality of participants’ data. Writ-
ten consent forms, which will contain identifiable data, 
will be stored in a separate, secure location from the de-
identified health information, accessible only to members 
of the research team. All paper-based documentation 
will be stored in a secure cabinet at the research site, and 
electronic documentation will be stored on a password-
protected cloud-based server. All documents and data 
will be shredded or deleted 10 years after the study has 
been completed. The study has been approved by the 
Ministry of Health (New Zealand) Health and Disability 
Ethics Committee (HDEC reference: 2023 EXP 16691).

Statistical methods
Data will be analysed by a statistician who is blinded 
to group membership. The primary analyses will be by 
intention-to-treat for any missing data using the last-
point-carried-forward method. Multiple-mediation anal-
ysis with bias-corrected bootstrapping will be used to 
explore how changes in participant self-report explains 
relationships between group (Edu + MI-CBT vs. Edu) and 
12-month outcomes for back pain intensity and disability, 
with healthcare seeking behaviours (i.e., patient reported 
number of treatments and medication use) examined as 
potential moderators of observed effects. Statistical sig-
nificance will be set at p ≤ 0.05.

Discussion
Low back pain is one of the most commonly reported 
reasons for pain in all age groups and remains the lead-
ing global cause of overall disability [46]. Globally, it is 
a major public health concern [2], therefore effective 
delivery of self-management strategies to prevent recur-
rence of low back pain requires urgent attention. For 
non-specific back pain, generally recommended treat-
ments include education and advice to remain active, 
as well as exercise and cognitive behavioural therapy. In 

their recent Lancet series, Foster et al. [11] highlight that 
substantial discrepancies exist between evidence and 
current global practice. These authors also emphasize the 
importance of effectively implementing best known prac-
tice to improve outcomes and reduce cost. The current 
study will provide new information on the effectiveness 
of using an MI-CBT approach to facilitate back pain edu-
cation, advice and exercise therapy to improve low back 
pain recurrence rates. The results of the study might be 
useful in restructuring health professional’s methods of 
management for chronic low back pain in New Zealand. 
There is a need for effective delivery of best practice rec-
ommendations that are context specific yet cost effective 
and scalable.

Trial status
Recruitment is due to commence for this study in 
November 2023. The current protocol is version 3 (dated: 
14/11/2023).
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