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Supplement 1. Trial protocol and Statistical Analysis Plan

The effectiveness of a self-management app and an e-Help webpage in people with low
back and neck pain on a waiting list for outpatient rehabilitation: a protocol for a
randomized controlled trial

Trial registration
The trial will be registered in the database at www.clinicaltrials.gov.

Protocol version: 1.0 (23/04/2020)

Funding
Funding to undertake this trial has been obtained through a grant from the European Union Horizon
2020 Research & Innovation Program (Grant no. 777090) as well as internal project funding.

This protocol was developed in accordance to the Standard Protocol Iltems: Recommendation for
Intervention Trials (SPIRIT 2013) Statement [1] and the Consolidated Standards of Reporting Trials
(CONSORT 2010) guidelines [2].
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1. Introduction

Low back pain (LBP) and neck pain (NP) are highly prevalent musculoskeletal conditions [3, 4] and the
leading cause of years lived with disability globally [5]. LBP and NP not only result in high personal
suffering but also present as a major societal challenge due to high economic costs associated with
reduced work productivity, sickness absence and greater health care resource utilization [6, 7]. As the
global burden of LBP and NP is expected to increase in the coming years [8, 9], the identification of more
effective and cost-effective strategies for the management of LBP and NP are the current priorities [10].

The use of eHealth and mHealth solutions for management of chronic pain can be a promising approach
as they are easy to deliver, inexpensive and safe. In addition, mHealth solutions have the possibility to
provide tailored support to individual patients which might be more beneficial compared to non-
tailoring approaches [11, 12]. Although many smartphone apps for self-management of LBP are
available, most of them are of poor quality and their effectiveness on pain and functional outcomes
have not been documented [13, 14]. In an EU-funded project, we have developed an evidence-based
decision support system (DSS) — SELFBACK app — designed to support and reinforce self-management of
LBP [15]. The effectiveness of SELFBACK for supporting self-management of LBP among patients in
primary care is currently under investigation. Here, we outline a protocol for testing a version of the
SELFBACK app that is adopted to target both LBP and NP in a secondary care setting. The effectiveness
of SELFBACK will be compared to a non-tailoring web-based solution — eHelp - providing evidence-based
self-management content equivalent to the SELFBACK and to usual care only.

1.1 Objectives and hypothesis

The objective of the trial is to compare the effectiveness of the SELFBACK app in addition to usual care
(intervention group 1) to the e-Help webpage in addition to usual care (intervention group 2) and to
usual care only (control group) in terms of musculoskeletal health status measured by the
Musculoskeletal Health Questionnaire (MSK-HQ) among patients with LBP and/or NP on a waiting list for
outpatient rehabilitation.

The first hypothesis is that patients with LBP and/or NP randomized to receive the SELFBACK intervention
would show greater improvements in health status at 3-month follow up compared to those
randomized to usual care only. The second hypothesis is that the SELFBACK intervention would be
superior to the e-Help webpage due to the additional tailoring of self-management program.

2. Methods

This study will be conducted according to the principles of the Declaration of Helsinki (64th WMA
General Assembly, Fortaleza, Brazil, October 2013). For the SELFBACK app intervention, we have notified
the Norwegian Medicines Agency (SLV) and asked for approval of compliance with the relevant national
regulations and EU Guidelines on Medical Software Devices.

2.1 Trial design

This is a single-blinded superiority randomized controlled trial (RCT) with three parallel groups.
Participants with LBP and/or NP on a waiting list for a rehabilitation program will be randomized to
receive: 1) the SELFBACK intervention in addition to usual care; 2) the e-Help webpage in addition to
usual care; or 3) usual care only.
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2.2 Study setting

Patients on waiting list for treatment at the multidisciplinary outpatient clinic for back, neck and
shoulder rehabilitation, St. Olavs Hospital, Trondheim University Hospital, Norway, due to LBP and/or NP
will be invited to this study.

2.3 Eligibility criteria

2.3.1 Inclusion criteria

e Adults > 18 years

e On waiting list for treatment at the multidisciplinary outpatient clinic for back, neck and shoulder
rehabilitation, St. Olavs Hospital, Trondheim University Hospital, Norway, due to LBP and/or NP

e Ownand use a smartphone with internet access to download the mobile application

e Able to provide consent (i.e., not reduced ability to give consent)

2.3.2 Exclusion criteria

e Patients with less than 4 weeks waiting time until scheduled appointment at clinic (i.e., patients
prioritized for urgent treatment/examination)

e Unable to take part in exercise/physical activity, e.g. non-ambulatory patients, use of walking aids,
unable to get up and down the floor independently

e Unable to speak and/or read Norwegian

2.4 Recruitment of study participants

Recruitment will take place through the multidisciplinary outpatient clinic for back, neck, and shoulder
rehabilitation at St. Olavs Hospital, Trondheim. The clinic receives approximately 4000-4500 referrals for
LBP and/or NP each year (about 350 referrals/month) and the majority are received from general
practitioners. Referrals from other primary and secondary care sources may also occur. Referred
patients are registered into the system by a secretary and then assessed for suitability to undertake a
rehabilitation program by a chief physician at the clinic. Around 49% of patients are admitted to the
rehabilitation program based on referral and put on a waiting list. The remaining 51% are not admitted
and either 1) referred to another specialist, e.g. orthopedic, surgeon, pain specialist (around 27%), or 2)
referred to primary care provider (around 24%). Recruitment of participants for this trial is expected to
start in May 2020 and end by December 2020.

2.5 Identification and screening of participants

Patients who are admitted to rehabilitation and currently on a waiting list will be the target group for
this trial. Potential participants will be identified based on their allocation to the LBP and NP
rehabilitation programs. To patients admitted to treatment, the clinic will send a letter within a week
after the decision on admission. In parallel with sending the letter from the clinic, an SMS will be sent to
potential participants with a link to a registration form. A phone number of a researcher will be provided
in the SMS so that patients can call if they have any questions about the study before accessing the
registration form. The registration form is accessed by participants through the eForsk platform via
BankID and contains further information about the study with contact details of a researcher, self-
assessment eligibility questions, the self-reported Fibromyalgia Survey Criteria and the StarT MSK
stratification tool, and the participant information consent form. Participants who are not eligible to
take part of the study will not be shown the informed consent process but will be asked if they consent
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for the data collected to be used for quality assurance purposes at the clinic. If they do not consent, the
data will be erased.

2.6 Informed consent process and enrolment of participants

If eligible and interested to participate, potential participants will be required to provide digital informed
consent via the eForsk platform or written informed consent (see below). Potential participants can
leave the registration form and return to it at a later stage should they need more time to consider their
participation. At any time during this process, they will have the opportunity to contact a researcher
who will answer any questions or concerns they might have about the study and their participation.

One reminder SMS will be sent to potential participants after a minimum of 3 days with the link to the
registration form. If no response is registered after another additional 3 days, the potential participants
will be contacted via phone by a secretary/research assistant at the clinic and asked whether they are
interested in the study and/or assist participants if they encountered any technical issues with accessing
the registration form. An option to perform the eligibility screening via phone will be provided for those
who indicate this preference as well as the informed consent form, i.e. digital or hard copy formats will
be sent to them accordingly to facilitate timely enrolment into the trial.

The following options will be available to participants should they choose the written consent form:

1) Send a photo of the signed consent form by SMS
2) Send a copy of the scanned signed consent by email
3) Send a hard copy of the signed consent form by mail

Once the consent process is completed, a link to the baseline questionnaire will be provided to
participants by email. If the questionnaire is not filled out within 3 days, a reminder will be sent to them
to avoid delays in the enrolment of the trial. If no response is registered after 5 days, the participant will
be considered withdrawn from the study. A participant number will be assigned to those who complete
the baseline questionnaire and subsequently the randomization will be performed online via a web-
based randomization system.

2.7 Randomization

Participants are randomized to receive 1) SELFBACK intervention in addition to usual care; 2) e-Help
webpage in addition to usual care; or 2) usual care only. Randomization is performed as block
randomization with permuted blocks of random size (10 to 20 participants). Randomization will be
performed by a web-based program (WebCRF) administered by the Unit of Applied Clinical Research,
Faculty of Medicine and Health Sciences, Norwegian University of Science and Technology. This unit is
not otherwise involved in the trial management or study conduct. The allocation ratio is balanced
between the three groups, i.e., the SELFBACK intervention, e-Help webpage and the control group. The
participants’ flow is described in Figure 1.

2.8 Blinding

This study is a single-blinded trial. Participants and health personnel at the clinic will not be blinded to
group allocation, whereas researchers performing the analysis and the interpretation of the results will
be blinded to group allocation. Once the study is completed, the data will be extracted from the
database in anonymized form for statistical analyses, i.e. all personal information that may identify
specific participants or group allocation will be removed and the intervention and control groups will be



136 randomly labelled as A, B and C. The randomization key (document entailing information on which
137 group is which) is kept at the Unit of Applied Clinical Research at NTNU. They will provide the
138 randomization key to the research team once a blinded interpretation of the results is finalized.
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Figure 1 Study procedure and participant flow through the trial. Blue dotted box represents the actions
taken by staff at the clinic; green dotted box represents the actions taken by researchers.
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3. Interventions

3.1 Usual care (control group)

Participants randomized to usual care will follow any diagnostic or treatment-related pathways as
chosen by the health care practitioner (HCP) they may consult. They will be allowed to seek care and
receive treatments or help elsewhere as normal. Follow up assessments for the trial will be performed
at pre-defined time points (see section 4).

3.2 SELFBACK app in addition to usual care (intervention group 1)

Patients randomized to the SELFBACK group will receive an SMS with link to the app that automatically
install the app. The SELFBACK intervention is a DSS designed to support self-management of LBP and NP,
delivered to participants in the form of the SELFBACK app. The SELFBACK app provides an individually
tailored self-management plan to participants by matching the participant’s health information with
targeted educational messages, physical activity advices and exercise recommendations via the DSS. The
intervention is not intended to replace follow-up by HCP, but to supplement the HCP’s care and the
participant is informed accordingly. Therefore, participants randomized to the SELFBACK intervention
may continue to seek care, treatment or help elsewhere as normal.

The SELFBACK system constitutes a data-driven predictive DSS that uses the Case-Based Reasoning (CBR)
methodology [16, 17] to capture and reuse participant cases in order to suggest the most suitable self-
management plan for new participants. The data sources for the CBR system comprise: 1) the initial
participant data collected by the baseline web-based questionnaire, and 2) a weekly report by the
participant in the SELFBACK app (including pain, function, fear-avoidance, workability, sleep, self-
efficacy, stress, health belief and barriers). On a weekly basis, this information is used to revise the self-
management plan by matching the characteristics of the current participant case with existing successful
participant cases in the SELFBACK case-base. The weekly tailoring questions will only be given if relevant
for participants. Consequently, the DSS will deliver an individualized self-management plan for the
coming week via the SELFBACK app. A full description of the DSS is published elsewhere [15].
Importantly, all interaction between the participant and the SELFBACK DSS happens via the SELFBACK
app. There is no interaction between the DSS and HCPs.

3.2.1 The SELFBACK self-management content
The DSS builds the weekly self-management plan from three types of content:
1) Physical activity level (i.e., number of steps) and goals

The SELFBACK app prompts participants to set a goal for physical activity by suggesting a gradual
increase in daily steps if the past week’s goal was achieved. A 10% increase is suggested, until a goal
of 10.000 steps per day is reached. Participants may adjust the suggested goal, before accepting it.
During the week, participants can see the achieved step-count per day and track their progress. The
lowest step count goal that is possible to set will be 3000 steps per day and this was chosen to
reflect the functional disability in the participant group in the trial which may also affect their
physical activity level. Based on the achieved daily step count from previous week, the step count
goal for the coming week is adjusted, and educational messages and notifications aimed to motivate
more physical activity is pushed to the participant through the app.
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2) Strength and flexibility exercises

The exercise material is compiled of exercises organized in different targets, e.g. back-, neck-,
abdominal-, gluteal-, core muscle strength, pain relieve and flexibility. Participants are given an
individualized exercise program with the default recommendation to perform exercises in 3-5
sessions per week of 15 minutes (i.e. three exercises with an estimated duration of 5 min per
exercise). The number of exercises is adjusted according to participants’ availability and to the
anticipated level of difficulty defined by baseline questionnaire. If participants present with an acute
pain flare-up or high pain ratings, they will be only offered pain-relieving exercises until an
acceptable pain level is achieved. The exercises are presented to participants as a short video
accompanied by written instructions that include recommendations on number of sets and
repetitions. Participants will be prompted in the app to report completed number of sets and
repetitions per exercise. Once participants report the volume for an individual exercise, the DSS will
offer a new exercise at a more difficult level in the coming week’s self-management plan. Likewise,
the system will recommend an exercise at an easier level if a low level of completion is registered. In
addition, participants can request new exercises (at the same level of difficulty and within the same
group of exercises) at the end of the self-management plan if they experience problems completing
the suggested exercise.

3) Educational material

The educational material is compiled of 14 main components (“information about LBP/NP”,

” o u

“understanding mind-body”, “self-management for LBP/NP”, “thoughts, behavior, attitude and

Y ENT}

feeling”, “fitting in self-management in a busy life”, “first aid when your back hurts”, “LBP/NP and
comorbidities”, “goal-setting and action planning”, “pacing and graded activity”, “problem solving”,
“relaxation”, “sleep and LBP/NP”, “social support” and “overcoming barriers for self-management of
LBP/NP”). For each main component, a tree-structure of educational messages has been created.
Every short message is about 140 characters long. Some messages may include links to longer, more
explanatory text (max 500 characters) or tools that can be used to help with self-managing LBP/NP,
e.g. goal setting tool, sleep advice, etc. Some short messages are also rewritten into “quizzes”,
where the educational content is rephrased into a yes or no type question. When answering a quiz,
a follow-up answer is displayed to participants stating the correct answer with additional

explanation.
3.2.2 The SELFBACK mobile app

The SELFBACK app has been developed as part of the SELFBACK project funded by the European Union
Horizon 2020 research and innovation program. The SELFBACK app has been tested in a pilot study and
is currently undergoing testing in a larger RCT in people with LBP in primary care. Participants access
their weekly self-management plan via the SELFBACK app and enter data into the DSS by answering
tailoring questions in the app. These data are combined with participants self-reported outcomes
collected at baseline or latest follow-up questionnaire. Participants are required to use the SELFBACK
app at least once a week to be offered a new self-management plan for the coming week. The app will
send push-notifications reminding participants to open the app and view their new self-management
plan. Participants can disable or adjust the frequency of notifications in the app settings. The goal of the
intervention is that participants learn to self-manage their LBP and/or NP, which may potentially lead to
participants discontinuing the use of the app. Therefore, discontinuation is not necessarily a sign of low

8
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compliance but may indicate higher self-management levels. Nevertheless, to accommodate
fluctuations in use of the app a “welcome back” sequence is constructed to guide participants back into
the intervention if they re-open the app after more than 4 weeks.

3.3 e-Help webpage in addition to usual care (intervention group 2)

Participants randomized to receive the e-Help webpage will receive an email with a link to access the
webpage. The e-Help is an evidence-based resource providing self-management content equivalent to
the SELFBACK including educational messages, physical activity advises and exercise recommendations.
The exercise material is presented in short videos along with instructions on how to build an exercise
program and progression, however no tailoring of the content is offered in this solution. As such, no
additional outcome data will be collected from participants randomized to receive the e-Help webpage
beyond the regular follow up assessments. Participants will be advised to access the e-Help webpage
regularly throughout the study period. Participants randomized to this group may continue to seek care,
treatment or help elsewhere as normal.

3.4 Ancillary and post-trial care
Access to the SELFBACK app and the e-Help webpage will cease after the last follow-up by disabling the
participants username in the system. No further post-trial care is planned.

4. Qutcomes

All outcomes will be collected at baseline, and then six weeks, three months and six months after
baseline. Demographic and health-related variables including age, sex, ethnicity, height, weight,
educational status, employment, and relevant comorbidities will be collected at baseline. The timeline
for data collection is reported in Table 1 and described below.

Additionally, at the beginning of the study participants will be asked to fill out self-reported Fibromyalgia
Survey Criteria [18] and the Keele StarT MSK tool which is a prognostic tool for patients with
musculoskeletal pain developed to support clinical decisions by stratifying patients into three risk
categories (high, medium and low) [19]. The Keele StarT MSK tool includes 10 items assessing
psychosocial factors, function and disability, comorbidity and the impact of pain. The total score ranges
from 0 to 12 where 0-4 score is classified as low risk, 5-8 as medium risk and 9-12 as high risk [19]. In
addition, two items related to return to work will be administered to those in employment to predict
short and long terms absence from work.

4.1 Primary outcome

The Musculoskeletal Health Questionnaire (MSK-HQ) measures the multidimensional impact of a
musculoskeletal (MSK) condition on a person’s health and is chosen as primary outcome. The MSK-HQ is
particularly suited for this study as it was designed to be applicable across various MSK conditions and
clinical pathways, particularly primary and intermediate care settings [20]. The MSK-HQ contains 14
items assessing key domains of MSK health status relevant to the patients including severity of
pain/stiffness, physical function, physical activity level, symptom interference, sleep, fatigue, emotional
well-being, understanding diagnosis and treatment, confidence to self-manage, independence and
overall impact of symptoms. Each item is scored from 0 to 4 and scores from all items are summed to
provide a final score ranging from 0 to 56, with higher scores indicating better MSK health status.
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The questionnaire has shown excellent test-retest reliability, high internal consistency [20] and
adequate responsiveness to change in four validation cohorts [21]. The minimal clinical important
difference for the MSK-HQ has been reported to be 5.5 points (95% Cl 2.7 to 8.3) [21]. The questionnaire
is translated and available in Norwegian language.

4.2 Secondary outcome

Pain-related disability will be measured by the Roland Morris Disability questionnaire (RMDQ) [22] and
by the Neck Disability Index (NDI) [23]. The RMDQ consists of 24 items asking participants to indicate if
they experience functional impairments by answering ‘yes’ or ‘no’ to a series of descriptions of
functional abilities. The NDI consists of 10 items asking participants to rate their functional abilities
related to neck pain. Each item is rated on a scale from 0 to 5 and the final score is 50 with higher score
indicating higher pain-related disability.

The average and worst LBP/NP intensity within the past week will be assessed using a 11-point
numerical rating scale (NRS) ranging from 0="no pain’ to 10="worst pain imaginable’.

The Pain duration will be measured by asking the following two questions: 1) “What is the length of time
you have had LBP/NP during this episode?”, and 2) “What is the total length of time that you have had
LBP/NP during the last 12 months?”.

Pain medication frequency intake will be measured by asking “How many days during the last week have
you taken non-prescription pain medication for LBP/NP?”.

The Fear-Avoidance Belief Questionnaire (FABQ) assesses participant’s beliefs about how physical
activity and work affect their LBP and/or NP [24]. The FABQ is a 5-item questionnaire, where
participants score their beliefs about their LBP/NP on an ordinal scale ranging from 0="completely
disagree’ to 6="completely agree’. This scale was slightly modified by changing the word ‘back’ to ‘back
or neck’ as reported in other studies [25, 26].

The Pain Self-Efficacy Questionnaire (PSEQ) assesses participants’ level of confidence in carrying out
specific activities despite their pain [27]. The PSEQ is a 10-item questionnaire scored on an ordinal scale
ranging from 0 ="completely disagree’ to 6="completely agree’.

Activity Limitation questionnaire evaluates whether LBP/NP has been limiting for work and leisure
activities. This consists of two single items with response options ‘yes’ and ‘no’.

Work Ability is measured by the single-item work ability index (WAI) question and rated on an 11-point
NRS scale ranging from 0="completely unable to work’ to 10="work ability at its best’ [28].

The revised version of Saltin-Grimby Physical Activity Level Scale will be used to evaluate self-reported
physical activity. Participants are asked to indicate the amount of time per week performing leisure
activities with four levels of intensity ranging from sedentary to vigorous physical activity [29].

The Patient Specific Functional Scale (PSFS) will be used to evaluate function. Participants are asked to
rate their ability to perform up to two self-selected activities regarded as important by them [30]. The
ability to carry out the activities is rated from 0="unable to perform’ to 10="completely able to perform’.

Sleep problems will be assessed by four self-report items about problems with falling asleep, waking up
repeatedly, waking up too early, and feeling sleepy during the day [31]. Items are scored as ‘seldom or
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never’, ‘sometimes’, and ‘several times a week’. Responses to these four items will provide information
needed to diagnose insomnia according to the DSM-V criteria [32].

The Perceived Stress Scale (PSS) will be used to evaluate stress levels [33]. This consists of 10 items
asking about frequency of thoughts and feelings related to perceived stress rated on a 5-point Likert
scale ranging from O="never’ to 4="very often’.

The EuroQol 5-dimension (EQ-5D) questionnaire will be used to assess health-related quality of life [34].
This consists of 5 dimensions, i.e. mobility, self-care, activities, pain/discomfort and anxiety/depression
rated on a 5-point Likert scale ranging from ‘no problem’ to ‘complete inability’.

The Brief lliness Perception Questionnaire (BIPQ) will be used to evaluate participants’ illness perception
[35]. This consists of 8 items that are scored on an ordinal scale ranging from 0="no problem’ to
10="worst severity’.

The Patient Health Questionnaire-8 (PHQ-8) will be used to evaluate patients’ depressive symptoms
[36]. This consists of 8 items scored on a 4-point Likert scale ranging from 0="not at all’ to 4="nearly
every day’ assessing the frequency of experiencing symptoms of depression.

Patient Acceptable Symptom State (PASS) will be used to determine which patients consider themselves
well and, as such, are satisfied with the treatment [37].

Patient’s Global Perceived Effect will be used as a single item question to investigate participants’
perception of effect from the intervention they have received [38].

4.3 Other outcomes

Participants randomized to the SELFBACK intervention will be asked a set of weekly tailoring questions
to individualize the self-management plans. Participants will be asked a maximum of 7 questions per
week (usually 3-4). These include pain intensity (11-point NRS), function (item 5 from the Chronic Pain
Grade Questionnaire [39]), fear-avoidance (item 1 Tampa scale [40]), workability (single-item WAI [28]),
sleep (single-item PSS [31]), symptoms of depression (2 items from PHQ-8 [36]), and barriers of self-
management (single-item, customized to SELFBACK). The selection of questions is based on a set of rules
implemented in the backend of the DSS which takes into account the progression of the self-
management and the participant’s characteristics.

Table 1 Data collection timeline

Baseline Follow-ups Weekly (SELFBACK)
Demographic variables MKS-HQ* Pain intensity
MKS-HQ* Disability level Function
Disability level Pain intensity and duration Fear avoidance
Pain intensity and duration Pain medications Work ability
Pain medications Pain-related cognitions Sleep

Pain-related cognitions

Physical activity level

Depressive symptoms

Physical activity level Function Barriers to SM
Function Activity limitation

Activity limitation Work ability

Work ability Sleep

Sleep Mood (stress and depressive symptoms)

11
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Mood (stress and depressive symptoms) |Health-related quality of life

Health-related quality of life Illness perception

[liness perception Patients acceptable symptom state

Patient’s global perceived effect

* Primary outcome. MSK-HQ: Musculoskeletal Health Questionnaire; SM: self-management

5. Statistics

5.1 Sample size estimation

This RCT is a superiority study with three parallel groups. Participants with LBP and/or NP on a waiting
list for rehabilitation will be randomized to receive: 1) the SELFBACK intervention in addition to usual
care (intervention group 1); 2) the e-Help webpage in addition to usual care (intervention group 2); or 3)
usual care only (control group). We will test the hypothesis that the SELFBACK group will have a 4-point
improvement in musculoskeletal health, assessed by MSK-HQ, compared to the e-Help webpage group
and the usual care group over the 3 months follow-up period. The minimally important change for MSK-
HQis 5.5 (95% Cl 2.7-8.3). This calculation was based on data from 610 individuals with musculoskeletal
conditions recruited from four various clinical pathways; patients treated with physiotherapy for a range
of musculoskeletal conditions in primary care and patients undergoing hip replacement, knee
replacement or shoulder surgery in secondary care (https://innovation.ox.ac.uk/outcome-
measures/musculoskeletal-health-questionnaire-msk-hq/).

The sample size calculations have been performed in two ways. First, we conducted a simple calculation
assuming only one follow-up measure and a standard deviation (SD) of the MSK-HQ score of 10 points.
Based on this calculation we estimated that a sample size of 396 (132 per arm) was necessary to detect
a 4-point difference with 90% power and a two-sided alpha level of 0.05. We then performed a
simulation using 2000 repetitions of a mixed model regression for repeated measures, assuming 1) three
data points per participant (i.e., baseline, 6 weeks, and 3 months), 2) an effect of treatment of 4 points
on the MSK-HQ, 3) an SD of 10 points, 4) a correlation between repeated measures of 0.4, and a two-
sided alpha level of 0.05. Based on these assumptions, sample size calculations showed that 360
participants (i.e., 120 participants in each group) gave a power of 91% (95% confidence interval [Cl 90-
92]) to detect a 4-point difference in MSK-HQ score between study groups at 3 months. A recent
systematic review showed that attritions rates ranged between 4-94% for digital self-management
interventions lasting between two weeks and 12 months in LBP populations [14]. To allow for a 20%
drop out rate at 3 months follow-up we aim at including a total of 432 participants in the trial; 144
participants in each arm.

6. Data collection and management

6.1 Data collection

Data will be collected online directly from participants. Participants will be sent an email with a link that
directs them to the web-based baseline questionnaire using their username and password provided at
the start of the trial. To ensure a high response rate at follow-ups, one reminder e-mail will be sent after
one week and an additional e-mail after two weeks. However, for the 6-week assessment a reminder
email will be sent after 2 days to ensure timely collection of data before the start of the rehabilitation
program. For the primary outcome at three months, a researcher will call the participant if there is no
response after 4 days after sending the reminder email. The researcher will then ask if the patient is
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willing to answer the primary outcome, i.e. MSK-HQ on the phone. Three attempts will be made at
different days of the week and times of day.

In addition to the outcomes obtained at baseline and follow-ups, participants in the intervention group
1 will answer a set of tailoring questions on a weekly basis as described in section 4.3. These will be
collected online as described above.

6.2 Data management

6.2.1 Handling personally identifiable data

Upon enrolment into the trial, participants will be assigned an identification number for the study. A key
document, linking the identification number to participants’ name, email address, and phone number
will be created and kept securely at the research facility. The data collection process will be automated
in order to minimise the potential for error in the data collection. Email addresses for included
participants will be securely stored at the research facility, enabling the system to automatically send
emails to the participants with links to the questionnaire website. At the website, participants log in and
access the questionnaires at baseline and follow-ups. To safeguard the email addresses, the link
between participant identification number and email address is kept in a database separate from the
database were outcome data are stored. Consequently, only the id number is registered in the system,
whereby all personally identifiable data are kept separate from the DSS and apps.

6.2.2 Data security

All outcome data is stored at a secure server at Department of Computer Science, NTNU, Norway. The
servers are firewall protected. The entire virtual machine is backed-up daily, and back-ups are kept for a
one-year period. Data storage is compliant with existing European law.

The SELFBACK servers can only be accessed by the technical staff at NTNU’s Department of Computer
Science (Kerstin Back, Ilya Ashikhmin). Additional access can only be approved by the responsible
technical staff (Kerstin Bach). Researchers connected to the recruitment of participants, data collection
and conduct of the trial are not allowed to add data or to review, access, or make changes in original
participant data. Also, any events in the servers are logged in a log-file to be able to review events or
changes to the database. Finally, no information concerning group allocation is held in the outcome
database, this information is kept in the WebCRF system (as described in section 2.7), which is separate
from the entire SELFBACK system.

/. Data monitoring

7.1 Harms

No serious adverse events are expected for this trial. Regarding the SELFBACK intervention, as the self-
management plans may include advice to increase physical activity and exercise volume, increased
muscle soreness and transient increase in joint pain are expected. Such symptoms are well known in
exercise interventions and as they are transient, they pose no harm to the participants [41].
Additionally, participants are informed that such events may occur and that they are normal. Further,
any detection of unusual pain increase is automatically reacted to by the DSS system and a suggestion to
adjust volume of physical activity or exercise and advice on handling muscle pain is given to the

13
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participant. In addition, a checklist can be consulted within the app if participants are experiencing
worsening of symptoms or pain flare-ups. In the checklist, participants are advised to seek care with
their primary care provider or emergency clinics as they normally would. Consequently, as serious
adverse events are unexpected no interim analysis or a priori defined stopping rules are defined or
implemented for this trial. However, in the unlikely event of an adverse event this will be fully recorded
and reported to Norwegian health authorities in line with EU Guidelines on Medical Devices (MEDDEV
2.7/3), Clinical Investigations: Serious adverse event reporting under directives 90/385/eec and
93/42/eec’.

A telephone hotline will be established where participants can seek technical support for any questions
relative to the use of the app during office hours or by leaving a message asking to be contacted the
following day. Although the SELFBACK app and the e-Help webpage are designed to be self-explanatory,
adequate training on how to use the app and the webpage will be provided via instruction videos and
through the possibility to call the hotline. Also, the SELFBACK app will link to a website with a Frequently
Asked Questions section that can guide participants with technical issues. Should a participant call the
telephone hotline concerning any worsening of symptoms, the participant will be advised to seek care
from their health care professional as they normally would if not included in the trial. All enquiries to the
telephone hotline will be recorded and discussed in an internal audit and reported with the study
results.

We do not foresee any adverse events related to the use of the e-Help webpage. Nevertheless, the
telephone hotline described above will also be available for users of the e-Help webpage concerning
technical issues.

7.2 Auditing

On a monthly basis, the project leader (Sigmund Gismervik), a secretary at the clinic involved in patient
recruitment, the chief physician assessing patient referrals, and a member of the research team will
review the recruitment, enrolment, data collection, conduct of the intervention, completion of the trial,
reported adverse events and discuss appropriate actions to any inconsistencies or unexpected events.
The purpose of this internal audit is to detect any inconsistency between the planned trial conduct and
the performed trial conduct as well as suggesting measures to address such inconsistencies. In the
unlikely case of serious events that may be related to the conduct of the trial, the principal investigator
will be responsible on decisions about premature suspension.

8. Ethics and dissemination

8.1 Research ethics approval

Authorization from the Regional Committee for Medical and Health Research Ethics is to be sought
before the commencement of any research-related activity. Approval from institutional review board
and/or data protection will be obtained by the National Data Protection Authority and/or the Centre for
Research Data.

! http://ec.europa.eu/DocsRoom/documents/16477/attachments/1/translations/en/renditions/pdf
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8.2 Protocol amendments

Any amendments to the protocol will be registered with a detailed description of the change and date of
implementation. Any amendments to the protocol will be filed with the relevant ethical committees or
data protection agencies and registered in the clinical trial registry (www.clinicaltrials.gov) for

transparency. Any amendments to the protocol related to the SELFBACK app will be submitted to the
Norwegian Medicines Agency for approval.

8.3 Declaration of interests

The aim of this project is to test the effectiveness of the SELFBACK app and the e-Help website in
improving musculoskeletal health among patients on waiting list for multidisciplinary treatment for LBP
and/or NP at an outpatient clinic. The results and experiences from the RCT may inform the further
development of the app. The SELFBACK app may be introduced into a commercial market. In order to
secure an unbiased interpretation and dissemination of the RCT, the interpretation of the results will
therefore be performed blind to group allocation. Upon publication of study results, this commercial
potential of the SELFBACK app will be clearly stated and the publication will undergo peer-review to
ensure methodological and scientific rigor.

8.4 Access to data

NTNU will have sole ownership of the data collected. All personal identifiable data collected in the trial
will be kept for five years. Hereafter the data set will be fully anonymised. These data are kept to enable
tracking of any adverse events reported post completion of the trial, and to enable the project to
contact enrolled participants should any plan of additional long-term follow-ups be necessary. The
anonymised full data set will be kept for 30 years for research purposes.

8.5 Dissemination policy

The results of this RCT will be disseminated through publications in peer-reviewed journals as well as
through reports and presentations at national and international conferences relevant to this research
topic.
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An individually tailored self-management app-based intervention
(SELFBACK) versus a self-management web-based intervention (e-Help) or
usual care in people with low back and neck pain referred to secondary
care: protocol for a multi-arm randomised clinical trial

Section 1: Administrative Information

SAP Version 1.0 (03.08.2021)
DOI: 10.5281/zenodo.5155811

This SAP is based on the protocol registered in ClinicalTrials.gov (NCT04463043) and the
submitted protocol paper. The structure and content of the SAP is adopted from the

Guidelines for the Content of Statistical Analyses Plans in Clinical Trials '.

Table 1. SAP revision history

Revision Justification for revision Version (date)

Signatures

Y o, e
PSRN

Senior Statistician

Project Coordinator
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Section 2: Introduction

2.1 Background and rationale

Self-management is a key element in the care of low back pain (LBP) and neck pain (NP).
Current best evidence recommends that self-management is tailored to individual needs and
capabilities and includes elements such as education, exercise programs, and advice to stay
active’. In primary care, general practitioners commonly lack time, resources and training for
delivering evidence-based self-management support’, while access to specialist care for
patients with more complex symptoms is generally limited and requires long waiting time.
Digital solutions, such as mobile applications (apps) provide a viable option for supporting
tailored self-management across care pathways as they can be accessible to patients at any
time and at low cost. The role of digital interventions as an adjunct to secondary care have
not yet been explored. Further, the added benefit of a tailored over a non-tailored approach is
currently unclear.

We have developed an evidence-based and data-driven decision support system (DSS)
delivered via a smartphone app — SELFBACK - to facilitate, improve and reinforce
individually tailored self-management of non-specific LBP, which has been adapted to also
target NP*. Additionally, we have developed a website — eHelp — that mimics the content of
the SELFBACK app, but without individual tailoring. The effectiveness of these digital
interventions is evaluated in a secondary care setting in a multi-arm randomised clinical trial
(RCT).

2.2 Objectives

The primary objective is to evaluate the effectiveness of the SELFBACK DSS as adjunct to
usual care versus usual care only. The secondary objective is to compare the effectiveness of
the SELFBACK DSS to the e-Help website as well as e-Help vs usual care. The primary
outcome is musculoskeletal health at three months measured by the Musculoskeletal Pain
Questionnaire (MSK-HQ).

The effect of the interventions on secondary outcomes, including quality of life, use of
non-prescriptive medication, sleep problems, depressive symptoms, stress, functional ability,
and pain intensity, will be assessed at three months. We will also evaluate the effect on these
measures, as well as on MSK-HQ, at six months.

Section 3: Study Methods

3.1 Trial design

This study is designed as a multi-arm RCT where patients with LBP and/or NP are
randomised to three parallel groups (allocation ratio 1:1:1). The intervention groups will be
given access to the SELFBACK DSS delivered via a smartphone app, or to the e-Help website,
additional to usual care, whereas the control group will get usual care only. The target
population is people referred to secondary care for LBP and/or NP at the multidisciplinary
clinic for back-, neck-, and shoulder rehabilitation at St. Olavs Hospital, Trondheim, Norway;
see also sections 5.2 and 5.3.

3.2 Randomization



640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684

685

Randomisation is performed as a permuted block randomisation of random size unknown to
the research team to ensure allocation concealment. Randomisation is performed by a web-
based randomisation system (Web Case Report Form; WebCRF) developed and administered
by Unit of Applied Clinical Research, Faculty of Medicine and Health Sciences, NTNU,
Trondheim, Norway. This unit is not otherwise involved in the trial management or trial
conduct.

3.3 Sample size

The sample size calculation is described in detail in the registered protocol. Briefly, the study
aims to detect a four-point difference between the intervention groups, i.e. SELFBACK and e-
Help and the control group in musculoskeletal health measured by the MSK-HQ at three
months follow-up. Using the sampsi procedure within Stata, assuming a standard deviation of
the MSK-HQ score of 10 points and a correlation between repeated measures of 0.4 and a
30% drop-out, a sample size of at least 279 participants (93 in each arm) will be included in
this trial.

3.4 Framework

This trial is designed as a superiority RCT assessing the effectiveness of digital interventions
(i.e., the SELFBACK DSS or the e-Help website) in addition to usual care, compared to usual
care only (control group) for people with LBP and/or NP. Three comparisons will be
performed, SELFBACK vs usual care (primary analysis), e-Help vs usual care and SELFBACK
vs e-Help (secondary analyses).

3.5 Interim analyses and stopping guidance

As serious adverse events are unexpected, no interim analysis or a priori defined stopping
rules are defined or implemented for this trial.

3.6 Timing of outcome assessment

The primary and secondary outcome variables will be assessed at baseline and at six weeks,
three months, and six months follow-up. This allows analyses of repeated measures on both
primary and secondary outcomes, and thus increased statistical power compared to outcomes
assessed at a single time-point.

3.7 Timing of final analyses

The analyses of the primary outcome will be conducted within three months after the last
participant has completed the six months follow-up questionnaire. The inclusion of
participants continued until April 2021, and thus the final analyses should be ready by end of
January 2022. Analyses of secondary outcomes assessed at three and six months will be
analysed subsequently to the primary outcome and conducted within the same time frame.

Section 4: Statistical Principles
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4.1 Confidence intervals and P-values

As recently recommended in the medical literature, we will not use a specific P-value
threshold to decide upon statistical significance as this often leads to misinterpretation of
results. For the same reasons, we will not adjust for multiple comparisons since this build
upon a strict use of a certain P-value threshold. Instead, the precision of the estimated effects
of the intervention will be assessed by a 95% confidence interval, and the effect will be
described as a point estimate (mean difference or odds ratio/relative risk) with accompanying
confidence limits. Whenever P-values are reported, we will do so by presenting their actual
value, and not reduce them to a binary inequality under or above a threshold value.

4.2 Adherence and protocol deviations

The first login to the SELFBACK app and e-Help website will be monitored to check if
participants accessed the allocated intervention. Participants who do not access the
intervention after the reminders or want to discontinue its use will be followed up as usual.
Data analytics on usage and interaction with the app/web interventions will be available as an
indirect measure of adherence. There is currently no optimal way to measure adherence in
self-management interventions >~ which makes it challenging to establish a per-protocol
analysis. Additionally, there is a risk that a per-protocol analysis can be biased if participants
who engage with the digital intervention have different prognosis from those who engage less
with it. As such, the primary analysis will include all participants enrolled in the study (see
4.3 for details), but we will conduct supplementary exploratory analyses in subgroups
according to different definitions of adherence: 1) restricted to participants who have
accessed the app or web page; and 2) have had a certain level of engagement with the
SELFBACK app, e.g. having generated six self-management plans during the first twelve
weeks after enrolment.

4.3 Analysis populations

The main effect of the intervention will be analysed according to the intention-to-treat
principle using linear mixed models for continuous outcomes and generalized estimated
equations (GEE) for binary outcomes (logistic and Poisson models), and the analyses will
include all participants initially enrolled in the study and who answered the baseline
questionnaire and were randomised. The web-based baseline questionnaire does not allow
participants to proceed without filling in an answer, so there will be no missing data at this
time point. A similar solution will be used for the follow-up questionnaires, but missing data
will be generated if participants do not answer the follow-up questionnaire (i.e. due to
withdrawal or loss to follow-up).

Any missing values throughout the follow-up period are inherently accounted for in
the mixed model approach and complete case analysis will be applied in sensitivity analyses
(see chapter 6.2 and 6.3 below for further details). A complete case will be defined as a
participant who has answered both the baseline and the three-month questionnaire. We will
also conduct supplementary exploratory analyses only including participants from the
intervention arm who are defined as adhering to the intervention (see chapter 4.2 for more
details).

Section 5: Trial Population
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5.1 Screening data

The trial does not aim to collect any screening data to describe the representativeness of the
sample.

5.2 Eligibility

Detailed inclusion and exclusion criteria are described in the registered protocol. Briefly,
participants must be >18 years, referred and accepted to a secondary care hospital outpatient
clinic for LBP and/or NP and own a smartphone with internet access. Participants are
excluded if they have ‘red flags’ indicating possible serious pathology, if they are unable to
take part in exercise of physical activity or unable to speak and/or read Norwegian.

5.3 Recruitment

The recruitment of participants is conducted in Trondheim at the multidisciplinary outpatient
clinic for back-, neck-, and shoulder rehabilitation at St. Olavs Hospital. The recruitment was
conducted between July 2020 and April 2021 and details about the number of participants
contacted and included in the trial will be visualised in the CONSORT flow-chart.

5.4 Withdrawal and follow-up

Each participant is informed that they can withdraw from the study at any time, and that they
then have the right to have any personal, health and questionnaire data deleted. If a
participant withdraws during the follow-up period, but do not require already collected data
to be deleted, the data will be used in the analyses until the time point for withdrawal. For
analyses of the primary and secondary outcomes at three months, loss to follow-up is defined
as not answering the three-month questionnaire. Loss-to-follow-up will be assessed for each
outcome variable separately. The same principle to define loss-to-follow-up will be used for
the six-month follow-up time point. The number of participants providing information at each
follow-up time point will be visualised in the CONSORT flow-chart, and this also displays
the number who withdrew or were lost to follow-up between each follow-up time-point.

5.5. Baseline patient characteristics

Eligible participants fill in a baseline web questionnaire after consenting to take part in the
study. Baseline characteristics that are collected include: age, sex, height, weight, housing
(live alone or with family), education, employment, work characteristics, physical activity,
sleep problems, mental health, stress, quality of life, and various pain-related factors (e.g.,
localisation, duration, intensity, coping, disability and limitations, perceptions and beliefs).
Depending on the nature of the variables, we will summarise this information in a baseline
table showing mean values with standard deviation or numbers and percentages within the
three trial arms. We will not conduct any statistical tests of baseline differences, as this
violates the assumptions for the randomisation procedure.

Section 6: Analyses
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6.1 Outcome definitions

All outcome variables described below are assessed at baseline, six weeks, three, and six
months. The primary follow-up time point is three months, both for the primary and
secondary outcome variables described below. For each follow-up period, all measures will
inform the analyses (e.g. baseline, six-week and six-month data will be included when
analysing effects at three months).

Primary outcome variable

The primary outcome is the mean difference in musculoskeletal health assessed at three
months from baseline, measured by the MSK-HQ?®. The questionnaire contains 14 items
assessing severity of pain/stiffness, physical function, physical activity level, symptoms
interference, sleep, fatigue, emotional health, understanding of the condition, confidence to
self-manage, independence and overall impact of symptoms. Each item is scored from 0 to 4
and are summed to provide a final score (range 0-56), with higher scores indicating better
musculoskeletal health. The main analyses will be based on the raw scores, and we will
estimate mean group differences in MSK-HQ at three months using a linear mixed model for
repeated measures. We will also construct a binary variable representing a clinically
meaningful change in MSK-HQ of four points or more during the three months follow-up
period that will be analysed using a Poisson GEE analyses for repeated measures to estimate
relative risks.

Secondary outcome variables

e The Roland Morris Disability Questonnaire (RMDQ) will be used to assess pain-
related disability’. The RMDQ includes 24 items asking participants to indicate if
they experience functional impairments by answering “yes” or “no” to a series of
descriptions of functional abilities. The RMDQ score ranges from 0 to 24, where a
higher score indicates higher levels of pain-related disability. We will compare mean
group differences in RMDQ using a linear mixed model for repeated measures. There
is no consensus on what constitute a clinically meaningful improvement on RMDQ,
i.e., this may vary from two to four points'®"*. We will construct a binary variable
representing a clinically meaningful change in RMDQ defined as four points.

e Neck Disability Index (NDI) will be used to assess neck-specific disability'*. The
questionnaire has 10 items regarding pain and activities of daily living including
personal care, lifting, reading, headaches, concentration, work status, driving, sleeping
and recreation. The NDI score ranges from 0 to 50 with higher scores indicating
greater disability. We will compare mean group differences in NDI using a linear
mixed model for repeated measures. Although it is not clear what constitutes a
clinically meaningful improvement on NDI'* '° we will construct a binary variable
using 7.5 points as cut-off value.

e Painintensity over the past week will be assessed by asking “Please indicate your
average/worst low back and/or neck pain level during the last week®, using an 11-
point numerical rating scale (NRS) ranging from “0 (zero)” to “10”'°. We will
compare mean group differences in pain intensity using linear mixed models. We will
also construct a binary variable to indicate moderate/severe pain (>5 points).

e Health-related quality of life is evaluated with the EuroQoL 5-dimension (EQ-5D)
questionnaire'’. A 5-point Likert scale ranging from “1 [no problems]” to “5
[complete inability]” is used to assess the health-related quality of life within each of
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the five dimensions (i.e., mobility, self-care, activities, pain/discomfort and
anxiety/depression). We will construct an overall weighted index based on a value set
that combines all items and then estimate the mean difference between groups using
linear mixed models.

General health is assessed on a 100-point vertical scale where 0 indicates the worst
health you can imagine and 100 the best imaginable health'’. The variable will be
analysed as a continuous variable estimating the mean difference between groups
using linear mixed models.

The Pain Salf-Efficacy Questionnaire (PSEQ) assesses the participant’s level of
confidence in carrying out specific activities despite their pain'®. The PSEQ is a 10-
item questionnaire scored on an ordinal scale ranging from “zero [completely
disagree]” to “six [completely agree]”. A total score is calculated by summing the
scores for each of the 10 items, yielding a maximum total score of 60, where higher
scores reflect stronger self-efficacy beliefs. We will compare mean group differences
in PSEQ using linear mixed models. We will also construct a binary variable to
indicate low and high self-efficacy using a cut-off value of 40.

The Brief IlIness Perception Questionnaire (BIPQ) evaluates the participants’ illness
perception in an 8-item questionnaire'®. Items are scored on an ordinal scale ranging
from “0 [no problems]” to “10 [worst severity]”. Adding the separate score values
creates a summary score with a higher score indicating more threatening view of the
pain. The summed score will be analysed as a continuous variable to compare mean
group differences, and we will also construct a binary variable with cut-offs indicated
from the distribution of the variable (e.g. percentiles) since no clinical cut offs are
suggested in the literature.

The Fear-Avoidance Belief Questionnaire (FABQ) assesses participant’s beliefs about
how physical activity and work affect their pain®’. The FABQ is a 5-item
questionnaire, where the participants score their beliefs about their pain on an ordinal
scale ranging from “zero [completely disagree]” to “six [completely agree]”. The four
latter questions will be summed (range 0-24) to represent fear avoidance beliefs about
physical activity and analysed as a continuous variable to compare mean group
differences using linear mixed models. We will also classify people as having high or
low fear for physical activity to examine possible differences in a binary variable. The
classification cut-off will be obtained from the distribution of the variable (i.e.,
median value).

Sressis evaluated with the Perceived Stress Scale (PSS), a 10-item questionnaire
asking about frequency of thoughts and feelings related to perceived stress”’.
Participants indicate their frequency of experiencing stress-related issues on a 5-point
Likert scale, ranging from “0 [never]” to “4 [very often]”. Positive score items are
reversed and then all items are summed to a score ranging from 0 to 40. The resulting
sum score will be analysed as a continuous variable to estimate mean differences in
stress using linear mixed models. A score >27 is considered high stress and will be
used as cut-off value to construct a binary variable.

The Patient Health Questionnaire-8 (PHQ-8) is an 8-item questionnaire used to
evaluate the participants’ depressive symptoms22 . Items are reported on a 4-point
Likert scale scoring frequency of experiencing symptoms of depression. The nine
items will be summed and analysed both as a continuous variable using linear mixed
models and as a binary variable using a cut-off 15 to classify people into
none/mild/moderate versus moderately severe/severe depression.

Function is evaluated by the Patient Specific Functional Scale (PSFS) where
participants are asked to rate up to two self-selected activities they are unable to do or
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having difficulties performing™. The ability to carry out the activity/activities is rated
from “zero [unable to perform]” to “10 [fully able to perform]”. We will compare
mean difference in function using linear mixed models.

o Hf-reported physical activity is evaluated by the Modernised Saltin-Grimby Physical
Activity Level Scale, where participants indicate their amount of time per week
performing leisure activities with four levels of intensity ranging from sedentary to
vigorous physically active®. The resulting four categories will be analysed as a binary
variable indicating no/light activity vs moderate/vigorous activity.

e Jeep problemsis assessed by four items including problems with falling asleep,
waking up repeatedly, waking up too early, and feeling sleepy during the day®.
Response options for each item are “seldom or never”, “sometimes” or “several times
a week”. The information retrieved from these four items approximates the
information necessary to diagnose insomnia according to the DSM-V criteria, and will
be analysed as a binary variable (insomnia vs no insomnia).

e Work ability is measured by a single-item on current work ability rated on an 11-point
NRS scale ranging from “zero [completely unable to work]” to “10 [work ability at its
best]”*®. We will compare mean difference in work ability using linear mixed models.
We will also classify people into a binary variable representing high (>7 points) vs
low work ability.

e Patient Acceptable Symptom Sate is a single item question: “Considering your pain,
do you consider your current state satisfactory?” with response options yes or no”’.
This will be analysed as a binary variable.

e Patient’s Global Perceived Effect is a single item question where participants are
asked to rate improvement or deterioration of their pain status compared to before the
intervention with seven response options ranging from -5 [markedly worse] to 5
[markedly better]28. The variable will be analysed as a binary variable indicating
improved vs not improved.

e Pain medication is collected by the question “How many days during the last week
have you taken non-prescription pain medication for your pain?” with four response
options ranging from “never” to “daily”. Although this information is collected at
follow-up the variable will not be included as a secondary outcome.

e Longterm pain duration is measured by “What is the total length of time that you
have had low back or neck trouble during the last 12 months?”” with five response
options ranging from “0 days” to “every day”. Although this information is collected
at follow-up the variable will not be included as a secondary outcome.

6.2 Analyses methods

The primary analysis will estimate mean difference and 95% confidence interval (CI) in
MSK-HQ score at three months follow-up between the intervention and control group (i.e.,
SELFBACK in addition to usual care versus usual care only). The analyses will be conducted
according to the intention-to-treat principle using a linear mixed model for repeated
measures. This model includes all available data for all participants at each time point (i.e.
baseline, six weeks, and three months). The distribution of the MSK-HQ score will be
assessed, and the variable may be transformed (e.g. log transformation) to better fit with the
assumptions for the regression analyses. In the regression model, individual participants will
be specified as a random effect, accounting for the within subject covariance structure. The
effect of group and time will be specified as fixed effects using a joint variable of
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intervention and time in a constrained longitudinal data analysis approach. Here, baseline
levels are pooled over the two study groups assuming that any baseline differences are due to
chance; this also controls for any baseline differences in the outcome variable. The same
approach will be used for the other two comparisons, i.e. e-Help website vs usual care and
SELFBACK vs e-Help website.

All analyses will include adjustment for baseline levels of potentially important

prognostic factors, such as age, sex, socioeconomic status, and pain intensity. We will also
use Poisson GEE analyses to estimate relative risk (with 95% CI) for a four-point change in
MSK-HQ between the groups taking into account the repeated observations. This analysis
will be adjusted for the same factors as those included in the linear mixed model.

To reduce the risk of biased interpretation of results for the primary outcome we will

draft separate interpretations based on the results from the main analyses, with groups
arbitrarily labelled as A, B, and C (Table 2). After agreeing on the interpretations, the
randomisation code is broken, and the correct interpretation will be used.

Table 2. An interpretation will be drafted for each of the six possible combinations of group

labelling before unblinding the group allocation.
Label | Interpret. 1 | Interpret. 2 | Interpret. 3 | Interpret. 4 | Interpret. 5 | Interpret. 6
A | SELFBACK | SELFBACK | e-Help e-Help Control Control
B | e-Help Control SELFBACK | Control e-Help SELFBACK
C | Control e-Help Control SELFBACK | SELFBACK | e-Help

In addition to the intention to treat analyses, we will conduct supplementary exploratory per
protocol analyses using information on adherence to the trial as described in chapter 4.2
above.

All secondary outcomes will be analysed using the same approach as described for the
primary outcome; linear mixed models will be used to estimate mean differences between
groups in continuous variables, and for binary variables we will use Poisson GEE analyses to
estimate relative risk. Pre-specified cut-offs for binary variables are described in 6.1 above.
For analyses of mean differences, the distribution of each outcome variable will be assessed
to inform possible transformation or initiate alternative analytical procedures (e.g. non-
parametric analyses). The precision of all estimated effects will be assessed by a 95% CI.

Possible modifiers of the effect of intervention on the primary outcome will be
assessed in supplementary analyses stratified by sex, age groups, socioeconomic status and
different levels of pain severity etc., and accompanied by tests of statistical interaction to
assess departure from additive effects (i.e., including a product term of group and modifier in
the regression model).

6.3 Missing data

Any missing values are inherently accounted for in the mixed model/GEE approach assuming
that the data are missing at random. We will also conduct complete case analyses including
people with data on all time-points.

6.4 Additional analyses

Additional analyses include exploratory analyses, analyses of secondary outcomes, analyses
stratified by possible effect modifiers, analyses using multiple imputation of missing data and
complete case analyses. These analyses are described above in chapter 6.1-6.3.
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6.5 Harms

Since no harms are expected, we do not plan any specific analyses for this. If any study
related harms should occur, these will be described and reported.

6.6 Statistical software

All analyses related to the primary outcome will be conducted using Stata.
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