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ABSTRACT 

Introduction: Living with chronic pain often involves negative consequences. 

Interdisciplinary Pain Rehabilitation Programs (IPRPs), a subset of Interdisciplinary Treatment 

(IDT) are considered to be superior to single-treatment measures in patients with chronic pain. 

However, effects emerge sub-optimal and as many as 30% of patients deteriorate in some 

outcomes. A novel intervention, eVISualisation (eVIS) of physical activity and pain, has been 

systematically developed to facilitate patients in reaching and maintaining recommended 

individualized physical activity levels. The aim is to transparently report on methodology, 

outcome assessments, and processes for a registry-based randomized controlled trial (R-RCT) 

initiated as an internal pilot study. 

Methods and analysis: In the R-RCT, recruitment of approximately 400 patients with chronic 

pain who are registered at primary and specialized IPRP units (n=15) in Sweden will be 

performed. Participants will be randomly allocated to either IPRP + eVIS or to control group 

that will receive IPRP only. eVIS entails objectively measured physical activity (steps) and 

patient-reported outcomes (pain intensity, affect on daily activities, pharmaceutical 

consumption) collected and visualized in the web application PATRON. Data from the initial 

30 participants completing the study period (6 months) will be included in a pilot study designed 

to evaluate recruitment- and randomization processes, standardized effect size, sample size, 

characteristics of outcomes, and follow-up rates of the R-RCT. Outcome variables will be 

extracted from PATRON and from six national registries. Multivariate statistics and repeated 

measures analyses will be performed. Quality Adjusted Life Years (QALYs) and Incremental 

Cost Effectiveness Ratio (ICER) will be calculated for cost effectiveness evaluation. 

Ethics/dissemination: The Swedish Ethics Review Board granted approval (Dnr 2021/02109). 

Results will be disseminated through peer-review journals.  

Trial registration number: The trial is registered at ClinicalTrials.gov. At the time of  

submission, a trial registration number had not yet been assigned due to pending review.  

Protocol version: 1 (1) 
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Strengths and limitations of the study 

 The proceeding internal pilot study will enable rare prerequisites to improve the 

robustness of the R-RCT design, decrease the risk of adverse events, and aid 

interpretations of the main trial. 

 This study will evaluate the effectiveness of a systematically developed health-

promoting intervention (eVIS) that targets individualized physical activity levels in 

patients with chronic pain who are participating in interdisciplinary pain rehabilitation 

programs in Sweden. 

 The intervention is based on objectively measured physical activity levels, patient-

reported clinical outcomes, and mechanisms that facilitate behavior change, in 

accordance with current guidelines that are provided by authorities in the chronic pain 

management field. 

 The nature of the intervention precludes blinding of patients and the IPRP team.
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INTRODUCTION 

Chronic pain and physical activity

Chronic musculoskeletal pain (>3 months), including neck/shoulder/back pain or widespread 

pain, is a major global health and socioeconomic burden.1-2 Living with chronic pain is often 

associated with reduced levels of wellbeing and the health-related quality of life of this group 

has been reported to be among the lowest of any medical condition.3 To date, physical activity 

(i.e. any bodily movement that requires energy expenditure) and exercise (i.e. structured and 

planned physical activity aimed to increase fitness)4 have been shown to prevent and/or treat 

several of our noncommunicable diseases including chronic pain,5 due to their beneficial effects 

on general health, pain intensity, physical and psychological functioning, and health-related 

quality of life.5-8 WHO’s physical activity guidelines provide clear outlines for the 

recommended amount (volume, intensity, type, duration) of physical activity required for adults 

living with chronic disabilities such as chronic pain.9 These recommendations encourage 

engaging in physical activity for a minimum of 150-300 minutes/week at a moderate intensity 

level to assimilate health benefits, such as improved functional health and health-related quality 

of life.9 Despite the growing evidence of health benefits related to physical activity, 

participation and adherence to recommendations are often low in patients living with chronic 

pain,10-11 which may result in sub-optimal levels of physical activity. This lack of adherence to 

recommendations may be partly explained by the indicated association between high pain 

scores and low patient-reported activity levels among patients with chronic pain and/or the 

documented reports of the negative impact of depression on physical activity levels.12 In 

addition, it is well known that behavior change is difficult, and that each individual’s own 

participation is essential.13 It has been shown that behavior change towards a beneficial physical 

activity level may be facilitated by individuals self-monitoring their physical activity.14 The use 

of objective measures increases the likelihood of the effectiveness of interventions designed to 

promote physical activity.14 By adding goal setting, feedback, and a focus on achieved goals, 

effectiveness can be further improved.14-17 
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Interdisciplinary Pain Rehabilitation Programs 

Interdisciplinary pain rehabilitation programs (described as a subset of Interdisciplinary 

Treatment [IDT]), are defined as “multimodal treatment provided by a multidisciplinary team 

(including at least 3 professions),  collaborating in assessment and treatment using a shared 

biopsychosocial model and goals”18.  The IPRP approach adopts the principles of behavioral 

therapy and incorporates not only physical activity and exercise, but also psychological 

measures, pharmaceutical treatment and patient education.19 Physical activity and exercise are 

central measures in IPRPs as they target physical deconditioning by improving levels of 

physical activity, and also reducing pain severity and improving physical function and quality 

of life.5 Interdisciplinary pain rehabilitation programs are considered to be superior to single-

treatment measures for patients with chronic pain.19 20 However, their effectiveness is only 

slightly better and in the majority of cases only a small effect is seen.20-24 In addition, up to 30% 

of patients deteriorate in some outcomes despite completing an IPRP.19, 24-25 Sustainable 

treatment effects seem to vary according to patient clinical features at baseline, such as poor 

employment status, high pain levels, and low functioning, all of which predict low physical 

health at follow-up.22-26 

Many efforts have been made to find effective interventions that improve the health of chronic 

pain patients. To facilitate individualized physical activity levels within the Swedish IPRP 

setting, an eVISualisation (eVIS) of physical activity and pain intervention has been 

systematically developed in collaboration with patients with chronic pain, clinicians, and 

researchers in the field. eVIS is designed to target facilitating mechanisms for behavior change, 

such as outcome expectations, self-monitoring, self-evaluation, and self-efficacy,27-29 which are 

theoretically framed by the Social Cognitive Theory.29 In eVIS, objectively measured physical 

activity tracking using a wrist-worn activity tracker30 (Fitbit Versa 2) is combined with a daily 

activity goal (steps/day) and daily patient reports of known important clinical outcome 

assessments: pain intensity and its affect on daily activities31-35 and pharmaceutical 

consumption. Data is collected and visualized in a purpose-developed web application, Pain 

And TRaining ON-line (PATRON), which can be used by the patient and the IPRP-team to 

follow and adjust individual physical activity levels.

Despite interventions of this kind having highly promising potential, they are rarely 

systematically developed specifically for their target patient group and thereafter validated, 
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meaning that there is a lack of crucial information regarding both their feasibility and true 

effectiveness. To increase the robustness of this planned R-RCT and to avoid problems such as 

under-power,36 an internal randomized pilot study will be conducted to evaluate the 

intervention’s feasibility within the IPRP setting by assessment of planned methods and 

procedures with the specific purpose of improving and strengthening the R-RCT design.36-39 In 

this trial, the UK National Institute for Health Research’s (NIHR) definitions of the terms pilot 

study (i.e., “a smaller version of the main study”) and feasibility study (i.e., “evaluation of pieces 

of research done before the main study”) are applied.40 The aim of this paper is to transparently 

clarify and report on the study designs, aims, outcome assessments, and procedures for a 

planned R-RCT (including an internal randomized pilot study) to prospectively evaluate clinical 

effectiveness and the cost effectiveness of eVIS as a supplement to IPRPs for patients living 

with chronic pain compared to standard IPRPs.

METHODS AND ANALYSIS 

Trial design and setting

This two-armed multi-site registry-based randomized controlled clinical trial (R-RCT) will be 

conducted in specialized and primary IPRPs in Sweden, and include approximately 400 (n=200, 

n=200) patients (number will be definitively determined after the pilot study is finalized) with 

chronic musculoskeletal non-malignant pain. As indicated, an internal randomized controlled 

pilot study (n=15, n=15) will be incorporated as the initial phase of the main trial.38, 41 This trial 

will comply with the Consolidated Standards of Reporting Trials (CONSORT)37 and with the 

Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT)42. A completed 

SPIRIT 2013 Checklist can be found in the additional files. See Figure 1 for study design and 

enrollment details. 

Insert Figure 1 here.  

Figure 1. CONSORT 2010 Flow diagram chart of study design and enrollment. 
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Eligibility criteria 

In this trial, the patient-related, care process- and caregiver-related inclusion criteria for 

receiving Swedish IPRP will be applied, as patients entering the trial must be accepted for IPRP. 

Principal IPRP inclusion criteria are: patients of working age with persistent or intermittent pain 

lasting ≥3 months with pain affecting daily activities to a large extent, completed systematic 

assessment (including screening for psychosocial risk factors and differential diagnosis) and 

non-pharmacological optimization. Inclusion criteria for Swedish IPRPs is outlined in detail 

elsewhere.43 Due to the nature of the intervention, patients must be able to hear, see, and 

comprehend spoken and written Swedish, and have daily access to a computer, smartphone, or 

tablet. Patients who need to use a walking aid indoors will be excluded, as will patients living 

with pain caused by systemic disease or malignancies. 

Recruitment 

Interdisciplinary Pain Rehabilitation Program Units 

A balanced distribution of approximately 15 IPRP units in primary and specialized care in 

Sweden will be included in the trial. IPRP units reporting to the Swedish National Quality 

Registry for Pain Rehabilitation (SQRP) have been approached by email with study information 

(aim, rationale, methods etc.) and an invitation to participate in one of several online digital 

information meetings that will further present the study (planned for August/September 2021). 

Study representatives will approach healthcare staff at potential IPRP units by telephone or 

email to formally offer participation. Operation managers at each unit will be asked to provide 

written consent by e-mail. 

Participants 

In order to give potential participants additional time to consider taking part in the trial before 

they visit the IPRP unit, healthcare staff at the units will be encouraged to provide a general 

information sheet about the trial in the summon to the initial IPRP assessment. Members of 

IPRP teams (primarily physiotherapists but also occupational therapists, physicians, nurses etc.) 

will identify potential participants selected for an IPRP based on outlined criteria and provide 

them with verbal and written details of the study (information sheets and the project’s web 

address). All participants will provide written informed consent prior to joining the study, which 

will be managed by the IPRP team. Detailed verbal and written information about the voluntary 
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nature of participation and the indisputable right to discontinue participation in the trial at any 

time will be provided. Detailed checklists and forms will support these procedures, and these 

will be easily accessible on the project web site. 

Intervention 

Participation in the intervention group involves regular IPRP supplemented with eVIS for a 

coherent time span of six months, IPRP time included. Participants are not prohibited from 

taking part of other health care programs during the study period. Interdisciplinary pain 

rehabilitation programs vary in interventions, duration, composition, and intensity23-24 and can 

be performed either individually or in group format. In this trial, participation in a an IPRP will 

be supplemented by eVIS, a health promoting intervention containing three elements designed 

to facilitate individualized physical activity level. 

The data collection element 

Outcome assessments of physical activity level (steps/day) will be objectively collected by a 

wrist-worn population-specifically validated activity tracker, Fitbit Versa 2.30 This data will be 

combined with activity goal setting (steps/day), daily patient reports of pain intensity (0-10), 

affect of pain on daily activities (0-10),  pharmacological consumption (name, dose, number, 

and form), and (optional) free-text comments in the web application PATRON that can be 

accessed via computer, smartphone, or tablet. The data collection element is designed to target 

facilitating mechanisms for behavior change, such as outcome expectations, self-monitoring, 

self-evaluation, and self-efficacy.27-29 

The visualisation element

The outcome assessments described above are graphically visualized in relation to daily activity 

goals for the patient and the IPRP team in three different graphs (1/7/28 days). The visualisation 

element provides prerequisites for knowledge acquisition and self-monitoring, and self-

evaluation as data is visualized in relation to individual goals to improve patient self-efficacy. 

The communication element

The graphs will provide support for the patient and the IPRP team in goal setting, reinforcement, 

knowledge acquisition, self-monitoring, and self-efficacy by facilitating informed discussions 
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on physical activity levels in relation to daily patient-reported clinical assessments (described 

in Data collection element) and daily physical activity goals. 

Control 

Participation in the control group involves taking part in a regular IPRP plus making daily 

ratings of pain intensity, affect of pain on daily activities, and pharmaceutical consumption 

(corresponding as in intervention group) in PATRON for six months, including the time that 

the IPRP is being carried out. The control group will not use the wrist-worn activity tracker or 

have access to PATRON’s visualizing or communication features.   

Patient and Public Involvement Statement

In an early phase of developing the web application PATRON, patients living with chronic pain 

and representatives from patient organizations were invited to participate to the development. 

In this stage, PATRON was presented and carefully discussed with patients and representatives 

from patient organizations as well as with web application developers and researchers, resulting 

in important alterations were made in an early phase. 

Outcome assessments 

According to the Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials 

(IMMPACT), physical health, emotional health, and pain intensity are three of six identified 

core outcome domains that should be considered when designing research studies aiming to 

evaluate the efficacy and effectiveness of chronic pain treatments.31, 44 It is specifically 

recommended that a health survey such as RAND-36 should be incorporated into treatment as 

a clinical outcome assessment of physical health in clinical trials.33-34 Outcome assessments for 

evaluating feasibility will be performed on data from the IPRP baseline and after the study 

period is completed (six months). In the main trial, assessments of effectiveness will be 

performed on data from the IPRP baseline and from the 12-month follow-up. The cost 

effectiveness assessments will be based on data from the IPRP baseline, from the 12-month 

IPRP follow-up and again 24 and 36 months after the IPRP is completed. A detailed overview 

of outcome assessments can be found in Table 1.
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Table 1. Overview of study period, measurement time points, outcome assessments (bold and italics), instruments, and data sources (italics).

Study period
Enrolment Allocation Post-allocation

-t1 0 Baseline t1 t2 t3 t4

Enrolment X
Written and verbal study information X
Eligibility screen X
Informed consent X
Allocation/randomization X

Interventions
Intervention, eVIS (6 months) X X
Control (6 months) X X

Outcome assessments
Personal characteristics

Sex, age, country of origin, family composition, beliefs of restored health (SQRP, ITR) X
Disposable-, earned- and net income (ITR) X X X X
Education level and education orientation (PER, ITR) X X X X
Diagnosis (PATR) X X X X
Volume and reason for inpatient care (PATR) X X X X

Pain characteristics 
Pain intensity (last 7 days), NRS (SQRP-PC and SC) X X
Pain intensity (today), NRS (PATRON) X X
Pain type, location, duration (SQRP-PC and SC) X
Pain interference (PATRON) X

Multidimensional measures
Physical health, RAND-36 PCS health survey (PATRON) X X X X X
Physical health, RAND-36 PCS health survey (SQRP-SC only) X X
Emotional health, RAND-36 MCS health survey (PATRON) X X X X X
Emotional health, RAND-36 MCS health survey (SQRP- SC only) X X
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Overall emotional distress, HAD(S) (SQRP-PC and SC) X X
Pain catastrophizing, PCS (SQRP-PC and SC) X X
Psychosocial consequences, MPI-S (SQRP-PC and SC) X X
Pain acceptance, CPAQ-8 (SQRP-PC only) X X
Perceived life Satisfaction, LiSat (SQRP-PC and SC) X X
Functional level, FRI (SQRP-SC only) X X

Physical activity
Objective measures of steps per day (Fitbit Versa 2) X X
Patient-reported measures (SQRP- PC and SC) X X

Work 
Return to work (partially or full time) every month (SSIA) X X X
Number of days with sick benefit during study period (SSIA) X X X
Number of days in work before new sick leave during study period (SSIA) X X X
Length of total sick leave during study period (SSIA) X X X
Perceived work ability, WAI (SQRP-PC and SC) X X

Sleep quality, ISI (SQRP-SC only) X X
Pharmaceutical consumption

Name, dose, size, prize of prescribed pharmaceuticals (PHAR, PATRON [not size, prize]) X X X
Prescribed pharmaceuticals collected from pharmacies, (PHAR) X X X
Cost of prescribed pharmaceuticals included in benefit program (PHAR) X X X

Health care consumption (PATR) X X X
Feasibility outcomes, Questionnaire X
Treatment integrity, Questionnaire X X

Abbreviations: -t1 = pre recruitment period, t1 = completed study period (6 months), t2 = follow-up 12 months after completed Interdisciplinary Pain Rehabilitation Program (IPRP), t3 = 24 

months after completed IPRP, t4 = 36 months after completed IPRP, eVIS = eVISualisation of physical activity and pain intervention, SQRP = the Swedish national quality registry for pain 

rehabilitation, SQRP-PC = , the Swedish national quality registry for pain rehabilitation primary care, SQRP-SC = the Swedish national quality registry for pain rehabilitation specialized care, 

NRS = Numeric Rating Scale, PATRON = Pain and training online (web application), RAND-36 PCS = physical health domain , RAND-36 MCS = mental health domain, HAD(S) = Hospital 

Anxiety and Depression Scale, PCA =  Pain Catastrophizing Scale, MPI-S = Multidimensional Pain Inventory -Swedish Version, CPAQ-8 = The chronic Pain and Acceptance Questionnaire, 

LiSat = Life Satisfaction Scale, WAI = Work Ability Index, FRI = Functional rating scale, ISI = Insomnia Severity Index, SSIA = the Swedish Social Insurance Agency’s registry, PATR = the 

Patient registry, PHAR = the Pharmaceutical registry, ITR = the Income- and taxation registry, PER = the Population education registry. 
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Feasibility outcomes, pilot study

The trial will be initiated as a full-scale registry-based internal randomized controlled pilot 

study. In this initial step, the recruitment process and more specifically the willingness of 

clinicians to recruit participants, willingness of patients to be recruited, number of eligible 

participants, contact ways, procedure of gaining consent, and sufficiency of provided 

recruitment material etc. will be evaluated. Also, the randomization process and the willingness 

of participants to be randomized and the type of randomization (block size, cluster, details of 

restrictions) will be evaluated. Furthermore, the standardized effect size and sample size 

estimation with Cohen’s d, characteristics [mean, SD] of the primary outcome assessment in 

the main trial will be calculated after completed study period. In addition, follow-up rates 

(response rates to questionnaires, rates of treatment integrity, fidelity) will contribute with 

important aspects of the trial’s feasibility in the intended setting.38, 41 

Primary outcome, main trial

The R-RCT will prospectively evaluate the clinical effectiveness of eVIS supplementing IPRPs 

regarding improvements in our primary outcome assessment Physical health collected by the 

physical health domain in RAND-36 health survey3, 45 at the 12-month IPRP follow-up after 

completing the IPRP. The RAND-36 is, for this population, a valid health survey measuring 

health-related quality of life in two dimensions, physical health (PCS) and mental health (MCS), 

mediated by eight subscales.45 

Secondary outcomes, main trial

In the main trial, secondary outcomes will be extracted from Fitbit Versa 2, PATRON and 

collapsed with data from six national registries (all listed below) at 6, 12, 24, and 36 months 

after the IPRP is completed.  

Objectively measured secondary outcomes collected using Fitbit Versa 2

Objectively measured physical activity levels will be collected daily during the study period 

using a wrist-worn activity tracker (Fitbit Versa 2). The Fitbit device measures and estimates a 

range of physical activity outcomes such as number of steps, heart rate, energy expenditure, 

floors climbed, physical activity level, and sleep.30, 46 In this trial, participants’ step count per 
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day will automatically be synchronized to PATRON during the study period (six months). The 

use of steps per day is considered to be a valid quantification of physical activity levels and this 

is acknowledged by the Swedish Health Authority.47 

Patient-reported secondary outcomes collected through PATRON 

Data on physical and mental health collected using the RAND-36 health survey will be 

collected through PATRON at 6, 12 and 24 months after IPRP. Pain intensity (“rate your 

average pain during the last 24 hours”) will be measured daily using the Numeric Rating Scale 

(NRS 0-10), a 11-point Likert scale48 incorporated in the web application PATRON. Pain 

interference on daily activities is a recommended outcome domain.32 In PATRON, assessments 

of affect of pain on daily activities (“rate how much your daily activities are affected by pain”) 

will be measured using an 11-point Likert Scale (0-10). This question in PATRON has been 

modified based on the Multidimensional Pain Inventory Swedish version and its items on pain 

interference,49 and validated in our previous study (in manuscript). Data on daily 

pharmaceutical consumption will be collected in PATRON (name, dose, number, and form). 

Voluntary free text comments will supplement patient reporting by providing additional 

information regarding perceived mental and physical health (only in the intervention group). 

Secondary outcomes collected through the Swedish national quality registry for pain 

rehabilitation 

In Sweden, 90% of IPRP units routinely collect patient-reported data from standardized 

questionnaires and report to SQRP, a database initiated in 1998 that contains data from chronic 

non-malignant pain patients participating in IPRPs.23, 50 The registry consists of two parts; the 

primary care SQRP (SQRP-PC) and the specialized SQRP (SQRP-SC). The primary care SQRP 

is supplied with data from affiliated primary care IPRP units (n=42, reported data from 505 

patients in 2020). The specialized care SQRP, receives data from affiliated specialized care 

IPRP units (n=45, reporting data from 7427 patients in 2020). Data in both registries are 

collected at baseline, when the IPRP is completed, and at 12-month follow-ups, the content of 

data collected in the registries differs somewhat. In this trial, registry data from both registries 

will be collected and used to describe demographics such as age, sex, height, weight, education 

level, and work.23, 50 Participants partaking in an IPRP in SC will also routinely complete the 

RAND-36 health survey at baseline and at their 12-month follow-up after they have completed 

their program. Data on pain intensity (“last 7 days”) (NRS 0-10)48 will be retrieved from SQRP-

PC and SQRP-SC alongside other pain characteristics including pain location (36 anatomical 
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predefined areas, 18 on the left side, 18 on the right side), pain duration, and pain type 

(intermittent or continuous). Data on self-rated physical and mental health is collected by the 

RAND-36 health survey3, 45 in SQRP-SC and the EuroQol-5 dimensions (EQ-5D) collected 

routinely in SQRP-PC and SQRP-SC will be used. The EQ-5D is a standard instrument used in 

health economic evaluations and contains five items each with three ordered response 

categories, and a 0-100 index.51 

Measures of self-rated physical activity are collected in SQRP-PC using the National Board of 

Health and Welfare’s three questions on physical activity (0 - >300 minutes/week), exercise (0 

- >120 minutes/week), and sedentary behavior (0 - 15 hours/day).52 In SQRP-SC, data is 

collected by the Godin-Shepard leisure-time physical activity questionnaire (number of 

times/week that strenuous/moderate/light exercise is performed).53 Data on overall emotional 

distress (0 - 3), pain catastrophizing (0 - 4), and psychosocial consequences (0 - 6) of living 

with pain are collected in SQRP-PC and SQRP-SC using the Hospital Anxiety and Depression 

Scale (HADS),45, 54 the Pain Catastrophizing Scale (PCS),55 and the Multidimensional Pain 

Inventory Scale Swedish version (MPI-S, 0 - 6).49 Level of pain acceptance (0 - 6) is collected 

in SQRP-PC using the Chronic Pain and Acceptance Questionnaire (CPAQ-8).56 Perceived life 

satisfaction (1-6) is collected by the Life Satisfaction Scale (LiSat)57 in both registries.  Data on 

perceived work ability (0 - 10) is collected by the Work Ability Index (WAI)58 and functional 

levels (0 - 4) by the Functional Rating Scale (FRI)59 is collected in SQRP-SC only. Data on 

patient-reported sleep quality (0 - 4) is collected by the Insomnia Severity Index (ISI)60 in 

SQRP-SC.  

Secondary outcomes collected through other national registries

Data will be collected from the Swedish Social Insurance Agency’s registry on diagnosis, 

reasons for sick leave, type of financial compensation, number of sick days, and sickness benefit 

(days and hours) during the study period. In addition, data on days in work (partial or full time) 

per month in total before a new sick leave period and length of total sick leave during the study 

period will be retrieved from the registry. Data will be retrieved from the Patient registry on 

diagnosis and healthcare consumption (total number of days in care etc.). Retrieved data from 

the Pharmaceutical registry will provide information on prescribed pharmaceutical names, 

doses, sizes, and prices that have been collected from pharmacies, their costs, and whether the 

pharmaceutical is included in the subsidized pharmaceutical program. Data on disposable and 

earned income as well as net income will be retrieved from the Income and taxation registry. 

In addition, demographic data such as sex, age, marital status, citizenship, education level, and 
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number of children in the family will be collected. Data on education level and education 

orientation (focus) in addition to limited demographic data (sex, age) will be collected from the 

Population registry. 

Sample size

A sample size for the pilot study of at least n=30 is considered sufficient for planned pilot study 

analyses since it will not involve hypothesis testing and sample size calculation per se.39 An 

interim sample size and power calculation was performed and based on data on RAND-36 

outcomes reported by patients living with chronic pain 12 months after taking part in IPRP 

treatment.22 A clinically meaningful difference on our primary outcome has previously been 

reported to be ≥3 points.24 In this trial, the null hypothesis is that there will be no difference 

(<15% with ≥3 points improvement) between the intervention group and the control group with 

regard to proportional improvement in the PCS domain of RAND-36 health survey when 

assessed at the 12-month follow-up after the completion of the IPRP. The calculation was 

performed in R, using a calculation method for simple randomization and for independent 

observations. The preliminary power calculation allows a dropout rate of 20% and requires a 

total sample size of approximately n=400 to have an 80% power to detect a 15% difference 

(≥3p) between the groups regarding our primary outcome Physical health. Physical health is 

measured using the RAND-36 health survey at the 12-month follow-up measurement point after 

the completion of the IPRP. The significance level is set to 0.05 and is two-tailed. The sample 

size calculation may be re-calculated after the pilot study is completed.

Allocation 

A simple randomization design with a (random) block size of 4 and 6 will be applied and 

evaluated in the pilot study in order to allocate participants to either the intervention or control 

group.61-63 A computer-generated randomization schedule will be created using a random 

number table to allocate participants to one of the two treatment arms; intervention group (IPRP 

supplemented by eVIS) or control group (IPRP with daily patient reports in PATRON). The 

schedule will be generated by an experienced researcher, who is not directly involved in the 

trial. Sequentially numbered opaque sealed envelopes will be used to ensure allocation 
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concealment. Allocation will take place at the IPRP unit and will be conducted by members of 

the IPRP team. 

Blinding/masking 

Neither the IPRP team delivering the intervention nor participants will be blinded to 

allocation to either group due to the nature of the intervention.  

Data collection methods 

Besides objectively measured data of physical activity level, patient-reported data will be 

collected from PATRON and from six Swedish registries at the IPRP baseline and at 6, 12, and 

24 months after completed IPRP. In addition, patient-reported data regarding cost effectiveness 

will be retrieved 36 months after the IPRP is completed. In this trial, data will be retrieved from 

SQRP, the Swedish social insurance agency’s registry, the Patient registry, the Pharmaceutical 

registry, the Income- and taxation registry, and the Population education registry to enable a 

broad investigation into the intervention’s effectiveness. 

To enable sufficient pilot study analyses, as well as assessment of the primary outcome Physical 

health (PCS) in RAND-36, members of the IPRP team will be asked to provide self-reported 

data on feasibility outcomes (outlined below) using a purpose-developed questionnaire with 

specific questions targeting the IPRP-team perspective.38 If deemed required, data collection 

will be supplemented by individual or group interviews. A detailed overview of assessments, 

time points, and data sources can be found in Table 1. 

Data management 

In order to connect individual-level data from different registries to PATRON data, we will 

seek assistance from the National Board of Health and Welfare who will provide a consecutive 

number key. This key will be stored at the National Board of Health and Welfare for three years 

(longer if needed). The procedure is initiated by sending PATRON data to the National Board 

of Health and Welfare and participants’ social security numbers will be sent there by SQRP. 

The National Board of Health and Welfare creates the consecutive number key and connects 

ordered data with own registry data (the Patient registry and the Pharmaceutical registry). The 
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National Board of Health and Welfare will then send a data order to the remaining registries 

(the Swedish Social Insurance Agency’s registry, the Income and taxation registry, and the 

Population education registry) and un-identified data will be sent to the principal investigator 

to be stored in Dalarna University’s secured server. 

Intervention fidelity 

The following measures have been and will be taken to increase intervention fidelity: A 

systematical intervention development with a clarified theoretical base explaining suggested 

mechanisms has been undertaken throughout the development process. Healthcare staff at the 

IPRP units will be provided with comprehensive written information (easily accessed online) 

that includes step-by-step instructions on how to initiate and deliver the intervention while 

maintaining a high level of integrity. Before the study starts, all participating healthcare staff at 

the IPRP units will take part in a standardized provider training session online. Also, recurring 

web-based meeting opportunities will be provided, where IPRP-team members will be 

encouraged to discuss experienced or perceived difficulties, and a questionnaire will be sent out 

after the study period with the aim of assessing treatment fidelity (treatment integrity and 

treatment differentiation) by gathering data on how treatment was delivered (manner versus 

treatment manual, intervention’s alignment to intended theoretical base). This will allow results 

to be interpreted and will facilitate practical implementation.64-65 During the on-going study 

period, researchers will be automatically notified of non-wear time (Fitbit Versa 2) and any 

absence of patient reports in PATRON. In these cases, researchers will contact the relevant 

participant via email or telephone to ask if they need help or support. If a participant decides to 

discontinue the trial, he or she will be asked if they are willing to grant permission for the 

collected data up to that point to be used in the trial. 

Statistical methods 

A statistical analysis plan (SAP) will expand on statistical principles, statistical analyses, the 

planned handling of missing data, possible additional analyses (subgroups etc.), and interim 

analyses. In both the pilot study and the R-RCT, descriptive statistical analyses will be 

performed to provide transparent reporting of characteristics of both participants and 

participating IPRP units. In addition, IPRP units will be prompted to register the number of 
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patients they ask to participate, those excluded based on eligibility criteria, and those who 

decline participation. Analyses of pilot outcomes and primary and secondary outcomes will be 

performed based on PATRON data and registry data. The clinical effectiveness of eVIS will be 

analyzed for each outcome using multivariate statistical and repeated measures analyses as a 

preliminary plan. Both the intention-to-treat and the per-protocol sample will be analyzed, but 

the intention-to-treat analysis will be considered as the primary analysis. All p-values will be 

presented. If a p-value is <0.05, the null hypothesis will be rejected and eVIS will be considered 

effective according to the outlined hypothesis. To perform cost-effectiveness calculations, data 

on health-related quality of life measured by EQ-5D will be retrieved from SQRP. EQ-5D is 

the standard instrument used to evaluate health costs and cost effectiveness. Calculations of 

quality-adjusted life-years (QALYs) will be performed by multiplying health-state utility 

(measured using the EQ-5D Index score) by time spent in this specific health state.66-67 In 

addition, calculations of the incremental cost effectiveness ratio (ICER) will be made as the 

difference in the cost of two interventions divided by their effect.68  

Data monitoring 

Trial data will be monitored and regularly assessed for integrity and errors. All data monitoring 

will be performed completely independently from sponsors and competing interests. An 

independent data monitoring committee (DMC) will be appointed to critically review data 

safety in the trial. Veronica Sjöberg (VS) will be responsible for the monitoring of all data 

collected in the internal pilot study. A data management plan (DMP) will be outlined by the 

first author (VS) and implemented by the principal investigator (LV) to ensure sound data 

structure (folder structure, file naming, organization), and data storing. 

Harms and adverse events

Participating patients and healthcare staff at the participating IPRP units will be encouraged to 

report any adverse events such as unexpected side effects or symptom deterioration,69 which 

will also be reported to the Swedish Ethical Board Review. 
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Ethics and dissemination  

The trial is registered in ClinicalTrials.gov and was approved by the Swedish Ethics Review 

Board in May 2021 (Dnr 2021/02109). The trial will be conducted in compliance to the Helsinki 

Declaration.70 Important protocol modifications will be communicated to the Swedish Ethics 

Review Board as well as to all participating IPRP units and participants. To protect 

confidentiality, all data will be coded by an individual code, and the encryption key will be 

stored separately. Data will be stored at an intended project server at Dalarna University, which 

is secured by regular backups and only accessible by researchers in the trial after approval from 

the principal investigator. Results of the internal pilot study and the main trial will be submitted 

for publication in peer-reviewed journals and communicated in national and international 

research networks, as well as in relevant clinical settings, including patient associations.  

CONCLUSION

This trial has been designed to provide robust data on the feasibility and effectiveness of a 

systematically developed intervention named eVIS. eVIS is designed to facilitate patients in 

IPRP reaching and maintaining individualized levels of physical activity recommended to them 

by involving both objective and patient-reported data, as well as mitigating behavior-change 

mechanisms. 

Author contribution statement  

LV and BÄ are responsible for the conception of the trial. LV is the principal investigator and 
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of criterion validity of the wrist-worn activity tracker and the evaluations of the content validity 

and clinical feasibility) of the intervention. RLM performed the preliminary power and sample 
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manuscript and was responsible for revising the manuscript’s intellectual content based on all 

co-authors conscientious input. All authors read and approved the final version of the 
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be used. Author eligibility is and will be based upon the ICMJE Recommendations for the 

Conduct, Reporting, Editing, and Publication of Scholarly work in Medical Journals. 

Trial status

The recruitment process of IPRP units have been initiated in June 2021. Recruitment of 

participants are anticipated to start in September 2021 and the trial is planned to be completed 

on 31 December 2024. 
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number). The funders had no role in study design and will have no role in any part of the 

implementation of the study or the reporting of its results.
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Additional files: 
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Figure 1. CONSORT 2010 Flow diagram chart of study design and enrollment. 
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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related 
documents* 

Section/
item

Item
No

Description Page 
number 

Administrative information

Title 1 Descriptive title identifying the study design, population, 
interventions, and, if applicable, trial acronym

1

2a Trial identifier and registry name. If not yet registered, name of 
intended registry

2, 18Trial 
registration

2b All items from the World Health Organization Trial Registration 
Data Set

NA

Protocol 
version

3 Date and version identifier 2

Funding 4 Sources and types of financial, material, and other support 20

5a Names, affiliations, and roles of protocol contributors 1, 19Roles and 
responsibiliti
es 5b Name and contact information for the trial sponsor 20 (not 

contact info)

5c Role of study sponsor and funders, if any, in study design; 
collection, management, analysis, and interpretation of data; 
writing of the report; and the decision to submit the report for 
publication, including whether they will have ultimate authority 
over any of these activities

20

5d Composition, roles, and responsibilities of the coordinating 
centre, steering committee, endpoint adjudication committee, 
data management team, and other individuals or groups 
overseeing the trial, if applicable (see Item 21a for data 
monitoring committee)

18

Introduction

Background 
and 
rationale

6a Description of research question and justification for 
undertaking the trial, including summary of relevant studies 
(published and unpublished) examining benefits and harms for 
each intervention

4-6
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6b Explanation for choice of comparators 17-18

Objectives 7 Specific objectives or hypotheses 6, 17-18

Trial design 8 Description of trial design including type of trial (eg, parallel 
group, crossover, factorial, single group), allocation ratio, and 
framework (eg, superiority, equivalence, noninferiority, 
exploratory)

6

Methods: Participants, interventions, and outcomes

Study 
setting

9 Description of study settings (eg, community clinic, academic 
hospital) and list of countries where data will be collected. 
Reference to where list of study sites can be obtained

6

Eligibility 
criteria

10 Inclusion and exclusion criteria for participants. If applicable, 
eligibility criteria for study centres and individuals who will 
perform the interventions (eg, surgeons, psychotherapists)

7

11a Interventions for each group with sufficient detail to allow 
replication, including how and when they will be administered

8-9

11b Criteria for discontinuing or modifying allocated interventions for 
a given trial participant (eg, drug dose change in response to 
harms, participant request, or improving/worsening disease)

18-19

11c Strategies to improve adherence to intervention protocols, and 
any procedures for monitoring adherence (eg, drug tablet 
return, laboratory tests)

17

Interventions

11d Relevant concomitant care and interventions that are permitted 
or prohibited during the trial

8

Outcomes 12 Primary, secondary, and other outcomes, including the specific 
measurement variable (eg, systolic blood pressure), analysis 
metric (eg, change from baseline, final value, time to event), 
method of aggregation (eg, median, proportion), and time point 
for each outcome. Explanation of the clinical relevance of 
chosen efficacy and harm outcomes is strongly recommended

9-14

Table 1

Participant 
timeline

13 Time schedule of enrolment, interventions (including any run-
ins and washouts), assessments, and visits for participants. A 
schematic diagram is highly recommended (see Figure)

Table 1, 

10-11

Page 27 of 31

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055071 on 15 A

pril 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

Sample size 14 Estimated number of participants needed to achieve study 
objectives and how it was determined, including clinical and 
statistical assumptions supporting any sample size calculations

15

Recruitment 15 Strategies for achieving adequate participant enrolment to 
reach target sample size

7, 17

Methods: Assignment of interventions (for controlled trials)

Allocation: 15

Sequence 
generation

16a Method of generating the allocation sequence (eg, computer-
generated random numbers), and list of any factors for 
stratification. To reduce predictability of a random sequence, 
details of any planned restriction (eg, blocking) should be 
provided in a separate document that is unavailable to those 
who enrol participants or assign interventions

17-18

Allocation 
concealment 
mechanism

16b Mechanism of implementing the allocation sequence (eg, 
central telephone; sequentially numbered, opaque, sealed 
envelopes), describing any steps to conceal the sequence until 
interventions are assigned

17-18

Implementati
on

16c Who will generate the allocation sequence, who will enrol 
participants, and who will assign participants to interventions

15

Blinding 
(masking)

17a Who will be blinded after assignment to interventions (eg, trial 
participants, care providers, outcome assessors, data analysts), 
and how

16

17b If blinded, circumstances under which unblinding is permissible, 
and procedure for revealing a participant’s allocated 
intervention during the trial

16

Methods: Data collection, management, and analysis

Data 
collection 
methods

18a Plans for assessment and collection of outcome, baseline, and 
other trial data, including any related processes to promote data 
quality (eg, duplicate measurements, training of assessors) and 
a description of study instruments (eg, questionnaires, 
laboratory tests) along with their reliability and validity, if known. 
Reference to where data collection forms can be found, if not in 
the protocol

16-18
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18b Plans to promote participant retention and complete follow-up, 
including list of any outcome data to be collected for 
participants who discontinue or deviate from intervention 
protocols

17

Data 
managemen
t

19 Plans for data entry, coding, security, and storage, including 
any related processes to promote data quality (eg, double data 
entry; range checks for data values). Reference to where 
details of data management procedures can be found, if not in 
the protocol

16

Statistical 
methods

20a Statistical methods for analysing primary and secondary 
outcomes. Reference to where other details of the statistical 
analysis plan can be found, if not in the protocol

17-18

20b Methods for any additional analyses (eg, subgroup and 
adjusted analyses)

17-18

20c Definition of analysis population relating to protocol non-
adherence (eg, as randomised analysis), and any statistical 
methods to handle missing data (eg, multiple imputation)

17-18

Methods: Monitoring

Data 
monitoring

21a Composition of data monitoring committee (DMC); summary of 
its role and reporting structure; statement of whether it is 
independent from the sponsor and competing interests; and 
reference to where further details about its charter can be 
found, if not in the protocol. Alternatively, an explanation of why 
a DMC is not needed

18

21b Description of any interim analyses and stopping guidelines, 
including who will have access to these interim results and 
make the final decision to terminate the trial

17-18

Harms 22 Plans for collecting, assessing, reporting, and managing 
solicited and spontaneously reported adverse events and other 
unintended effects of trial interventions or trial conduct

18

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and 
whether the process will be independent from investigators and 
the sponsor

20

Ethics and dissemination
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Research 
ethics 
approval

24 Plans for seeking research ethics committee/institutional review 
board (REC/IRB) approval

18-19

Protocol 
amendment
s

25 Plans for communicating important protocol modifications (eg, 
changes to eligibility criteria, outcomes, analyses) to relevant 
parties (eg, investigators, REC/IRBs, trial participants, trial 
registries, journals, regulators)

18-19

Consent or 
assent

26a Who will obtain informed consent or assent from potential trial 
participants or authorised surrogates, and how (see Item 32)

7 

26b Additional consent provisions for collection and use of 
participant data and biological specimens in ancillary studies, if 
applicable

NA 

Confidentiali
ty

27 How personal information about potential and enrolled 
participants will be collected, shared, and maintained in order to 
protect confidentiality before, during, and after the trial

18-19

Declaration 
of interests

28 Financial and other competing interests for principal 
investigators for the overall trial and each study site
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Access to 
data

29 Statement of who will have access to the final trial dataset, and 
disclosure of contractual agreements that limit such access for 
investigators

20

Ancillary and 
post-trial 
care

30 Provisions, if any, for ancillary and post-trial care, and for 
compensation to those who suffer harm from trial participation

No

Disseminatio
n policy

31a Plans for investigators and sponsor to communicate trial results 
to participants, healthcare professionals, the public, and other 
relevant groups (eg, via publication, reporting in results 
databases, or other data sharing arrangements), including any 
publication restrictions

18-19

31b Authorship eligibility guidelines and any intended use of 
professional writers

19

31c Plans, if any, for granting public access to the full protocol, 
participant-level dataset, and statistical code
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Informed 
consent 
materials

32 Model consent form and other related documentation given to 
participants and authorised surrogates

See 
supplementary 
files [In 
Swedish]

Biological 
specimens

33 Plans for collection, laboratory evaluation, and storage of 
biological specimens for genetic or molecular analysis in the 
current trial and for future use in ancillary studies, if applicable

NA
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ABSTRACT 

Introduction: Living with chronic pain often involves negative consequences. 

Interdisciplinary Pain Rehabilitation Programs (IPRPs), a subset of Interdisciplinary Treatment 

is considered superior to single-treatment measures in patients with chronic pain. Despite this, 

effects emerge sub-optimal and more than 20% of patients deteriorate in patient reported 

physical health outcomes after IPRP. A novel e-Health intervention, eVISualisation (eVIS) of 

physical activity and pain, has been systematically developed to facilitate patients in reaching 

and maintaining recommended individualized physical activity levels. The aim is to 

transparently report on methodology, outcome assessments, and processes for a registry-based 

randomized controlled trial (R-RCT) initiated as a pilot study. 

Methods and analysis: In the R-RCT, recruitment of approximately 400 patients with chronic 

pain at primary and specialized IPRP units (n=15) in Sweden will be performed. Participants 

will be randomly allocated to either IPRP + eVIS or to control group that will receive IPRP 

only. eVIS entails objectively measured physical activity (steps) and patient-reported outcomes 

(pain intensity, interference of pain on daily activities, pharmaceutical consumption) collected 

and visualized in the web application PATRON. Data from the initial 30 participants 

completing the study period (6 months) will be included in a pilot study designed to evaluate 

key feasibility outcomes (recruitment- and randomization processes, implementation process, 

treatment integrity, data collection procedure, and preliminary outcome measures). Outcome 

variables will be extracted from PATRON and from six national registries. Multivariate 

statistics and repeated measures analyses will be performed. Quality Adjusted Life Years 

(QALYs) and Incremental Cost Effectiveness Ratio (ICER) will be calculated for cost 

effectiveness evaluation. 

Ethics/dissemination: The Swedish Ethics Review Board granted approval (Dnr 2021/02109). 

Results will be disseminated through peer-review journals.  

Trial registration number: The trial was prospectively registered at ClinicalTrials.gov with 

trial registration number NCT05009459. 

Protocol version: 1
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Strengths and limitations of the study 

 A proceeding pilot study will enable improvements of design and feasibility of 

subsequent R-RCT. 

 The eVIS-intervention has been developed, evaluated, and improved, based on data 

provided from patients, clinicians, and researchers in different fields. 

 The intervention targets physical activity modalities in IPRP and is designed to enable 

a more individualized IPRP treatment. 

 The intervention is based on objectively measured physical activity levels, patient-

reported clinical outcomes, and mechanisms that facilitate behavior change, in 

accordance with current guidelines that are provided by authorities in the chronic pain 

management field. 

 The nature of the intervention precludes blinding of patients and the IPRP team.
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INTRODUCTION 

Chronic musculoskeletal pain (>3 months), including neck/shoulder/back pain or widespread 

pain, is a major global health and socioeconomic burden.1 2 Living with chronic pain is often 

associated with reduced levels of wellbeing and the health-related quality of life of this group 

has been reported to be among the lowest of any medical condition.3 To date, physical activity 

(i.e. any bodily movement that requires energy expenditure) and exercise (i.e. structured and 

planned physical activity aimed to increase fitness)4 have been shown to prevent and/or treat 

several of our noncommunicable diseases including chronic pain,5 due to their beneficial effects 

on general health, pain intensity, physical and psychological functioning, and health-related 

quality of life.5-8 Despite the growing evidence of health benefits related to physical activity, 

participation and adherence to physical activity recommendations, such as WHO´s physical 

activity guidelines, are often low in patients living with chronic pain.9-12 This may partly be 

explained by the indicated association between high pain scores and low patient-reported 

activity levels among patients with chronic pain and/or the documented reports of the negative 

impact of depression on physical activity levels.13 In addition, it is well known that behavior 

change is difficult, and that each individual’s own participation is essential.14 It has been shown 

that behavior change towards a beneficial physical activity level may be facilitated by 

individuals self-monitoring their physical activity.15 The use of objective measures increases 

the likelihood of the effectiveness of interventions designed to promote physical activity.15 By 

adding goal setting, feedback, and a focus on achieved goals, effectiveness can be further 

improved.15-18 

Interdisciplinary pain rehabilitation programs (described as a subset of Interdisciplinary 

Treatment [IDT]), is defined as “multimodal treatment provided by a multidisciplinary team (at 

least 3 professions),  collaborating in assessment and treatment using a shared biopsychosocial 

model and goals”19.  The IPRP approach adopts the principles of behavioral therapy and 

incorporates besides physical activity and exercise, also psychological measures, 

pharmaceutical treatment and patient education.20 Physical activity and exercise are central 

measures in IPRPs as it targets the physical deconditioning by improving levels of physical 

activity, and also reduces pain severity and improved physical function and quality of life, 

without causing any severe adverse events.5 Interdisciplinary pain rehabilitation programs are 

considered to be superior to single-treatment measures (e.g., physical treatments, education 

interventions, surgery, etc.) for patients with chronic pain supporting positive effects on pain 

intensity and activity disability.20 21 However, IPRP effectiveness is only slightly better and in 
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the majority of cases only a small effect is seen.21-25 In addition, up to 25% of patients report 

deterioration in physical health after completing IPRP and after 12 months follow up, regardless 

of duration of IPRP.20 25 26 Sustainable treatment affects seem to vary according to patient 

clinical features at baseline, such as poor employment status, high pain levels, and low 

functioning, all of which predict low physical health at follow-up.23 27 Many efforts have been 

made to find effective interventions that improve the health of chronic pain patients. To 

facilitate individualized physical activity levels within the Swedish IPRP setting, an 

eVISualisation (eVIS) of physical activity and pain intervention has been systematically 

developed according to the Medical Research Council´s recently updated framework for 

development and evaluation of complex interventions. 28 29 In accordance with the framework, 

the eVIS-interventions were designed and planned in close collaboration with stakeholders. 

eVIS is designed to target facilitating mechanisms for behavior change, such as outcome 

expectations, self-monitoring, self-evaluation, and self-efficacy,30-32 which are theoretically 

framed by the Social Cognitive Theory.32 In eVIS, objectively measured physical activity 

tracking using a wrist-worn activity tracker33 (Fitbit Versa 2) is combined with a daily activity 

goal (steps/day) and daily patient reports of known important clinical outcome assessments: 

pain intensity and its interference on daily activities34-38 and pharmaceutical consumption. Data 

is collected and visualized in a purpose-developed web application, Pain And TRaining ON-

line (PATRON), which can be used by the patient and the IPRP-team to follow and adjust 

individual physical activity levels. Despite interventions of this kind having highly promising 

potential to relive pain and improve disability in this patient group,39interventions are rarely 

systematically developed and validated specifically for their target patient group, leaving 

crucial information of  feasibility and true effectiveness unknown. To increase the robustness 

of this planned R-RCT and to avoid an underpowered trial and gain knowledge of population 

variation,40 an randomized pilot study will be conducted to evaluate the intervention’s 

feasibility within the IPRP setting with the specific purpose of improving and strengthening the 

R-RCT design.40-43 In this trial, the UK National Institute for Health Research’s (NIHR) 

definitions of the terms pilot study (i.e., “a smaller version of the main study”) and feasibility 

study (i.e., “evaluation of pieces of research done before the main study”) are applied.44 The 

aim of this paper is to transparently clarify and report on study designs, aims, outcome 

assessments, and procedures for a planned R-RCT (including an randomized pilot study) which  

prospectively will evaluate clinical effectiveness and cost effectiveness of eVIS supplement to  

IPRPs for patients living with chronic pain compared to standard IPRPs.
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METHODS AND ANALYSIS 

Trial design and setting

This two-armed pragmatic multi-site registry-based randomized controlled clinical trial (R-

RCT) will be conducted in specialized and primary IPRPs in Sweden, and include 

approximately 400 (n=200, n=200) patients (number will be definitively determined after the 

pilot study is finalized) with chronic musculoskeletal non-malignant pain. As indicated, an 

randomized controlled pilot study (n=15, n=15) will be incorporated as the initial phase of the 

main trial in order to evaluate the intervention´s methodology and design.29 42 45 This trial will 

comply with the Consolidated Standards of Reporting Trials (CONSORT)41 and with the 

Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT)46. A completed 

SPIRIT 2013 Checklist can be found in the additional files. See Figure 1 for study design and 

enrollment details. 

Insert Figure 1 here.  

Figure 1. CONSORT 2010 Flow diagram chart of study design and enrollment. 

Eligibility criteria 

In this trial, the patient-related, care process and caregiver-related inclusion criteria for 

receiving Swedish IPRP will be applied, as patients entering the trial must be accepted for IPRP. 

Principal IPRP inclusion criteria are patients in working age with persistent or intermittent pain 

lasting ≥3 months with pain affecting daily activities to a large extent, completed systematic 

assessment (including screening for psychosocial risk factors and differential diagnosis) and 

non-pharmacological optimization. Inclusion criteria for Swedish IPRPs is outlined in detail 

elsewhere.47 Due to the nature of the intervention, patients must be able to hear, see, and 

comprehend spoken and written Swedish, and have daily access to a computer, smartphone, or 

tablet. Patients who need to use a walking aid indoors will be excluded. 
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Recruitment 

Interdisciplinary Pain Rehabilitation Units 

Approximately 15 IPRP units in primary and specialized care in Sweden will be included in the 

trial. IPRP units reporting to the Swedish National Quality Registry for Pain Rehabilitation 

(SQRP) have been approached by email with study information (aim, rationale, methods etc.) 

and an invitation to participate in one of several online digital information meetings that will 

further present the study (planned from August 2021). Study representatives will approach 

healthcare staff at potential IPRP units by telephone or email to formally offer participation. 

Operation managers at each unit will be asked to provide written consent by e-mail. 

Participants 

In order to give potential participants additional time to consider taking part in the trial before 

they visit the IPRP unit, healthcare staff at the units will be encouraged to provide a general 

information sheet about the trial in the summon to the IPRP assessment. Members of IPRP 

teams (primarily physiotherapists but also occupational therapists, physicians, nurses etc.) will 

identify potential participants selected for IPRP based on outlined criteria and provide them 

with verbal and written details of the study (information sheets and the project’s web address). 

All participants will provide written informed consent (see supplementary file) prior to joining 

the study, which will be managed by the IPRP team. Detailed verbal and written information 

about the voluntary nature of participation and the indisputable right to discontinue participation 

in the trial at any time will be provided. Detailed checklists and forms will support these 

procedures, and these will be easily accessible on the project web site. 

Intervention 

Participation in the intervention group involves regular IPRP supplemented with eVIS for a 

coherent time span of six months, IPRP time included. As the duration and intensity of IPRPs 

greatly vary from a couple of weeks up to four months25, a six month study period ensures time 

of independent use of eVIS after completed IPRP. Participants are not prohibited to take part 

of other health care during study period. Interdisciplinary pain rehabilitation programs vary in 

interventions, duration, composition, intensity24 25 and can be performed either individually or 

in group format. In this trial, participation in a IPRP will be supplemented by eVIS, a health 
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promoting intervention containing three elements designed to facilitate individualized physical 

activity level (Figure 2). 

The data collection element

Outcome assessments of physical activity level (steps/day) will be objectively collected by a 

wrist-worn activity tracker, Fitbit Versa 2. This device has been population-specifically 

validated  and the measurement of step rate is indicated as valid for measurement in this 

population. 33 Data on step rate will be automatically synchronized to the web application 

PATRON where pain intensity (0-10), 48 interference of pain on daily activities (0-10),49  

pharmacological consumption (name, dose, number, and form), and (optional) free-text 

comments will be reported by the patient daily. The web application can be accessed via 

computer, smartphone, or tablet. A daily activity goal (steps/day) is formulated by the patient 

in collaboration with the IPRP-team and revised accordingly. 

The data collection element is designed to target facilitating mechanisms for behavior change, 

such as outcome expectations, self-monitoring, self-evaluation, and self-efficacy.30-32 The 

visualisation element 

Objectively measured physical activity levels, patient-report on pain intensity and interference 

of pain on daily activity are graphically visualized in relation to patient daily activity goal. 

Three different graphs (1/7/28 days) are available.  The visualisation element provides 

prerequisites for increased knowledge acquisition, self-monitoring, and self-evaluation as data 

is visualized over time and in relation to each other and to the individual daily activity goal in 

order to improve patient self-efficacy. 

The communication element 

The graphs in the visualisation element together with compiled data on pharmacological 

consumption will provide novel support for the patient and the IPRP team towards an  

individualized goal setting process by reinforcement, knowledge acquisition, self-monitoring, 

and self-efficacy. The support is facilitated by   objectively measured physical activity levels 

visualized in relation known factors important in pain rehabilitation. Based on data in eVIS, 

patient and IPRP-team get unique information of factors affecting physical activity levels. This 

addition to IPRP provides possibilities to investigate barriers to physical activity and fine-tune 

individualized treatment. 
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Insert Figure 2 here

Figure 2. Schematic illustration of the eVIS-intervention´s three elements: i) the data collection element of 

physical activity level (steps/day), patient-reports of interference of pain on daily activities, pain intensity 

and pharmacological consumption, ii) the visualisation element of collected data in different graphs and 

compilations of data, and iii) the communication element.  

Control 

Participation in the control group involves taking part in regular IPRP plus making daily ratings 

of pain intensity, interference of pain on daily activities, and pharmaceutical consumption 

(corresponding as in intervention group) in PATRON for six months, including the time that 

the IPRP is being carried out. The control group will not use the wrist-worn activity tracker or 

have access to PATRON’s visualizing or communication features.   

Patient and Public Involvement Statement

In an early developing phase, stakeholders (patients living with chronic pain, representatives 

from patient organizations and clinicians experienced in pain rehabilitation) were invited to 

contribute  to the intervention development. In this phase, the web application PATRON and 

eVIS was presented and carefully discussed with stakeholders as well as with web application 

developers and researchers. Several needs for improvement were identified, such as a need of 

an addition of pharmaceutical report function, designated web pages and graphical changes in 

planned interfaces. 

Outcome assessments 

According to the Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials 

(IMMPACT), physical health, emotional health, and pain intensity are three of six identified 

core outcome domains that should be considered when designing research studies aiming to 

evaluate effectiveness of chronic pain treatments.34 50 It is specifically recommended that a 

health survey such as RAND-36 should be incorporated into treatment as a clinical outcome 

assessment of physical health in clinical trials.36 37 Outcome assessments for evaluating 
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feasibility will be performed on data from the IPRP baseline and after the study period is 

completed (six months) for the first 30 participants (n=15 +, n=15). In the main trial, 

assessments of effectiveness will be performed on data from the IPRP baseline and from the 

12-month follow-up. The cost effectiveness assessments will be based on data from the IPRP 

baseline, from the 12-month IPRP follow-up and again 24 and 36 months after the IPRP is 

completed. A detailed overview of outcome assessments can be found in Table 1.
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Table 1. Overview of study period, measurement time points, outcome assessments (bold and italics), instruments, and data sources (italics).

Study period
Enrolment Allocation Post-allocation

-t1 0 Baseline t1 t2 t3 t4

Enrolment X
Written and verbal study information X
Eligibility screen X
Informed consent X
Allocation/randomization X

Interventions
Intervention, eVIS (6 months) X X
Control (6 months) X X

Outcome assessments
Personal characteristics

Sex, age, country of origin, family composition, beliefs of restored health (SQRP, SS) X
Disposable-, earned- and net income (SS) X X X X
Education level and education orientation (SPR, SS) X X X X
Diagnosis (NPR) X X X X
Volume and reason for inpatient care (NPR) X X X X

Pain characteristics 
Pain intensity (last 7 days), NRS (SQRP-PC and SC) X X
Pain intensity (today), NRS (PATRON) X X
Pain type, location, duration (SQRP-PC and SC) X
Pain interference (PATRON) X

Multidimensional measures
Physical health, RAND-36 PCS health survey (PATRON) X X X X X
Physical health, RAND-36 PCS health survey (SQRP-SC only) X X
Emotional health, RAND-36 MCS health survey (PATRON) X X X X X
Emotional health, RAND-36 MCS health survey (SQRP- SC only) X X
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Overall emotional distress, HAD(S) (SQRP-PC and SC) X X
Pain catastrophizing, PCS (SQRP-PC and SC) X X
Psychosocial consequences, MPI-S (SQRP-PC and SC) X X
Pain acceptance, CPAQ-8 (SQRP-PC only) X X
Perceived life Satisfaction, LiSat (SQRP-PC and SC) X X
Functional level, FRI (SQRP-SC only) X X

Physical activity
Objective measures of steps per day (Fitbit Versa 2) X X
Patient-reported measures (SQRP- PC and SC) X X

Work 
Return to work (partially or full time) every month (SSIA) X X X
Number of days with sick benefit during study period (SSIA) X X X
Number of days in work before new sick leave during study period (SSIA) X X X
Length of total sick leave during study period (SSIA) X X X
Perceived work ability, WAI (SQRP-PC and SC) X X

Sleep quality, ISI (SQRP-SC only) X X
Pharmaceutical consumption

Name, dose, size, prize of prescribed pharmaceuticals (SPDR, PATRON [not size, prize]) X X X
Prescribed pharmaceuticals collected from pharmacies, (SPDR) X X X
Cost of prescribed pharmaceuticals included in benefit program (SPDR) X X X

Health care consumption (NPR) X X X
Feasibility outcomes, Questionnaire X
Treatment integrity, Questionnaire X X

Abbreviations: -t1 = pre recruitment period, t1 = completed study period (6 months), t2 = follow-up 12 months after completed Interdisciplinary Pain Rehabilitation Program (IPRP), t3 = 24 

months after completed IPRP, t4 = 36 months after completed IPRP, eVIS = eVISualisation of physical activity and pain intervention, SQRP = the Swedish national quality registry for pain 

rehabilitation, SQRP-PC = , the Swedish national quality registry for pain rehabilitation primary care, SQRP-SC = the Swedish national quality registry for pain rehabilitation specialized care, 

NRS = Numeric Rating Scale, PATRON = Pain and training online (web application), RAND-36 PCS = physical health domain , RAND-36 MCS = mental health domain, HAD(S) = Hospital 

Anxiety and Depression Scale, PCA =  Pain Catastrophizing Scale, MPI-S = Multidimensional Pain Inventory -Swedish Version, CPAQ-8 = The chronic Pain and Acceptance Questionnaire, 

LiSat = Life Satisfaction Scale, WAI = Work Ability Index, FRI = Functional rating scale, ISI = Insomnia Severity Index, SSIA = the Swedish Social Insurance Agency’s registry, NPR = the 

National Patient Register, SPDR = the Swedish Prescribed Drug Register, SS = Statistics Sweden, SPR = the Swedish Population Register. 
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1 Feasibility outcomes, pilot study

2 The trial will be initiated as a full-scale registry-based randomized controlled pilot study. In 

3 this initial step, feasibility will be evaluated from data provided from the first 30 participants 

4 completing the study period and in the following key areas: the unit´s recruitment capabilities, 

5 the randomization process, implementation process, participant response to intervention which 

6 is outlined in Table 2. In addition, the data collection procedure and the preliminary outcome 

7 measures (standardized effect size, sample size estimation with Cohen’s d, characteristics 

8 [mean, SD]) in main trial will be evaluated.42 45 In addition to feasibility outcomes, 

9 characteristics of the units IPRP will be collected

10

11 Table 2. Overview of key feasibility outcomes in pilot study. 

12

13

14

15

16

17

18

19

20

21

22

23 Abbreviations: RAND-36 PCS = physical health domain in RAND-36, PATRON = Pain and training online (web 

24 application).  

25

26 Primary outcome, main trial

Key feasibility outcomes 

Recruitment capability 
Volume of total eligible patients
Number recruited/week

Eligibility screening procedure
Proportion accepted/declined 
Personal characteristics of included and excluded participants 
Pain characteristics of included and excluded participants 
Procedure of collecting consent

Randomization process 
Delivery envelopes 
Storage of envelopes
Procedure of opening envelopes 
Patients´ reaction to allocation 

Implementation process
Response rate RAND-36 PCS 
Compliance rate (use of Fitbit Versa 2, intervention group only)
Compliance rate (patient reported outcomes in PATRON)
Treatment integrity
Reported adverse events 
Data collection procedure

Access to PATRON data
Access to RAND-36 data 

Preliminary outcome measures 
Characteristics primary outcome 
Missing data 
Changes from baseline to finalized study period
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27 The R-RCT will prospectively evaluate the clinical effectiveness of eVIS supplementing IPRPs 

28 regarding improvements in our primary outcome assessment Physical health collected by the 

29 physical health domain in RAND-36 health survey3 51 at the 12-month IPRP follow-up after 

30 completing the IPRP. The RAND-36 is, for this population, a valid health survey measuring 

31 health-related quality of life in two dimensions, physical health (PCS) and mental health (MCS), 

32 mediated by eight subscales.51 

33 Secondary outcomes, main trial

34 In the main trial, secondary outcomes will be extracted from Fitbit Versa 2, PATRON and 

35 collapsed with data from six national registries (all listed below) at 12, 24, 36 months after the 

36 IPRP is completed.  

37 Objectively measured secondary outcomes collected using Fitbit Versa 2

38 Objectively measured physical activity levels will be collected daily during the study period 

39 using a wrist-worn activity tracker (Fitbit Versa 2). The Fitbit device measures and estimates a 

40 range of physical activity outcomes such as number of steps, heart rate, energy expenditure, 

41 floors climbed, physical activity level, and sleep.33 52 In this trial, participants’ step count per 

42 day will automatically be synchronized to PATRON during the study period (six months). The 

43 use of steps per day is considered to be a valid quantification of physical activity levels and this 

44 is acknowledged by the Swedish Health Authority.53 

45 Patient-reported secondary outcomes collected through PATRON 

46 Data on physical and mental health collected by RAND-36 health survey will be collected 

47 through PATRON at 6, 12 and 24 months after IPRP. Pain intensity (“rate your average pain 

48 during the last 24 hours”) will be measured daily using the Numeric Rating Scale (NRS 0 = no 

49 pain at all to 10 = pain as bad as it could be), a 11-point Likert scale48 incorporated in the web 

50 application PATRON. Pain interference on daily activities is a recommended outcome 

51 domain.35 In PATRON, assessments of interference of pain on daily activities will be measured 

52 by the question “rate how much your daily activities are affected by pain” using an 11-point 

53 Likert Scale (0 = not at all to 10 = to a very large extent). This question in PATRON has been 

54 modified based on the Multidimensional Pain Inventory Swedish version and its items on pain 

55 interference,49 and validated in our previous study (in manuscript). Data on daily 

56 pharmaceutical consumption will be collected in PATRON (name, dose, number, and form). 
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57 Voluntary free text comments will supplement patient reporting by providing additional 

58 information regarding perceived mental and physical health (only in the intervention group). 

59 Secondary outcomes collected through the Swedish national quality registry for pain 

60 rehabilitation 

61 In Sweden, 90% of IPRP units routinely collect patient-reported data from standardized 

62 questionnaires and report to SQRP, a database initiated in 1998 that contains data from chronic 

63 non-malignant pain patients participating in IPRPs.24 54 The registry consists of two parts; the 

64 primary care SQRP (SQRP-PC) and the specialized SQRP (SQRP-SC). The primary care SQRP 

65 is supplied with data from affiliated primary care IPRP units (n=42, reported data from 505 

66 patients in 2020). The specialized care SQRP, receives data from affiliated specialized care 

67 IPRP units (n=45, reporting data from 7427 patients in 2020). Data in both registries are 

68 collected at baseline, when the IPRP is completed, and at 12-month follow-ups, the content of 

69 data collected in the registries differs somewhat. In this trial, registry data from both registries 

70 will be collected used to describe demographics such as age, sex, height, weight, education 

71 level, and work.24 54 Participants partaking in an IPRP in SC will also routinely complete the 

72 RAND-36 health survey at baseline and at their 12-month follow-up after they have completed 

73 their program. Data on pain intensity (“last 7 days”) (NRS 0-10)48 will be retrieved from SQRP-

74 PC and SQRP-SC alongside other pain characteristics including pain location (36 anatomical 

75 predefined areas, 18 on the left side, 18 on the right side), pain duration, and pain type 

76 (intermittent or continuous). Data on self-rated physical and mental health is collected by the 

77 RAND-36 health survey3 51 in SQRP-SC and the EuroQol-5 dimensions (EQ-5D) collected 

78 routinely in SQRP-PC and SQRP-SC will be used. The EQ-5D is a standard instrument used in 

79 health economic evaluations and contains five items each with three ordered response 

80 categories, and a 0-100 index.55 

81 Measures of self-rated physical activity is collected in SQRP-PC and SC using the National 

82 Board of Health and Welfare’s three questions on physical activity (0 - >300 minutes/week), 

83 exercise (0 - >120 minutes/week), and sedentary behavior (0 - 15 hours/day).56 and in SQRP-

84 PC by the Godin-Shepard leisure-time physical activity questionnaire (number of times/week 

85 that strenuous/moderate/light exercise.57 Data on overall emotional distress (0 - 3), pain 

86 catastrophizing (0 - 4), and psychosocial consequences (0 - 6) of living with pain are collected 

87 in SQRP-PC and SQRP-SC using the Hospital Anxiety and Depression Scale (HADS),51 58 the 

88 Pain Catastrophizing Scale (PCS),59 and the Multidimensional Pain Inventory Scale Swedish 

89 version (MPI-S, 0 - 6).49 Level of pain acceptance (0 - 6) is collected in SQRP-PC using the 
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90 Chronic Pain and Acceptance Questionnaire (CPAQ-8).60 Perceived life satisfaction (1-6) is 

91 collected by the Life Satisfaction Scale (LiSat)61 in both registries.  Data on perceived work 

92 ability (0 - 10) is collected by the Work Ability Index (WAI)62 and functional levels (0 - 4) by 

93 the Functional Rating Scale (FRI)63 is collected in SQRP-SC only. Data on patient-reported 

94 sleep quality (0 - 4) is collected by the Insomnia Severity Index (ISI)64 in SQRP-SC.  

95 Secondary outcomes collected through other national registries

96 Data will be collected from the Swedish Social Insurance Agency’s registry on diagnosis, 

97 reasons for sick leave, type of financial compensation, number of sick days, and sickness benefit 

98 (days and hours) during the study period. In addition, data on days in work (partial or full time) 

99 per month in total before new sick leave period and length of total sick leave during the study 

100 period will be retrieved from the registry. Data will be retrieved from the Patient registry on 

101 diagnosis and healthcare consumption (total number of days in care etc.). Retrieved data from 

102 the Swedish Prescribed Drug Register will provide information on prescribed pharmaceutical 

103 names, doses, sizes, and prices that have been collected from pharmacies, their costs, and 

104 whether the pharmaceutical is included in the subsidized pharmaceutical program. Data on 

105 disposable and earned income as well as net income will be retrieved from Statistics Sweden. 

106 In addition, demographic data such as sex, age, marital status, citizenship, education level, and 

107 number of children in the family will be collected. From the Swedish Population Register, data 

108 on education level and education orientation (focus) in addition to limited demographic data 

109 (sex, age) will be collected.

110

111 Sample size

112 A sample size for the pilot study of at least n=30 is considered sufficient for planned feasibility 

113 analyses since it will not involve hypothesis testing and sample size calculation per se.43 65 66 

114 For the main trial, a preliminary power calculation are based on assumptions from previous 

115 research reporting on proportions of patients that report a clinically meaningful difference of 

116 ≥3 points in the physical health domain in RAND-36, 12-months after completed IPRP. 25 The 

117 calculation was performed in R, using a calculation method for simple randomization and for 

118 independent observations. The preliminary power calculation allows a dropout rate of 20% and 

119 requires a total sample size of approximately n=400 to have an 80% power to detect a 15% 

120 difference (≥3p) between the groups in the outcome physical health. Physical health is measured 

121 by the RAND-36 health survey at the 12-month follow-up measurement point after the 
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122 completion of the IPRP. The significance level is set to 0.05 and is two-tailed. The sample size 

123 calculation may be re-calculated after the pilot study is completed. In this trial, the null 

124 hypothesis is that there will be no difference between the intervention group and the control 

125 group (<15% with ≥3 points improvement) with regard to proportional improvement in the PCS 

126 domain of RAND-36 health survey when assessed at the 12-month follow-up after the 

127 completion of the IPRP. 

128

129 Allocation 

130 A permuted block randomization design with a random block size of 4 and 6 and an 1:1 

131 allocation ratio will be applied and evaluated in the pilot study in order to allocate participants 

132 to either the intervention or control group.67-69 A computer-generated randomization schedule 

133 will be created using a random number table to allocate participants to one of the two treatment 

134 arms; intervention group (IPRP supplemented by eVIS) or control group (IPRP with daily 

135 patient reports in PATRON). The schedule will be generated by an experienced researcher, who 

136 is not directly involved in the trial. Sequentially numbered opaque sealed envelopes will be 

137 used to ensure allocation concealment. Allocation will take place at the IPRP unit and will be 

138 conducted by members of the IPRP team after initial assessment. 

139

140 Blinding/masking 

141 Neither the IPRP team delivering the intervention nor participants will be blinded to 

142 allocation to either group due to the nature of the intervention.  

143

144 Data collection methods 

145 Besides objectively measured data of physical activity level, patient-reported data will be 

146 collected from PATRON and from six Swedish registries at the IPRP baseline and at 6, 12 and 

147 24 months after completed IPRP. In addition, patient-reported data regarding cost effectiveness 

148 will be retrieved 36 months after the IPRP is completed. In this trial, data will be retrieved from 

149 SQRP, the Swedish social insurance agency’s registry, the Patient registry, the Pharmaceutical 

150 registry, the Income- and taxation registry, and the Population education registry to enable a 

151 broad investigation into the intervention’s effectiveness. 
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152 To enable sufficient pilot study analyses, as well as assessment of the primary outcome Physical 

153 health (PCS) in RAND-36, members of the IPRP team will be asked to provide self-reported 

154 data on feasibility outcomes (outlined below) using a purpose-developed questionnaire with 

155 specific questions targeting the IPRP-team perspective.42 If deemed required, data collection 

156 will be supplemented by individual or group interviews. A detailed overview of assessments, 

157 time points, and data sources can be found in Table 1. 

158

159 Data management 

160 In order to link individual-level data from different registries to PATRON data, we will seek 

161 assistance from the National Board of Health and Welfare who will provide a consecutive 

162 number key. This key will be stored at the National Board of Health and Welfare for three years 

163 (longer if needed). The procedure is initiated by sending PATRON data to the National Board 

164 of Health and Welfare and participants’ social security numbers will be sent there by SQRP. 

165 The National Board of Health and Welfare creates the consecutive number key and connects 

166 ordered data with own registry data (the Patient registry and the Pharmaceutical registry). The 

167 National Board of Health and Welfare will then send a data order to the remaining registries 

168 (the Swedish Social Insurance Agency’s registry, Statistics Sweden, and the Population 

169 education registry) and encoded data will be sent to the principal investigator to be stored in 

170 Dalarna University’s secured server. 

171

172 Intervention fidelity 

173 The following measures have been and will be taken to increase intervention fidelity: A 

174 systematical intervention development with a clarified theoretical base explaining suggested 

175 mechanisms has been undertaken throughout the development process. 29Healthcare staff at the 

176 IPRP units will be provided with comprehensive written information (easily accessed online) 

177 that includes step-by-step instructions on how to initiate and deliver the intervention while 

178 maintaining a high level of integrity. Before the study starts, all participating healthcare staff at 

179 the IPRP units will take part in a standardized provider training session online. Also, recurring 

180 web-based meeting opportunities will be provided, where IPRP-team members will be 

181 encouraged to discuss experienced or perceived difficulties, and a questionnaire will be sent out 

182 after the study period with the aim of assessing treatment fidelity (treatment integrity and 
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183 treatment differentiation) by gathering data on how treatment was delivered (manner versus 

184 treatment manual, intervention’s alignment to intended theoretical base). This will allow results 

185 to be interpreted and will facilitate practical implementation.70 71 During the on-going study 

186 period, researchers will be automatically notified of non-wear time (Fitbit Versa 2) and any 

187 absence of patient reports in PATRON. In these cases, researchers will contact the relevant 

188 participant via email or telephone to ask if they need help or support. If a participant decides to 

189 discontinue the trial, he or she will be asked if they are willing to grant permission for the 

190 collected data up to that point to be used in the trial. 

191

192 Statistical methods 

193 A statistical analysis plan (SAP) will expand on statistical principles, statistical analyses, the 

194 planned handling of missing data, possible additional analyses (subgroups etc.) and interim 

195 analyses. In both the pilot study and the R-RCT, descriptive statistical analyses will be 

196 performed to provide transparent reporting of characteristics of both participants and 

197 participating IPRP units. In addition, IPRP units will be prompted to register the number of 

198 patients they ask to participate, those excluded based on eligibility criteria, and those who 

199 decline participation. Analyses of pilot data (ratings of key feasibility outcomes) made by IPRP-

200 teams on a four-point Likert scale (i.e.1= strongly disagree, 2= disagree, 3= agree, 4= strongly 

201 agree) will be calculated as proportions in four categories for each item. Ratings ≥3 will be 

202 considered as acceptable feasibility. Analyses of primary and secondary outcomes in main trial 

203 will be performed based on PATRON data and registry data. The clinical effectiveness of eVIS 

204 will be analyzed for each outcome using multivariate statistical and repeated measures analyses 

205 as a preliminary plan. Both the intention-to-treat and the per-protocol sample will be analyzed, 

206 but the intention-to-treat analysis will be considered as the primary analysis. All p-values will 

207 be presented. If a p-value is ≤0.05, the null hypothesis will be rejected and eVIS will be 

208 considered effective according to the outlined hypothesis. To perform cost-effectiveness 

209 calculations, data on health-related quality of life measured by EQ-5D will be retrieved from 

210 SQRP. EQ-5D is the standard instrument used to evaluate health costs and cost effectiveness. 

211 Calculations of quality-adjusted life-years (QALYs) will be performed by multiplying health-

212 state utility (measured using the EQ-5D Index score) by time spent in this specific health state.72 

213 73 In addition, calculations of the incremental cost effectiveness ratio (ICER) will be made as 

214 the difference in the cost of two interventions divided by their affect.74  

215
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216 Data monitoring 

217 Trial data will be monitored and regularly assessed for integrity and errors. All data monitoring 

218 will be performed completely independently from sponsors and competing interests. An 

219 independent data monitoring committee (DMC) will be appointed to critically review data 

220 safety in the trial. Veronica Sjöberg (VS) will be responsible for the monitoring of all data 

221 collected in the pilot study. A data management plan (DMP) will be outlined by the first author 

222 (VS) and implemented by the principal investigator (LV) to ensure sound data structure (folder 

223 structure, file naming, organization), and data storing. 

224

225

226 DISCUSSION

227 This article describes a protocol for a R-RCT trial of a novel e-Health intervention. The trial 

228 will contribute to establish evidence for the effectiveness of individualized physical activity and 

229 exercise among patients living with chronic pain and participating in IPRP. The methodology 

230 and feasibility of the trial will be evaluated in an early phase by a pilot study, which will 

231 contribute to optimized robustness of the subsequent R-RCT-trial and enable further refinement 

232 of the intervention. Despite many efforts have been taken to develop health promoting 

233 interventions for this patient group, it is rare that such interventions are systematically 

234 developed and includes both objective and patient reported outcomes. The eVIS-intervention is 

235 developed according to MRC´s framework for development and evaluation of complex 

236 interventions.29 It consists of both objectively measured physical activity level (steps/day), and 

237 patients own reports on pain intensity, interference on daily activities and individual daily 

238 activity goal, all joint in the web application named PATRON. This enables known facilitating 

239 mechanisms for behavior change (e.g., as self-monitoring etc.)32 whilst including several core 

240 outcome domains.34 75 The agile development process has enabled continuous evaluation and 

241 improvement of the intervention based on data provided from patients, clinicians, and 

242 researchers in different fields. Objectively measured constructs of physical activity by Fitbit 

243 devices have been criticized due to lack of accuracy of measurements of time spent in moderate 

244 to vigorous physical activity (MVPA) where various devices overestimate the measurement76. 

245 Preceding this study, our research group performed an evaluation of Fitbit Versa´s criterion 

246 validity of measuring energy expenditure, heart rate and step count among patients living with 

247 chronic pain. Results confirmed previous study results in adjacent patient groups reporting that 
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248 Fitbit Versa systematically overestimated energy expenditure, however, measurements of step 

249 count both in laboratory and in free-living setting were valid.33  

250 In this trial participants will be recruited at IPRP units nationally distributed. All units adopt to 

251 core IPRP content regarding modalities, but it is well-known that both duration and intensity 

252 greatly vary which may limit  generalization of the results.25 To achieve maximum external 

253 validity, we will collect data on the specific characteristics of all participating units and include 

254 this in the final analyses. Unknown engagement in other out-patient treatments under study 

255 period, may be a potential source of bias, though data on in-patient engagement will be known 

256 through registry data from the Patient registry. Non-adherence to daily self-report in PATRON 

257 can be expected and may differ between intervention- and control group (differential missing). 

258 Measures will be taken to optimize adherence in both groups such as regular auditing of 

259 registrations  in PATRON followed by personal emails with encouragement to follow protocol. 

260 To minimize the risk of contamination between groups, and to ensure that the study will be 

261 carried out in compliance with the study protocol, all participating staff at the IPRP-units will 

262 participate in a study-specific course including sessions regarding Good Clinical Practice prior 

263 entering the trial.  Results generated from the pilot study and the subsequent effectiveness trial 

264 will inform pain management field with new knowledge on eVIS´s potential to increase pain 

265 rehabilitation program´s effectiveness by individualized physical activity levels among patients 

266 living with chronic pain. 

267

268 Harms and adverse events

269 Participating patients and healthcare staff at the participating IPRP units will be encouraged to 

270 report any adverse events such as unexpected side effects or symptom deterioration,77 which 

271 will also be reported to the Swedish Ethical Board Review. 

272

273 Ethics and dissemination  

274 The trial is prospectively registered in ClinicalTrials.gov (trial registration number 

275 NCT05009459) and was approved by the Swedish Ethics Review Board in May 2021 (Dnr 

276 2021/02109). The trial will be conducted in compliance to the Helsinki Declaration.79 Important 

277 protocol modifications will be communicated to the Swedish Ethics Review Board as well as 

278 to all participating IPRP units and participants. To protect confidentiality, all data will be coded 
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279 by an individual code, and the encryption key will be stored separately. Data will be stored at 

280 an intended project server at Dalarna University, which is secured by regular backups. No 

281 unauthorized persons will have access to data, e.g., data will only be accessible by researchers 

282 in the trial after approval from the principal investigator. Results of the pilot study and the main 

283 trial will be submitted for publication in peer-reviewed journals and communicated in national 

284 and international research networks, as well as in relevant clinical settings, including patient 

285 associations. 

286

287 Author contribution statement  

288 LV and BÄ are responsible for the conception of the trial. LV is the principal investigator and 
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294 manuscript,  was responsible for revising the manuscript’s intellectual content based on all co-
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296 comments. All authors read and approved the final version of the manuscript. For this article, 
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300

301 Trial status

302 Recruitment of participants was initiated late October 2021 and the trial is planned to be 

303 completed on 31 December 2024. 

304

305 Funding 
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310 implementation of the study or the reporting of its results.
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Figure 1. CONSORT 2010 Flow diagram chart of study design and enrollment. 
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Figure 2. Schematic illustration of the eVIS-intervention´s three elements: i) the data collection element of 
physical activity level (steps/day), patient-report of pain interference 

on daily activities, pain intensity and pharmacological consumption, ii) the visualisation element of collected 
data in different graphs and compilations of data, and iii) the communication element. 

338x190mm (300 x 300 DPI) 
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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related 
documents* 

Section/
item

Ite
m
No

Description Page 
number in 
Main 
document 
(clean copy) 

Administrative information

Title 1 Descriptive title identifying the study design, population, 
interventions, and, if applicable, trial acronym

1

2a Trial identifier and registry name. If not yet registered, name of 
intended registry

2, 21Trial 
registration

2b All items from the World Health Organization Trial Registration 
Data Set

NA

Protocol 
version

3 Date and version identifier 2

Funding 4 Sources and types of financial, material, and other support 22

5a Names, affiliations, and roles of protocol contributors 1, 22Roles and 
responsibilities

5b Name and contact information for the trial sponsor 22 (not 
contact info)

5c Role of study sponsor and funders, if any, in study design; 
collection, management, analysis, and interpretation of data; 
writing of the report; and the decision to submit the report for 
publication, including whether they will have ultimate authority 
over any of these activities

22

5d Composition, roles, and responsibilities of the coordinating 
centre, steering committee, endpoint adjudication committee, 
data management team, and other individuals or groups 
overseeing the trial, if applicable (see Item 21a for data 
monitoring committee)

19

Introduction
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Background 
and rationale

6a Description of research question and justification for 
undertaking the trial, including summary of relevant studies 
(published and unpublished) examining benefits and harms for 
each intervention

4-6

6b Explanation for choice of comparators 16-17

Objectives 7 Specific objectives or hypotheses 5-6, 16-17

Trial design 8 Description of trial design including type of trial (eg, parallel 
group, crossover, factorial, single group), allocation ratio, and 
framework (eg, superiority, equivalence, noninferiority, 
exploratory)

6

Methods: Participants, interventions, and outcomes

Study setting 9 Description of study settings (eg, community clinic, academic 
hospital) and list of countries where data will be collected. 
Reference to where list of study sites can be obtained

6

Eligibility 
criteria

10 Inclusion and exclusion criteria for participants. If applicable, 
eligibility criteria for study centres and individuals who will 
perform the interventions (eg, surgeons, psychotherapists)

6-7

11
a

Interventions for each group with sufficient detail to allow 
replication, including how and when they will be administered

7-9

11
b

Criteria for discontinuing or modifying allocated interventions for 
a given trial participant (eg, drug dose change in response to 
harms, participant request, or improving/worsening disease)

18-19

11
c

Strategies to improve adherence to intervention protocols, and 
any procedures for monitoring adherence (eg, drug tablet 
return, laboratory tests)

18-19

Interventions

11
d

Relevant concomitant care and interventions that are permitted 
or prohibited during the trial

7-8

Outcomes 12 Primary, secondary, and other outcomes, including the specific 
measurement variable (eg, systolic blood pressure), analysis 
metric (eg, change from baseline, final value, time to event), 
method of aggregation (eg, median, proportion), and time point 
for each outcome. Explanation of the clinical relevance of 
chosen efficacy and harm outcomes is strongly recommended

9-16

Table 1

Table 2
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Participant 
timeline

13 Time schedule of enrolment, interventions (including any run-
ins and washouts), assessments, and visits for participants. A 
schematic diagram is highly recommended (see Figure)

Table 1

Figure 1

Sample size 14 Estimated number of participants needed to achieve study 
objectives and how it was determined, including clinical and 
statistical assumptions supporting any sample size calculations

16-17

Recruitment 15 Strategies for achieving adequate participant enrolment to 
reach target sample size

7, 18-19

Methods: Assignment of interventions (for controlled trials)

Allocation: 15

Sequence 
generation

16
a

Method of generating the allocation sequence (eg, computer-
generated random numbers), and list of any factors for 
stratification. To reduce predictability of a random sequence, 
details of any planned restriction (eg, blocking) should be 
provided in a separate document that is unavailable to those 
who enrol participants or assign interventions

17-18

Allocation 
concealment 
mechanism

16
b

Mechanism of implementing the allocation sequence (eg, 
central telephone; sequentially numbered, opaque, sealed 
envelopes), describing any steps to conceal the sequence until 
interventions are assigned

17

Implementatio
n

16
c

Who will generate the allocation sequence, who will enrol 
participants, and who will assign participants to interventions

17

Blinding 
(masking)

17
a

Who will be blinded after assignment to interventions (eg, trial 
participants, care providers, outcome assessors, data analysts), 
and how

17

17
b

If blinded, circumstances under which unblinding is permissible, 
and procedure for revealing a participant’s allocated 
intervention during the trial

NA

Methods: Data collection, management, and analysis
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Data collection 
methods

18
a

Plans for assessment and collection of outcome, baseline, and 
other trial data, including any related processes to promote data 
quality (eg, duplicate measurements, training of assessors) and 
a description of study instruments (eg, questionnaires, 
laboratory tests) along with their reliability and validity, if known. 
Reference to where data collection forms can be found, if not in 
the protocol

Table 1

9-16

18
b

Plans to promote participant retention and complete follow-up, 
including list of any outcome data to be collected for 
participants who discontinue or deviate from intervention 
protocols

18-19

Data 
management

19 Plans for data entry, coding, security, and storage, including 
any related processes to promote data quality (eg, double data 
entry; range checks for data values). Reference to where 
details of data management procedures can be found, if not in 
the protocol

20

Statistical 
methods

20
a

Statistical methods for analysing primary and secondary 
outcomes. Reference to where other details of the statistical 
analysis plan can be found, if not in the protocol

19

20
b

Methods for any additional analyses (eg, subgroup and 
adjusted analyses)

19

20
c

Definition of analysis population relating to protocol non-
adherence (eg, as randomised analysis), and any statistical 
methods to handle missing data (eg, multiple imputation)

19

Methods: Monitoring

Data 
monitoring

21
a

Composition of data monitoring committee (DMC); summary of 
its role and reporting structure; statement of whether it is 
independent from the sponsor and competing interests; and 
reference to where further details about its charter can be 
found, if not in the protocol. Alternatively, an explanation of why 
a DMC is not needed

20

21
b

Description of any interim analyses and stopping guidelines, 
including who will have access to these interim results and 
make the final decision to terminate the trial

19

Harms 22 Plans for collecting, assessing, reporting, and managing 
solicited and spontaneously reported adverse events and other 
unintended effects of trial interventions or trial conduct

21
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Auditing 23 Frequency and procedures for auditing trial conduct, if any, and 
whether the process will be independent from investigators and 
the sponsor

20

Ethics and dissemination

Research 
ethics 
approval

24 Plans for seeking research ethics committee/institutional review 
board (REC/IRB) approval

18-19

Protocol 
amendments

25 Plans for communicating important protocol modifications (eg, 
changes to eligibility criteria, outcomes, analyses) to relevant 
parties (eg, investigators, REC/IRBs, trial participants, trial 
registries, journals, regulators)

21-22

Consent or 
assent

26
a

Who will obtain informed consent or assent from potential trial 
participants or authorised surrogates, and how (see Item 32)

7 

26
b

Additional consent provisions for collection and use of 
participant data and biological specimens in ancillary studies, if 
applicable

NA 

Confidentiality 27 How personal information about potential and enrolled 
participants will be collected, shared, and maintained in order to 
protect confidentiality before, during, and after the trial

18-19

Declaration of 
interests

28 Financial and other competing interests for principal 
investigators for the overall trial and each study site

20

Access to data 29 Statement of who will have access to the final trial dataset, and 
disclosure of contractual agreements that limit such access for 
investigators

20

Ancillary and 
post-trial care

30 Provisions, if any, for ancillary and post-trial care, and for 
compensation to those who suffer harm from trial participation

No

Dissemination 
policy

31
a

Plans for investigators and sponsor to communicate trial results 
to participants, healthcare professionals, the public, and other 
relevant groups (eg, via publication, reporting in results 
databases, or other data sharing arrangements), including any 
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ABSTRACT 

Introduction: Living with chronic pain often involves negative consequences. 

Interdisciplinary Pain Rehabilitation Programs (IPRPs) is considered superior to single-

treatment measures in patients with chronic pain. Despite this, effects emerge sub-optimal and 

more than 20% of patients deteriorate in patient reported physical health outcomes after IPRP. 

A novel e-Health intervention, eVISualisation of physical activity and pain (eVIS), was 

systematically developed to facilitate individualization of physical activity levels. By adding 

elements of data collection, visualization, and communication of objectively measured physical 

activity and patient-reported outcomes (pain intensity, interference of pain, pharmaceutical 

consumption) to existing treatment modalities in IPRP, the IPRP team acquires prerequisites to 

adapt advice and physical activity prescriptions and to evaluate set activity goals. The overall 

aim is two-fold. First, the aim is to evaluate the feasibility of the subsequent registry-based 

randomized controlled clinical trial (R-RCT). Secondly, the aim is to prospectively evaluate the 

effectiveness of the eVIS-intervention as a supplement to IPRP on our defined primary 

(physical health) and secondary outcomes. 

Methods and analysis: In the R-RCT, recruitment of 400 patients with chronic pain will be 

performed at 15 IPRP units . A random allocation  to either IPRP + eVIS or to control group 

that will receive IPRP only will be performed. . Data from the initial 30 participants completing 

the study period (6 months) will be included in a pilot study where  key feasibility outcomes 

(recruitment,  randomization, , implementation, , treatment integrity, data collection procedure, 

preliminary outcome measures) will be evaluated. Outcome variables will be extracted from 

PATRON and from six national registries. Multivariate statistics and repeated measures 

analyses will be performed. Quality Adjusted Life Years (QALYs) and Incremental Cost 

Effectiveness Ratio (ICER) will be calculated for cost effectiveness evaluation. 

Ethics/dissemination: The Swedish Ethics Review Board granted approval (Dnr 2021/02109). 

Results will be disseminated through peer-review journals.  

Trial registration number: NCT05009459. 

Protocol version: 1
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Strengths and limitations of the study 

 A proceeding pilot study will enable improvements of design and feasibility of a 

subsequent R-RCT

 The eVIS-intervention has been developed, evaluated, and improved, based on data 

provided from patients, clinicians, and researchers in different fields. 

 The intervention targets physical activity modalities in IPRP and is designed to enable 

a more individualized IPRP treatment. 

 The intervention is based on objectively measured physical activity levels, patient-

reported clinical outcomes, and mechanisms that facilitate behavior change, in 

accordance with current guidelines that are provided by authorities in the chronic pain 

management field. 

 The nature of the intervention precludes blinding of patients and the IPRP team.
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INTRODUCTION 

Chronic musculoskeletal pain (>3 months), including neck/shoulder/back pain or widespread 

pain, is a major global health and socioeconomic burden.1 2 Living with chronic pain is often 

associated with reduced levels of wellbeing and the health-related quality of life of this group 

has been reported to be among the lowest of any medical condition.3 To date, physical activity 

(i.e. any bodily movement that requires energy expenditure) and exercise (i.e. structured and 

planned physical activity aimed to increase fitness)4 have been shown to prevent and/or treat 

several of our noncommunicable diseases including chronic pain,5 due to their beneficial effects 

on general health, pain intensity, physical and psychological functioning, and health-related 

quality of life.5-8 Despite the growing evidence of health benefits related to physical activity, 

participation and adherence to physical activity recommendations, such as WHO´s physical 

activity guidelines, are often low in patients living with chronic pain.9-12 This may partly be 

explained by the indicated association between high pain scores and low patient-reported 

activity levels among patients with chronic pain and/or the documented reports of the negative 

impact of depression on physical activity levels.13 In addition, it is well known that behavior 

change is difficult, and that each individual’s own participation is essential.14 It has been shown 

that behavior change towards a beneficial physical activity level may be facilitated by 

individuals self-monitoring their physical activity.15 The use of objective measures increases 

the likelihood of the effectiveness of interventions designed to promote physical activity.15 By 

adding goal setting, feedback, and a focus on achieved goals, effectiveness can be further 

improved.15-18 

Interdisciplinary pain rehabilitation programs (described as a subset of Interdisciplinary 

Treatment), is defined as “multimodal treatment provided by a multidisciplinary team (at least 

3 professions),  collaborating in assessment and treatment using a shared biopsychosocial model 

and goals”19.  The IPRP approach adopts the principles of behavioral therapy and incorporates 

besides physical activity and exercise, also psychological measures, pharmaceutical treatment 

and patient education.20 Physical activity and exercise are central measures in IPRPs as it targets 

the physical deconditioning by improving levels of physical activity, and also reduces pain 

severity and improved physical function and quality of life, without causing any severe adverse 

events.5 Interdisciplinary pain rehabilitation programs are considered to be superior to single-

treatment measures (e.g., physical treatments, education interventions, surgery, etc.) for patients 

with chronic pain supporting positive effects on pain intensity and activity disability.20 21 
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However, IPRP effectiveness is only slightly better and in the majority of cases only a small 

effect is seen.21-25 In addition, up to 25% of patients report deterioration in physical health after 

completing IPRP and after 12 months follow up, regardless of duration of IPRP.20 25 26 

Sustainable treatment affects seem to vary according to patient clinical features at baseline, 

such as poor employment status, high pain levels, and low functioning, all of which predict low 

physical health at follow-up.23 27 Many efforts have been made to find effective interventions 

that improve the health of chronic pain patients. To facilitate individualized physical activity 

levels within the Swedish IPRP setting, an eVISualisation (eVIS) of physical activity and pain 

intervention has been systematically developed according to the Medical Research Council´s 

recently updated framework for development and evaluation of complex interventions. 28 29 In 

accordance with the framework, the eVIS-interventions was designed and planned in close 

collaboration with stakeholders. eVIS is designed to target facilitating mechanisms for behavior 

change, such as outcome expectations, self-monitoring, self-evaluation, and self-efficacy,30-32 

which are theoretically framed by the Social Cognitive Theory.32 In eVIS, objectively measured 

physical activity tracking using a wrist-worn activity tracker33 (Fitbit Versa 2) is combined with 

a daily activity goal (steps/day) and daily patient reports of known important clinical outcome 

assessments: pain intensity and its interference on daily activities34-38 and pharmaceutical 

consumption. Data is collected and visualized in a purpose-developed web application, Pain 

And TRaining ON-line (PATRON), which can be used by the patient and the IPRP team to 

follow and adjust individual physical activity levels. Despite interventions of this kind having 

highly promising potential to relive pain and improve disability in this patient 

group,39interventions are rarely systematically developed and validated specifically for their 

target patient group, leaving crucial information of  feasibility and true effectiveness unknown. 

Therefore, the overall aim of this study is two-fold. First, the aim is to evaluate the feasibility 

(recruitment capability, eligibility screening procedure, randomization, implementation process, 

response rate, compliance rate, changes in primary- and secondary outcomes from start to end 

of study period, differences between treatment groups in primary outcome) of a subsequent 

registry-based randomized controlled clinical trial (R-RCT) within the IPRP setting in order to 

gain knowledge of population variation, increase robustness and to avoid underpower. 40-43  

Secondly, the aim is to prospecively evaluate the effectiveness of the eVIS-intervention as a 

supplement to IPRP on our defined primary (physical health) and secondary outcomes, 12 

months after completed IPRP compared to IPRP as usually provided. In addition, the aim is to 

evaluate the cost effectiveness of eVIS supplementing IPRP at 12 and 36 months follow up 
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after completed IPRP, and to prospectively evaluate differences in opioid consumtion at start 

of IPRP compared to six months after completed IPRP. 

4240-43In this trial, the UK National Institute for Health Research’s (NIHR) definitions of the 

terms pilot study (i.e., “a smaller version of the main study”) and feasibility study (i.e., 

“evaluation of pieces of research done before the main study”) are applied.44 The aim of this 

paper is to transparently clarify and report on study designs, aims, outcome assessments, and 

procedures for a planned R-RCT (including an randomized pilot study) which  prospectively 

will evaluate clinical effectiveness and cost effectiveness of eVIS as a supplement to IPRPs for 

patients living with chronic pain compared to standard IPRPs.

METHODS AND ANALYSIS 

Trial design and setting

This two-armed pragmatic multi-site R-RCT will be conducted in specialized and primary 

IPRPs in Sweden, and include approximately 400 (n=200, n=200) patients (number will be 

definitively determined after the pilot study is finalized) with chronic musculoskeletal non-

malignant pain. As indicated, an randomized controlled pilot study (n=15, n=15) will be 

incorporated as the initial phase of the main trial in order to evaluate the intervention´s 

methodology and design.29 41 45 This trial will comply with the Consolidated Standards of 

Reporting Trials (CONSORT)40 and with the Standard Protocol Items: Recommendations for 

Interventional Trials (SPIRIT)46. A completed SPIRIT 2013 Checklist can be found in the 

additional files. See Figure 1 for study design and enrollment details. 

Insert Figure 1 here.  

Figure 1. CONSORT 2010 Flow diagram chart of study design and enrollment. 

Eligibility criteria 

In this trial, the patient-related, care process and caregiver-related inclusion criteria for 

receiving Swedish IPRP will be applied, as patients entering the trial must be accepted for IPRP. 
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Principal IPRP inclusion criteria are patients in working age with persistent or intermittent pain 

lasting ≥3 months with pain affecting daily activities to a large extent, completed systematic 

assessment (including screening for psychosocial risk factors and differential diagnosis) and 

non-pharmacological optimization. Inclusion criteria for Swedish IPRPs is outlined in detail 

elsewhere.47 Due to the nature of the intervention, patients must be able to hear, see, and 

comprehend spoken and written Swedish, and have daily access to a computer, smartphone, or 

tablet. Patients who need to use a walking aid indoors will be excluded. 

Recruitment 

Interdisciplinary Pain Rehabilitation Units 

Approximately 15 IPRP units in primary and specialized care in Sweden will be included in the 

trial. IPRP units reporting to the Swedish National Quality Registry for Pain Rehabilitation 

(SQRP) have been approached by email with study information (aim, rationale, methods etc.) 

and an invitation to participate in one of several online digital information meetings that will 

further present the study (initated August 2021). Study representatives will approach healthcare 

staff at potential IPRP units by telephone or email to formally offer participation. Operation 

managers at each unit will be asked to provide written consent by e-mail. 

Participants 

In order to give potential participants additional time to consider taking part in the trial before 

they visit the IPRP unit, healthcare staff at the units will be encouraged to provide a general 

information sheet about the trial in the summon to the IPRP assessment. Members of IPRP 

teams (primarily physiotherapists but also occupational therapists, physicians, nurses etc.) will 

identify potential participants selected for IPRP based on outlined criteria and provide them 

with verbal and written details of the study (information sheets and the project’s web address). 

All participants will provide written informed consent (see supplementary file) prior to joining 

the study, which will be managed by the IPRP team. Detailed verbal and written information 

about the voluntary nature of participation and the indisputable right to discontinue participation 

in the trial at any time will be provided. Detailed checklists and forms will support these 

procedures, and these will be easily accessible on the project web site. 

Intervention 
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Participation in the intervention group involves regular IPRP supplemented with eVIS for a 

coherent time span of six months, IPRP time included. As the duration and intensity of IPRPs 

greatly vary from a couple of weeks up to four months25, a six month study period ensures time 

of independent use of eVIS after completed IPRP. Participants are not prohibited to take part 

of other health care during study period. Interdisciplinary pain rehabilitation programs vary in 

interventions, duration, composition, intensity24 25 and can be performed either individually or 

in group format. In this trial, participation in a IPRP will be supplemented by eVIS, a health 

promoting intervention containing three elements designed to facilitate individualized physical 

activity level (Figure 2). 

The data collection element

Outcome assessments of physical activity level (steps/day) will be objectively collected by a 

wrist-worn activity tracker, Fitbit Versa 2. This device has been population-specifically 

validated  and the measurement of step rate is indicated as valid for measurement in this 

population. 33 Data on patient´s physical activity level quantified as steps/day,  will be 

automatically synchronized to the web application PATRON where pain intensity (0-10), 48 

interference of pain on daily activities (0-10),49  pharmacological consumption (name, dose, 

number, and form), and (optional) free-text comments will be reported by the patient daily. The 

web application can be accessed via computer, smartphone, or tablet. A daily activity goal 

(steps/day) is formulated by the patient in close collaboration with the IPRP team and revised 

accordingly. The daily activity goal in eVIS is individually set based on patient’s individual 

prerequisites and re-evaluated regularly as  part of the communication element (described 

below). In the process of setting a daily activity goal, the IPRP team are encouraged to consider 

international guidelines of step rate as a quantification of beneficial physical activity levels 50  

as well as patient´s personal barriers and resources to perform physical activity. The data 

collection element is designed to target facilitating mechanisms for behavior change, such as 

outcome expectations, self-monitoring, self-evaluation, and self-efficacy.30-32 

The visualisation element 

Objectively measured physical activity levels, patient-report on pain intensity and interference 

of pain on daily activity are graphically visualized separately or alongside each other, in relation 

to the daily activity goal. Three different graphs (1/7/28 days) are available. The visualisation 

element provides additional prerequisites for increased knowledge acquisition, self-monitoring, 
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and self-evaluation as data is visualized over time and in relation to each other and to the 

individual daily activity goal in order to improve patient self-efficacy. 

The communication element 

The graphs in the visualisation element together with compiled data on pharmacological 

consumption will provide a novel decision basis for the patient and the IPRP team.  This 

addition to existing treatment modalities traditionally provided in Swedish IPRP (e.g. physical 

activity, cardio training, weight training, mobility training, stability training, motivating 

conversation education, advice etc.). enables prerequisites for the IPRP team to integrate 

behavioral changing techniques (e.g. reinforcement, knowledge acquisition, self-monitoring, 

self-efficacy) into existing treatment options. By such integration, knowledge of patient’s 

personal barriers and resources in factors important in pain rehabilitation may be visualized and 

if necessary, assessed. The IPRP team as well as the patients are encouraged to explore the 

visualisation element of eVIS at each visit at the IPRP unit. This in order to utilize data into the 

treatment by adjusting advise or prescriptions. 

Insert Figure 2 here

Figure 2. Schematic illustration of the eVIS-intervention´s three elements: i) the data collection element of 

physical activity level (steps/day), patient-reports of interference of pain on daily activities, pain intensity 

and pharmacological consumption, ii) the visualisation element of collected data in different graphs and 

compilations of data, and iii) the communication element.  

Control 

Participation in the control group involves taking part in regular IPRP plus making daily ratings 

of pain intensity, interference of pain on daily activities, and pharmaceutical consumption 

(corresponding as in intervention group) in PATRON for six months, including the time that 

the IPRP is being carried out. The control group will not use the wrist-worn activity tracker as 

this may affect their physical activity behavior 51. Nor will they have access to PATRON’s 

visualizing or communication features.   
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Patient and Public Involvement Statement

In an early developing phase,   stakeholders (patients living with chronic pain, representatives 

from patient organizations and clinicians experienced in pain rehabilitation) were invited to 

contribute  to the intervention development. In this phase, the web application PATRON and 

eVIS was presented and carefully discussed with stakeholders as well as with web application 

developers and researchers. Several needs for improvement were identified, such as a need of 

an addition of pharmaceutical report function, designated web pages and graphical changes in 

planned interfaces. 

Outcome assessments 

According to the Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials 

(IMMPACT), physical health, emotional health, and pain intensity are three of six identified 

core outcome domains that should be considered when designing research studies aiming to 

evaluate effectiveness of chronic pain treatments. 35-37 It is specifically recommended that a 

health survey such as RAND-36 should be incorporated into treatment as a clinical outcome 

assessment of physical health in clinical trials.36 37 Outcome assessments for evaluating 

feasibility will be performed on data from the IPRP baseline and after the study period is 

completed (six months) for the first 30 participants (n=15 +, n=15). In the main trial, 

assessments of effectiveness will be performed on data from the IPRP baseline and from the 

12-month follow-up. The cost effectiveness assessments will be based on data from the IPRP 

baseline, from the 12-month IPRP follow-up and again 24 and 36 months after the IPRP is 

completed. A detailed overview of outcome assessments can be found in Table 1.
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Table 1. Overview of study period, measurement time points, outcome assessments (bold and italics), instruments, and data sources (italics).

Study period
Enrolment Allocation Post-allocation

-t1 0 Baseline t1 t2 t3 t4

Enrolment X
Written and verbal study information X
Eligibility screen X
Informed consent X
Allocation/randomization X

Interventions
Intervention, eVIS (6 months) X X
Control (6 months) X X

Outcome assessments
Personal characteristics

Sex, age, country of origin, family composition, beliefs of restored health (SQRP, SS) X
Disposable-, earned- and net income (SS) X X X X
Education level and education orientation (SPR, ITR) X X X X
Diagnosis (NPR X X X X
Volume and reason for inpatient care (NPR) X X X X

Pain characteristics 
Pain intensity (last 7 days), NRS (SQRP-PC and SC) X X
Pain intensity (today), NRS (PATRON) X X
Pain type, location, duration (SQRP-PC and SC) X
Pain interference (PATRON) X

Multidimensional measures
Physical health, RAND-36 PCS health survey (PATRON) X X X X X
Physical health, RAND-36 PCS health survey (SQRP-SC only) X X
Emotional health, RAND-36 MCS health survey (PATRON) X X X X X
Emotional health, RAND-36 MCS health survey (SQRP- SC only) X X
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Overall emotional distress, HAD(S) (SQRP-PC and SC) X X
Pain catastrophizing, PCS (SQRP-PC and SC) X X
Psychosocial consequences, MPI-S (SQRP-PC and SC) X X
Pain acceptance, CPAQ-8 (SQRP-PC only) X X
Perceived life Satisfaction, LiSat (SQRP-PC and SC) X X
Functional level, FRI (SQRP-SC only) X X

Physical activity
Objective measures of steps per day (Fitbit Versa 2) X X
Patient-reported measures (SQRP- PC and SC) X X

Work 
Return to work (partially or full time) every month (SSIA) X X X
Number of days with sick benefit during study period (SSIA) X X X
Number of days in work before new sick leave during study period (SSIA) X X X
Length of total sick leave during study period (SSIA) X X X
Perceived work ability, WAI (SQRP-PC and SC) X X

Sleep quality, ISI (SQRP-SC only) X X
Pharmaceutical consumption

Name, dose, size, prize of prescribed pharmaceuticals (SPDR, PATRON [not size, prize]) X X X
Prescribed pharmaceuticals collected from pharmacies, (SPDR) X X X
Cost of prescribed pharmaceuticals included in benefit program (SPDR) X X X

Health care consumption (NPR) X X X
Feasibility outcomes, Questionnaire X
Treatment integrity, Questionnaire X X

Abbreviations: -t1 = pre recruitment period, t1 = completed study period (6 months), t2 = follow-up 12 months after completed Interdisciplinary Pain Rehabilitation Program (IPRP), t3 = 24 

months after completed IPRP, t4 = 36 months after completed IPRP, eVIS = eVISualisation of physical activity and pain intervention, SQRP = the Swedish national quality registry for pain 

rehabilitation, SQRP-PC = , the Swedish national quality registry for pain rehabilitation primary care, SQRP-SC = the Swedish national quality registry for pain rehabilitation specialized care, 

NRS = Numeric Rating Scale, PATRON = Pain and training online (web application), RAND-36 PCS = physical health domain , RAND-36 MCS = mental health domain, HAD(S) = Hospital 

Anxiety and Depression Scale, PCA =  Pain Catastrophizing Scale, MPI-S = Multidimensional Pain Inventory -Swedish Version, CPAQ-8 = The chronic Pain and Acceptance Questionnaire, 

LiSat = Life Satisfaction Scale, WAI = Work Ability Index, FRI = Functional rating scale, ISI = Insomnia Severity Index, SSIA = the Swedish Social Insurance Agency’s registry, NPR = the 

National Patient Register, SPDR = the Swedish Prescribed Drug Register, SS = Statistics Sweden, SPR = the Swedish Population Register.  
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1 Feasibility outcomes, pilot study

2 The trial will be initiated as a full-scale registry-based randomized controlled pilot study. In 

3 this initial step, feasibility will be evaluated from data provided from the first 30 participants 

4 completing the study period and in the following key areas: the unit´s recruitment capabilities, 

5 the randomization process, implementation process, participant response to intervention which 

6 is outlined in Table 2. In addition, the data collection procedure and the preliminary outcome 

7 measures (standardized effect size, sample size estimation with Cohen’s d, characteristics 

8 [mean, SD]) in main trial will be evaluated.41 45 In addition to feasibility outcomes, 

9 characteristics of the IPRP units will be collected

10

11 Table 2. Overview of key feasibility outcomes in pilot study. 

12

13

14

15

16

17

18

19

20

21

22

23 Abbreviations: RAND-36 PCS = physical health domain in RAND-36, PATRON = Pain and training online (web application).  

24

25 Primary outcome, main trial

26 The R-RCT will prospectively evaluate the clinical effectiveness of eVIS supplementing IPRPs 

27 regarding improvements in our primary outcome assessment Physical health collected by the 

Key feasibility outcomes 

Recruitment capability 
Volume of total eligible patients
Number recruited/week

Eligibility screening procedure
Proportion accepted/declined 
Personal characteristics of accepted and declined participants
Pain characteristics of accepted and declined participants 
Procedure of collecting consent

Randomization process 
Delivery envelopes 
Storage of envelopes
Procedure of opening envelopes 
Patients´ reaction to allocation 

Implementation process
Response rate RAND-36 PCS
Compliance rate (use of Fitbit Versa 2, intervention group only)
Compliance rate (patient reported outcomes in PATRON)
Treatment integrity
Reported adverse events 
Data collection procedure

Access to PATRON data
Access to registry data 
Access to RAND-36 data 

Preliminary outcome measures 
Characteristics, mean (SD) 
Missing data 
Changes from baseline to finalized study period
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28 physical health domain in RAND-36 health survey3 52 at the 12-month IPRP follow-up after 

29 completing the IPRP. The RAND-36 is, for this population, a valid health survey measuring 

30 health-related quality of life in two dimensions, physical health (PCS) and mental health (MCS), 

31 mediated by eight subscales.52 

32 Secondary outcomes, main trial

33 In the main trial, secondary outcomes will be extracted from Fitbit Versa 2, PATRON and 

34 collapsed with data from six national registries (all listed below) at 12, 24, 36 months after the 

35 IPRP is completed.  

36 Objectively measured secondary outcomes collected using Fitbit Versa 2

37 Objectively measured physical activity levels will be collected daily during the study period 

38 using a wrist-worn activity tracker (Fitbit Versa 2). The Fitbit device measures and estimates a 

39 range of physical activity outcomes such as number of steps, heart rate, energy expenditure, 

40 floors climbed, physical activity level, and sleep.33 53 In this trial, participants’ step count per 

41 day will automatically be synchronized to PATRON during the study period (six months). The 

42 use of steps per day is considered to be a valid quantification of physical activity levels and this 

43 is acknowledged by the Swedish Health Authority.54 

44 Patient-reported secondary outcomes collected through PATRON 

45 Data on physical and mental health collected by RAND-36 health survey will be collected 

46 through PATRON at 6, 12 and 24 months after IPRP. Pain intensity (“rate your average pain 

47 during the last 24 hours”) will be measured daily using the Numeric Rating Scale (NRS, 0 = 

48 no pain at all to 10 = pain as bad as it could be), a 11-point Likert scale48 incorporated in the 

49 web application PATRON. Pain interference on daily activities is a recommended outcome 

50 domain.35 In PATRON, assessments of interference of pain on daily activities will be measured 

51 by the question “rate how much your daily activities are affected by pain” using an 11-point 

52 Likert Scale (0 = not at all to 10 = to a very large extent). This question in PATRON has been 

53 modified based on the Multidimensional Pain Inventory Swedish version and its items on pain 

54 interference,49 and validated in our previous study (in manuscript). Data on daily 

55 pharmaceutical consumption will be collected in PATRON (name, dose, number, and form). 

56 Voluntary free text comments will supplement patient reporting by providing additional 

57 information regarding perceived mental and physical health (only in the intervention group). 
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58 Secondary outcomes collected through the Swedish national quality registry for pain 

59 rehabilitation 

60 In Sweden, 90% of IPRP units routinely collect patient-reported data from standardized 

61 questionnaires and report to SQRP, a database initiated in 1998 that contains data from chronic 

62 non-malignant pain patients participating in IPRPs.24 55 The registry consists of two parts; the 

63 primary care SQRP (SQRP-PC) and the specialized SQRP (SQRP-SC). The primary care SQRP 

64 is supplied with data from affiliated primary care IPRP units (n=42, reported data from 505 

65 patients in 2020). The specialized care SQRP, receives data from affiliated specialized care 

66 IPRP units (n=45, reporting data from 7427 patients in 2020). Data in both registries are 

67 collected at baseline, when the IPRP is completed, and at 12-month follow-ups, the content of 

68 data collected in the registries differs somewhat. In this trial, registry data from both registries 

69 will be collected used to describe demographics such as age, sex, height, weight, education 

70 level, and work.24 55 Participants partaking in an IPRP in SC will also routinely complete the 

71 RAND-36 health survey at baseline and at their 12-month follow-up after they have completed 

72 their program. Data on pain intensity (“last 7 days”) (NRS 0-10)48 will be retrieved from SQRP-

73 PC and SQRP-SC alongside other pain characteristics including pain location (36 anatomical 

74 predefined areas, 18 on the left side, 18 on the right side), pain duration, and pain type 

75 (intermittent or continuous). Data on self-rated physical and mental health is collected by the 

76 RAND-36 health survey3 52 in SQRP-SC and the EuroQol-5 dimensions (EQ-5D) collected 

77 routinely in SQRP-PC and SQRP-SC will be used. The EQ-5D is a standard instrument used in 

78 health economic evaluations and contains five items each with three ordered response 

79 categories, and a 0-100 index.56 

80 Measures of self-rated physical activity is collected in SQRP-PC and SC using the National 

81 Board of Health and Welfare’s three questions on physical activity (0 - >300 minutes/week), 

82 exercise (0 - >120 minutes/week), and sedentary behavior (0 – 15 hours/day).57 and in SQRP-

83 PC by the Godin-Shepard leisure-time physical activity questionnaire (number of times/week 

84 that strenuous/moderate/light exercise.58 Data on overall emotional distress (0 – 3), pain 

85 catastrophizing (0 – 4), and psychosocial consequences (0 – 6) of living with pain are collected 

86 in SQRP-PC and SQRP-SC using the Hospital Anxiety and Depression Scale (HADS),52 59 the 

87 Pain Catastrophizing Scale (PCS),60 and the Multidimensional Pain Inventory Scale Swedish 

88 version (MPI-S, 0 – 6).49 Level of pain acceptance (0 – 6) is collected in SQRP-PC using the 

89 Chronic Pain and Acceptance Questionnaire (CPAQ-8).61 Perceived life satisfaction (1-6) is 

90 collected by the Life Satisfaction Scale (LiSat)62 in both registries.  Data on perceived work 
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91 ability (0 – 10) is collected by the Work Ability Index (WAI)63 and functional levels (0 – 4) by 

92 the Functional Rating Scale (FRI)64 is collected in SQRP-SC only. Data on patient-reported 

93 sleep quality (0 – 4) is collected by the Insomnia Severity Index (ISI)65 in SQRP-SC.  

94 Secondary outcomes collected through other national registries

95 Data will be collected from the Swedish Social Insurance Agency’s registry on diagnosis, 

96 reasons for sick leave, type of financial compensation, number of sick days, and sickness benefit 

97 (days and hours) during the study period. In addition, data on days in work (partial or full time) 

98 per month in total before new sick leave period and length of total sick leave during the study 

99 period will be retrieved from the registry. Data will be retrieved from the National Patient 

100 Register  on diagnosis and healthcare consumption (total number of days in care etc.). Retrieved 

101 data from the Swedish Prescribed Drug Register  will provide information on prescribed 

102 pharmaceutical names, doses, sizes, and prices that have been collected from pharmacies, their 

103 costs, and whether the pharmaceutical is included in the subsidized pharmaceutical program. 

104 Data on disposable and earned income as well as net income will be retrieved from Statistics 

105 Sweden. In addition, demographic data such as sex, age, marital status, citizenship, education 

106 level, and number of children in the family will be collected. From the Population registry, data 

107 on education level and education orientation (focus) in addition to limited demographic data 

108 (sex, age) will be collected.

109

110 Sample size

111 A sample size for the pilot study of at least n=30 is considered sufficient for planned feasibility 

112 analyses since it will not involve hypothesis testing and sample size calculation per se.43 66 67 

113 For the main trial, a preliminary power calculation are based on assumptions from previous 

114 research reporting on proportions of patients that report a clinically meaningful difference of 

115 ≥3 points in the physical health domain in RAND-36, 12-months after completed IPRP. 25 The 

116 calculation was performed in R, using a calculation method for simple randomization and for 

117 independent observations. The preliminary power calculation allows a dropout rate of 20% and 

118 requires a total sample size of approximately n=400 to have an 80% power to detect a 15% 

119 difference (≥3p) between the groups in the outcome physical health. Physical health is measured 

120 by the RAND-36 health survey at the 12-month follow-up measurement point after the 

121 completion of the IPRP. The significance level is set to 0.05 and is two-tailed. The sample size 

122 calculation may be re-calculated after the pilot study is completed. In this trial, the null 
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123 hypothesis is that there will be no difference between the intervention group and the control 

124 group (<15% with ≥3 points improvement) with regard to proportional improvement in the PCS 

125 domain of RAND-36 health survey when assessed at the 12-month follow-up after the 

126 completion of the IPRP. 

127

128 Allocation 

129 A permuted block randomization design with a random block size of 4 and 6 and an 1:1 

130 allocation ratio will be applied and evaluated in the pilot study in order to allocate participants 

131 to either the intervention or control group.68-70 A computer-generated randomization schedule 

132 will be created using a random number table to allocate participants to one of the two treatment 

133 arms; intervention group (IPRP supplemented by eVIS) or control group (IPRP with daily 

134 patient reports in PATRON). The schedule will be generated by an experienced researcher, who 

135 is not directly involved in the trial. Sequentially numbered opaque sealed envelopes will be 

136 used to ensure allocation concealment. Allocation will take place at the IPRP unit and will be 

137 conducted by members of the IPRP team after initial assessment. 

138

139 Blinding/masking 

140 Neither the IPRP team delivering the intervention nor participants will be blinded to 

141 allocation to either group due to the nature of the intervention.  

142

143 Data collection methods 

144 Besides objectively measured data of physical activity level, patient-reported data will be 

145 collected from PATRON and from six Swedish registries at the IPRP baseline and at 6, 12 and 

146 24 months after completed IPRP. In addition, patient-reported data regarding cost effectiveness 

147 will be retrieved 36 months after the IPRP is completed. In this trial, data will be retrieved from 

148 SQRP, the Swedish social insurance agency’s registry, the Patient registry, the Swedish 

149 Prescribed Drug Register , the Income- and taxation registry, and the Swedish Population 

150 Register to enable a broad investigation into the intervention’s effectiveness. 

151 To enable sufficient pilot study analyses, as well as assessment of the primary outcome Physical 

152 health (PCS) in RAND-36, members of the IPRP team will be asked to provide self-reported 
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153 data on feasibility outcomes (outlined below) using a purpose-developed questionnaire with 

154 specific questions targeting the IPRP team perspective.41 If deemed required, data collection 

155 will be supplemented by individual or group interviews. A detailed overview of assessments, 

156 time points, and data sources can be found in Table 1. 

157

158 Data management 

159 In order to link individual-level data from different registries to PATRON data, we will seek 

160 assistance from the National Board of Health and Welfare who will provide a consecutive 

161 number key. This key will be stored at the National Board of Health and Welfare for three years 

162 (longer if needed). The procedure is initiated by sending PATRON data to the National Board 

163 of Health and Welfare and participants’ social security numbers will be sent there by SQRP. 

164 The National Board of Health and Welfare creates the consecutive number key and connects 

165 ordered data with own registry data (the National Patient Register and the Swedish Prescribed 

166 Drug Register ). The National Board of Health and Welfare will then send a data order to the 

167 remaining registries (the Swedish Social Insurance Agency’s registry, Statistics Sweden, and 

168 the Swedish Population Register) and encoded data will be sent to the principal investigator to 

169 be stored in Dalarna University’s secured server. 

170

171 Intervention fidelity 

172 The following measures have been and will be taken to increase intervention fidelity: A 

173 systematical intervention development with a clarified theoretical base explaining suggested 

174 mechanisms has been undertaken throughout the development process. 29Healthcare staff at the 

175 IPRP units will be provided with comprehensive written information (easily accessed online) 

176 that includes step-by-step instructions on how to initiate and deliver the intervention while 

177 maintaining a high level of integrity. Before the study starts, all participating healthcare staff at 

178 the IPRP units will take part in a standardized provider training session online. Also, recurring 

179 web-based meeting opportunities will be provided, where IPRP team members will be 

180 encouraged to discuss experienced or perceived difficulties, and a questionnaire will be sent out 

181 after the study period with the aim of assessing treatment fidelity (treatment integrity and 

182 treatment differentiation) by gathering data on how treatment was delivered (manner versus 

183 treatment manual, intervention’s alignment to intended theoretical base). This will allow results 
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184 to be interpreted and will facilitate practical implementation.71 72 During the on-going study 

185 period, researchers will be automatically notified of non-wear time (Fitbit Versa 2) and any 

186 absence of patient reports in PATRON. In these cases, researchers will contact the relevant 

187 participant via email or telephone to ask if they need help or support. If a participant decides to 

188 discontinue the trial, he or she will be asked if they are willing to grant permission for the 

189 collected data up to that point to be used in the trial. 

190

191 Statistical methods 

192 A statistical analysis plan (SAP) will expand on statistical principles, statistical analyses, the 

193 planned handling of missing data, possible additional analyses (subgroups etc.) and interim 

194 analyses. In both the pilot study and the R-RCT, descriptive statistical analyses will be 

195 performed to provide transparent reporting of characteristics of both participants and 

196 participating IPRP units. In addition, IPRP units will be prompted to register the number of 

197 patients they ask to participate, those excluded based on eligibility criteria, and those who 

198 decline participation. Analyses of pilot data (ratings of key feasibility outcomes) made by IPRP 

199 teams on a four-point Likert scale (i.e.1= strongly disagree, 2= disagree, 3= agree, 4= strongly 

200 agree) will be calculated as proportions in four categories for each item. Ratings ≥3 will be 

201 considered as acceptable feasibility. Analyses of primary and secondary outcomes in main trial 

202 will be performed based on PATRON data and registry data. The clinical effectiveness of eVIS 

203 will be analyzed for each outcome using multivariate statistical and repeated measures analyses 

204 as a preliminary plan. Both the intention-to-treat and the per-protocol sample will be analyzed, 

205 but the intention-to-treat analysis will be considered as the primary analysis. All p-values will 

206 be presented. If a p-value is ≤0.05, the null hypothesis will be rejected and eVIS will be 

207 considered effective according to the outlined hypothesis. To perform cost-effectiveness 

208 calculations, data on health-related quality of life measured by EQ-5D will be retrieved from 

209 SQRP. EQ-5D is the standard instrument used to evaluate health costs and cost effectiveness. 

210 Calculations of quality-adjusted life-years (QALYs) will be performed by multiplying health-

211 state utility (measured using the EQ-5D Index score) by time spent in this specific health state.73 

212 74 In addition, calculations of the incremental cost effectiveness ratio (ICER) will be made as 

213 the difference in the cost of two interventions divided by their affect.75  

214

215 Data monitoring 

Page 19 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055071 on 15 A

pril 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

20

216 Trial data will be monitored and regularly assessed for integrity and errors. All data monitoring 

217 will be performed completely independently from sponsors and competing interests. An 

218 independent data monitoring committee (DMC) will be appointed to critically review data 

219 safety in the trial. Veronica Sjöberg (VS) will be responsible for the monitoring of all data 

220 collected in the pilot study. A data management plan (DMP) will be outlined by the first author 

221 (VS) and implemented by the principal investigator (LV) to ensure sound data structure (folder 

222 structure, file naming, organization), and data storing. 

223

224

225 DISCUSSION

226 This article describes a protocol for a R-RCT trial of a novel e-Health intervention. The trial 

227 will contribute to establish evidence for the effectiveness of individualized physical activity and 

228 exercise among patients living with chronic pain and participating in IPRP. The methodology 

229 and feasibility of the trial will be evaluated in an early phase by a pilot study, which will 

230 contribute to optimized robustness of the subsequent R-RCT-trial and enable further refinement 

231 of the intervention. Despite many efforts have been taken to develop health promoting 

232 interventions for this patient group, it is rare that such interventions are systematically 

233 developed and includes both objective and patient reported outcomes. The eVIS-intervention is 

234 developed according to MRC´s framework for development and evaluation of complex 

235 interventions.29 It consists of both objectively measured physical activity level (steps/day), and 

236 patients own reports on pain intensity, interference on daily activities and individual daily 

237 activity goal, all joint in the web application named PATRON. This enables known facilitating 

238 mechanisms for behavior change (e.g., as self-monitoring etc.)32 whilst including several core 

239 outcome domains.34 76 The agile development process has enabled continuous evaluation and 

240 improvement of the intervention based on data provided from patients, clinicians and 

241 researchers in different fields. Objectively measured constructs of physical activity by Fitbit 

242 devices have been criticized due to lack of accuracy of measurements of time spent in moderate 

243 to vigorous physical activity (MVPA) where various devices overestimate the measurement77. 

244 Preceding this study, our research group performed an evaluation of Fitbit Versa´s criterion 

245 validity of measuring energy expenditure, heart rate and step count among patients living with 

246 chronic pain. Results confirmed previous study results in adjacent patient groups reporting that 
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247 Fitbit Versa systematically overestimated energy expenditure, however, measurements of step 

248 count both in laboratory and in free-living setting were valid.33  

249 In this trial participants will be recruited at IPRP units nationally distributed. All units adopt to 

250 core IPRP content regarding modalities, but it is well-known that both duration and intensity 

251 greatly vary which may limit  generalization of the results.25 To achieve maximum external 

252 validity, we will collect data on the specific characteristics of all participating units and include 

253 this in the final analyses. Unknown engagement in other out-patient treatments under study 

254 period, may be a potential source of bias, though data on in-patient engagement will be known 

255 through registry data from the National Patient register. Non-adherence to daily self-report in 

256 PATRON can be expected and may differ between intervention- and control group (differential 

257 missing). Measures will be taken to optimize adherence in both groups such as regular auditing 

258 of registrations  in PATRON followed by personal emails with encouragement to follow 

259 protocol. To minimize the risk of contamination between groups, and to ensure that the study 

260 will be carried out in compliance with the study protocol, all participating staff at the IPRP units 

261 will participate in a study-specific course prior entering the trial.  Results generated from the 

262 pilot study and the subsequent effectiveness trial will inform pain management field with new 

263 knowledge on eVIS´s potential to increase pain rehabilitation program´s effectiveness by 

264 individualized physical activity levels among patients living with chronic pain. 

265

266 Harms and adverse events

267 Participating patients and healthcare staff at the participating IPRP units will be encouraged to 

268 report any adverse events such as unexpected side effects or symptom deterioration,78 which 

269 will also be reported to the Swedish Ethical Board Review. 

270

271 Ethics and dissemination  

272 The trial is prospectively registered in ClinicalTrials.gov (trial registration number 

273 NCT05009459) and was approved by the Swedish Ethics Review Board in May 2021 (Dnr 

274 2021/02109). The trial will be conducted in compliance to the Helsinki Declaration.79 Important 

275 protocol modifications will be communicated to the Swedish Ethics Review Board as well as 

276 to all participating IPRP units and participants. To protect confidentiality, all data will be coded 

277 by an individual code, and the encryption key will be stored separately. Data will be stored at 
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278 an intended project server at Dalarna University, which is secured by regular backups. No 

279 unauthorized persons will have access to data, e.g., data will only be accessible by researchers 

280 in the trial after approval from the principal investigator. Results of the pilot study and the main 

281 trial will be submitted for publication in peer-reviewed journals and communicated in national 

282 and international research networks, as well as in relevant clinical settings, including patient 

283 associations.  

284

285 Author contribution statement  

286 LV and BÄ are responsible for the conception of the trial. LV is the principal investigator and 
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289 of criterion validity of the wrist-worn activity tracker and the evaluations of the content validity 
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291 size calculations and was involved in all associated decisions. VS wrote the first draft of the 

292 manuscript,  was responsible for revising the manuscript’s intellectual content based on all co-

293 authors conscientious input and conducted manuscript revisions according to peer-reviewer´s 

294 comments. All authors read and approved the final version of the manuscript. For this article, 

295 no ghost authors, guest authors, or professional writers have or will be used. Author eligibility 
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297 and Publication of Scholarly work in Medical Journals. 

298

299 Trial status

300 Recruitment of participants was initiated late October 2021 and the trial is planned to be 

301 completed on 31 December 2024. 
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307 number). The funders had no role in study design and will have no role in any part of the 

308 implementation of the study or the reporting of its results.
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Figure 1. CONSORT 2010 Flow diagram chart of study design and enrollment. 

338x190mm (200 x 200 DPI) 
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Figure 2. Schematic illustration of the eVIS-intervention´s three elements: i) the data collection element of 
physical activity level (steps/day), patient-report of pain interference 

on daily activities, pain intensity and pharmacological consumption, ii) the visualisation element of collected 
data in different graphs and compilations of data, and iii) the communication element. 
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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related 
documents* 

Section/
item

Ite
m
No

Description Page 
number in 
Main 
document 
(clean copy) 

Administrative information

Title 1 Descriptive title identifying the study design, population, 
interventions, and, if applicable, trial acronym

1

2a Trial identifier and registry name. If not yet registered, name of 
intended registry

2, 21Trial 
registration

2b All items from the World Health Organization Trial Registration 
Data Set

NA

Protocol 
version

3 Date and version identifier 2

Funding 4 Sources and types of financial, material, and other support 22

5a Names, affiliations, and roles of protocol contributors 1, 22Roles and 
responsibilities

5b Name and contact information for the trial sponsor 22 (not 
contact info)

5c Role of study sponsor and funders, if any, in study design; 
collection, management, analysis, and interpretation of data; 
writing of the report; and the decision to submit the report for 
publication, including whether they will have ultimate authority 
over any of these activities

22

5d Composition, roles, and responsibilities of the coordinating 
centre, steering committee, endpoint adjudication committee, 
data management team, and other individuals or groups 
overseeing the trial, if applicable (see Item 21a for data 
monitoring committee)

19
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Background 
and rationale

6a Description of research question and justification for 
undertaking the trial, including summary of relevant studies 
(published and unpublished) examining benefits and harms for 
each intervention

4-6

6b Explanation for choice of comparators 16-17

Objectives 7 Specific objectives or hypotheses 5-6, 16-17

Trial design 8 Description of trial design including type of trial (eg, parallel 
group, crossover, factorial, single group), allocation ratio, and 
framework (eg, superiority, equivalence, noninferiority, 
exploratory)

6

Methods: Participants, interventions, and outcomes

Study setting 9 Description of study settings (eg, community clinic, academic 
hospital) and list of countries where data will be collected. 
Reference to where list of study sites can be obtained

6

Eligibility 
criteria

10 Inclusion and exclusion criteria for participants. If applicable, 
eligibility criteria for study centres and individuals who will 
perform the interventions (eg, surgeons, psychotherapists)

6-7

11
a

Interventions for each group with sufficient detail to allow 
replication, including how and when they will be administered

7-9

11
b

Criteria for discontinuing or modifying allocated interventions for 
a given trial participant (eg, drug dose change in response to 
harms, participant request, or improving/worsening disease)

18-19

11
c

Strategies to improve adherence to intervention protocols, and 
any procedures for monitoring adherence (eg, drug tablet 
return, laboratory tests)

18-19

Interventions

11
d

Relevant concomitant care and interventions that are permitted 
or prohibited during the trial

7-8

Outcomes 12 Primary, secondary, and other outcomes, including the specific 
measurement variable (eg, systolic blood pressure), analysis 
metric (eg, change from baseline, final value, time to event), 
method of aggregation (eg, median, proportion), and time point 
for each outcome. Explanation of the clinical relevance of 
chosen efficacy and harm outcomes is strongly recommended

9-16

Table 1

Table 2
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Participant 
timeline

13 Time schedule of enrolment, interventions (including any run-
ins and washouts), assessments, and visits for participants. A 
schematic diagram is highly recommended (see Figure)

Table 1

Figure 1

Sample size 14 Estimated number of participants needed to achieve study 
objectives and how it was determined, including clinical and 
statistical assumptions supporting any sample size calculations

16-17

Recruitment 15 Strategies for achieving adequate participant enrolment to 
reach target sample size

7, 18-19

Methods: Assignment of interventions (for controlled trials)

Allocation: 15

Sequence 
generation

16
a

Method of generating the allocation sequence (eg, computer-
generated random numbers), and list of any factors for 
stratification. To reduce predictability of a random sequence, 
details of any planned restriction (eg, blocking) should be 
provided in a separate document that is unavailable to those 
who enrol participants or assign interventions

17-18

Allocation 
concealment 
mechanism

16
b

Mechanism of implementing the allocation sequence (eg, 
central telephone; sequentially numbered, opaque, sealed 
envelopes), describing any steps to conceal the sequence until 
interventions are assigned

17

Implementatio
n

16
c

Who will generate the allocation sequence, who will enrol 
participants, and who will assign participants to interventions

17

Blinding 
(masking)

17
a

Who will be blinded after assignment to interventions (eg, trial 
participants, care providers, outcome assessors, data analysts), 
and how

17

17
b

If blinded, circumstances under which unblinding is permissible, 
and procedure for revealing a participant’s allocated 
intervention during the trial

NA

Methods: Data collection, management, and analysis
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Data collection 
methods

18
a

Plans for assessment and collection of outcome, baseline, and 
other trial data, including any related processes to promote data 
quality (eg, duplicate measurements, training of assessors) and 
a description of study instruments (eg, questionnaires, 
laboratory tests) along with their reliability and validity, if known. 
Reference to where data collection forms can be found, if not in 
the protocol

Table 1

9-16

18
b

Plans to promote participant retention and complete follow-up, 
including list of any outcome data to be collected for 
participants who discontinue or deviate from intervention 
protocols

18-19

Data 
management

19 Plans for data entry, coding, security, and storage, including 
any related processes to promote data quality (eg, double data 
entry; range checks for data values). Reference to where 
details of data management procedures can be found, if not in 
the protocol

20

Statistical 
methods

20
a

Statistical methods for analysing primary and secondary 
outcomes. Reference to where other details of the statistical 
analysis plan can be found, if not in the protocol

19

20
b

Methods for any additional analyses (eg, subgroup and 
adjusted analyses)

19

20
c

Definition of analysis population relating to protocol non-
adherence (eg, as randomised analysis), and any statistical 
methods to handle missing data (eg, multiple imputation)

19

Methods: Monitoring

Data 
monitoring

21
a

Composition of data monitoring committee (DMC); summary of 
its role and reporting structure; statement of whether it is 
independent from the sponsor and competing interests; and 
reference to where further details about its charter can be 
found, if not in the protocol. Alternatively, an explanation of why 
a DMC is not needed

20

21
b

Description of any interim analyses and stopping guidelines, 
including who will have access to these interim results and 
make the final decision to terminate the trial

19

Harms 22 Plans for collecting, assessing, reporting, and managing 
solicited and spontaneously reported adverse events and other 
unintended effects of trial interventions or trial conduct

21
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Auditing 23 Frequency and procedures for auditing trial conduct, if any, and 
whether the process will be independent from investigators and 
the sponsor

20

Ethics and dissemination

Research 
ethics 
approval

24 Plans for seeking research ethics committee/institutional review 
board (REC/IRB) approval

18-19

Protocol 
amendments

25 Plans for communicating important protocol modifications (eg, 
changes to eligibility criteria, outcomes, analyses) to relevant 
parties (eg, investigators, REC/IRBs, trial participants, trial 
registries, journals, regulators)

21-22

Consent or 
assent

26
a

Who will obtain informed consent or assent from potential trial 
participants or authorised surrogates, and how (see Item 32)

7 

26
b

Additional consent provisions for collection and use of 
participant data and biological specimens in ancillary studies, if 
applicable

NA 

Confidentiality 27 How personal information about potential and enrolled 
participants will be collected, shared, and maintained in order to 
protect confidentiality before, during, and after the trial

18-19

Declaration of 
interests

28 Financial and other competing interests for principal 
investigators for the overall trial and each study site

20

Access to data 29 Statement of who will have access to the final trial dataset, and 
disclosure of contractual agreements that limit such access for 
investigators

20

Ancillary and 
post-trial care

30 Provisions, if any, for ancillary and post-trial care, and for 
compensation to those who suffer harm from trial participation

No

Dissemination 
policy

31
a

Plans for investigators and sponsor to communicate trial results 
to participants, healthcare professionals, the public, and other 
relevant groups (eg, via publication, reporting in results 
databases, or other data sharing arrangements), including any 
publication restrictions

21-22

31
b

Authorship eligibility guidelines and any intended use of 
professional writers

22

31
c

Plans, if any, for granting public access to the full protocol, 
participant-level dataset, and statistical code

23
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Informed 
consent 
materials

32 Model consent form and other related documentation given to 
participants and authorised surrogates

See 
supplementary 
files [In 
Swedish]

Biological 
specimens

33 Plans for collection, laboratory evaluation, and storage of 
biological specimens for genetic or molecular analysis in the 
current trial and for future use in ancillary studies, if applicable
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32 ABSTRACT 

33

34 Introduction: Living with chronic pain often involves negative consequences. 

35 Interdisciplinary Pain Rehabilitation Programs (IPRPs) is considered superior to single-

36 treatment measures in patients with chronic pain. Despite this, effects emerge sub-optimal and 

37 more than 20% of patients deteriorate in patient reported physical health outcomes after IPRP. 

38 A novel e-Health intervention, eVISualisation of physical activity and pain (eVIS), was 

39 systematically developed to facilitate individualization of physical activity levels. By adding 

40 elements of data collection, visualization, and communication of objectively measured physical 

41 activity and patient-reported outcomes (pain intensity, interference of pain, pharmaceutical 

42 consumption) to existing treatment modalities in IPRP, the IPRP team acquires prerequisites to 

43 adapt advice and physical activity prescriptions and to evaluate set activity goals. The overall 

44 aim is two-fold. First, the aim is to evaluate the feasibility of the subsequent registry-based 

45 randomized controlled clinical trial (R-RCT). Secondly, the aim is to prospectively evaluate the 

46 effectiveness of the eVIS-intervention as a supplement to IPRP on our defined primary 

47 (physical health) and secondary outcomes. 

48 Methods and analysis: In the R-RCT, recruitment of 400 patients with chronic pain will be 

49 performed at 15 IPRP units. A random allocation  to either IPRP + eVIS or to control group 

50 that will receive IPRP only will be performed. Data from the initial 30 participants completing 

51 the study period (6 months) will be included in a pilot study where  key feasibility outcomes 

52 (recruitment,  randomization, , implementation, treatment integrity, data collection procedure, 

53 preliminary outcome measures) will be evaluated. Outcome variables will be extracted from 

54 PATRON and from six national registries. Multivariate statistics and repeated measures 

55 analyses will be performed. Quality Adjusted Life Years (QALYs) and Incremental Cost 

56 Effectiveness Ratio (ICER) will be calculated for cost effectiveness evaluation. 

57 Ethics/dissemination: The Swedish Ethics Review Board granted approval (Dnr 2021/02109). 

58 Results will be disseminated through peer-review journals.  

59 Trial registration number: NCT05009459. 

60 Protocol version: 1

61

62
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63 Strengths and limitations of the study 

64  A proceeding pilot study will enable improvements of design and feasibility of a 

65 subsequent R-RCT

66  The eVIS-intervention has been developed, evaluated, and improved, based on data 

67 provided from patients, clinicians, and researchers in different fields. 

68  The intervention targets physical activity modalities in IPRP and is designed to enable 

69 a more individualized IPRP treatment. 

70  The intervention is based on objectively measured physical activity levels, patient-

71 reported clinical outcomes, and mechanisms that facilitate behavior change, in 

72 accordance with current guidelines that are provided by authorities in the chronic pain 

73 management field. 

74  The nature of the intervention precludes blinding of patients and the IPRP team.

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89
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90 INTRODUCTION 

91

92 Chronic musculoskeletal pain (>3 months), including neck/shoulder/back pain or widespread 

93 pain, is a major global health and socioeconomic burden.1 2 Living with chronic pain is often 

94 associated with reduced levels of wellbeing and the health-related quality of life of this group 

95 has been reported to be among the lowest of any medical condition.3 To date, physical activity 

96 (i.e. any bodily movement that requires energy expenditure) and exercise (i.e. structured and 

97 planned physical activity aimed to increase fitness)4 have been shown to prevent and/or treat 

98 several of our noncommunicable diseases including chronic pain,5 due to their beneficial effects 

99 on general health, pain intensity, physical and psychological functioning, and health-related 

100 quality of life.5-8 Despite the growing evidence of health benefits related to physical activity, 

101 participation and adherence to physical activity recommendations, such as WHO´s physical 

102 activity guidelines, are often low in patients living with chronic pain.9-12 This may partly be 

103 explained by the indicated association between high pain scores and low patient-reported 

104 activity levels among patients with chronic pain and/or the documented reports of the negative 

105 impact of depression on physical activity levels.13 In addition, it is well known that behavior 

106 change is difficult, and that each individual’s own participation is essential.14 It has been shown 

107 that behavior change towards a beneficial physical activity level may be facilitated by 

108 individuals self-monitoring their physical activity.15 The use of objective measures increases 

109 the likelihood of the effectiveness of interventions designed to promote physical activity.15 By 

110 adding goal setting, feedback, and a focus on achieved goals, effectiveness can be further 

111 improved.15-18 

112 Interdisciplinary pain rehabilitation programs (described as a subset of Interdisciplinary 

113 Treatment), is defined as “multimodal treatment provided by a multidisciplinary team (at least 

114 3 professions),  collaborating in assessment and treatment using a shared biopsychosocial model 

115 and goals”19.  The IPRP approach adopts the principles of behavioral therapy and incorporates 

116 besides physical activity and exercise, also psychological measures, pharmaceutical treatment 

117 and patient education.20 Physical activity and exercise are central measures in IPRPs as it targets 

118 the physical deconditioning by improving levels of physical activity, and also reduces pain 

119 severity and improved physical function and quality of life, without causing any severe adverse 

120 events.5 Interdisciplinary pain rehabilitation programs are considered to be superior to single-

121 treatment measures (e.g., physical treatments, education interventions, surgery, etc.) for patients 

122 with chronic pain supporting positive effects on pain intensity and activity disability.20 21 
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123 However, IPRP effectiveness is only slightly better and in the majority of cases only a small 

124 effect is seen.21-25 In addition, up to 25% of patients report deterioration in physical health after 

125 completing IPRP and after 12 months follow up, regardless of duration of IPRP.20 25 26 

126 Sustainable treatment affects seem to vary according to patient clinical features at baseline, 

127 such as poor employment status, high pain levels, and low functioning, all of which predict low 

128 physical health at follow-up.23 27 Many efforts have been made to find effective interventions 

129 that improve the health of chronic pain patients. To facilitate individualized physical activity 

130 levels within the Swedish IPRP setting, an eVISualisation (eVIS) of physical activity and pain 

131 intervention has been systematically developed according to the Medical Research Council´s 

132 recently updated framework for development and evaluation of complex interventions. 28 29 In 

133 accordance with the framework, the eVIS-interventions was designed and planned in close 

134 collaboration with stakeholders. eVIS is designed to target facilitating mechanisms for behavior 

135 change, such as outcome expectations, self-monitoring, self-evaluation, and self-efficacy,30-32 

136 which are theoretically framed by the Social Cognitive Theory.32 In eVIS, objectively measured 

137 physical activity tracking using a wrist-worn activity tracker33 (Fitbit Versa 2) is combined with 

138 a daily activity goal (steps/day) and daily patient reports of known important clinical outcome 

139 assessments: pain intensity and its interference on daily activities34-38 and pharmaceutical 

140 consumption. Data is collected and visualized in a purpose-developed web application, Pain 

141 And TRaining ON-line (PATRON), which can be used by the patient and the IPRP team to 

142 follow and adjust individual physical activity levels. Despite interventions of this kind having 

143 highly promising potential to relive pain and improve disability in this patient 

144 group,39interventions are rarely systematically developed and validated specifically for their 

145 target patient group, leaving crucial information of  feasibility and true effectiveness unknown. 

146 Therefore, the overall aim of this study is two-fold. First, the aim is to evaluate the feasibility 

147 (recruitment capability, eligibility screening procedure, randomization, implementation process, 

148 response rate, compliance rate, changes in primary- and secondary outcomes from start to end 

149 of study period, differences between treatment groups in primary outcome) of a subsequent 

150 registry-based randomized controlled clinical trial (R-RCT) within the IPRP setting in order to 

151 gain knowledge of population variation, increase robustness and to avoid underpower. 40-43  

152 Secondly, the aim is to prospecively evaluate the effectiveness of the eVIS-intervention as a 

153 supplement to IPRP on our defined primary (physical health) and secondary outcomes, 12 

154 months after completed IPRP compared to IPRP as usually provided. In addition, the aim is to 

155 evaluate the cost effectiveness of eVIS supplementing IPRP at 12 and 36 months follow up 
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156 after completed IPRP, and to prospectively evaluate differences in opioid consumtion at start 

157 of IPRP compared to six months after completed IPRP. 

158 4240-43In this trial, the UK National Institute for Health Research’s (NIHR) definitions of the 

159 terms pilot study (i.e., “a smaller version of the main study”) and feasibility study (i.e., 

160 “evaluation of pieces of research done before the main study”) are applied.44 The aim of this 

161 paper is to transparently clarify and report on study designs, aims, outcome assessments, and 

162 procedures for a planned R-RCT (including an randomized pilot study) which  prospectively 

163 will evaluate clinical effectiveness and cost effectiveness of eVIS as a supplement to IPRPs for 

164 patients living with chronic pain compared to standard IPRPs.

165

166

167 METHODS AND ANALYSIS 

168

169 Trial design and setting

170 This two-armed pragmatic multi-site R-RCT will be conducted in specialized and primary 

171 IPRPs in Sweden, and include approximately 400 (n=200, n=200) patients (number will be 

172 definitively determined after the pilot study is finalized) with chronic musculoskeletal non-

173 malignant pain. As indicated, an randomized controlled pilot study (n=15, n=15) will be 

174 incorporated as the initial phase of the main trial in order to evaluate the intervention´s 

175 methodology and design.29 41 45 This trial will comply with the Consolidated Standards of 

176 Reporting Trials (CONSORT)40 and with the Standard Protocol Items: Recommendations for 

177 Interventional Trials (SPIRIT)46. A completed SPIRIT 2013 Checklist can be found in the 

178 additional files. See Figure 1 for study design and enrollment details. 

179 Insert Figure 1 here.  

180

181 Figure 1. CONSORT 2010 Flow diagram chart of study design and enrollment. 

182 Eligibility criteria 

183 In this trial, the patient-related, care process and caregiver-related inclusion criteria for 

184 receiving Swedish IPRP will be applied, as patients entering the trial must be accepted for IPRP. 
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185 Principal IPRP inclusion criteria are patients in working age with persistent or intermittent 

186 musculoskeletal and or generalized pain lasting ≥3 months with pain affecting daily activities 

187 to a large extent, completed systematic assessment (including screening for psychosocial risk 

188 factors and differential diagnosis) and non-pharmacological optimization. Inclusion criteria for 

189 Swedish IPRPs is outlined in detail elsewhere.47 Due to the nature of the intervention, patients 

190 must be able to hear, see, and comprehend spoken and written Swedish, and have daily access 

191 to a computer, smartphone, or tablet. Patients who need to use a walking aid indoors will be 

192 excluded. 

193

194 Recruitment 

195 Interdisciplinary Pain Rehabilitation Units 

196 Approximately 15 IPRP units in primary and specialized care in Sweden will be included in the 

197 trial. IPRP units reporting to the Swedish National Quality Registry for Pain Rehabilitation 

198 (SQRP) have been approached by email with study information (aim, rationale, methods etc.) 

199 and an invitation to participate in one of several online digital information meetings that will 

200 further present the study (initiated August 2021). Study representatives will approach 

201 healthcare staff at potential IPRP units by telephone or email to formally offer participation. 

202 Operation managers at each unit will be asked to provide written consent by e-mail. 

203 Participants 

204 In order to give potential participants additional time to consider taking part in the trial before 

205 they visit the IPRP unit, healthcare staff at the units will be encouraged to provide a general 

206 information sheet about the trial in the summon to the IPRP assessment. Members of IPRP 

207 teams (primarily physiotherapists but also occupational therapists, physicians, nurses etc.) will 

208 identify potential participants selected for IPRP based on outlined criteria and provide them 

209 with verbal and written details of the study (information sheets and the project’s web address). 

210 All participants will provide written informed consent (see supplementary file) prior to joining 

211 the study, which will be managed by the IPRP team. Detailed verbal and written information 

212 about the voluntary nature of participation and the indisputable right to discontinue participation 

213 in the trial at any time will be provided. Detailed checklists and forms will support these 

214 procedures, and these will be easily accessible on the project web site. 

215
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216 Intervention 

217 Participation in the intervention group involves regular IPRP supplemented with eVIS for a 

218 coherent time span of six months, IPRP time included. As the duration and intensity of IPRPs 

219 greatly vary from a couple of weeks up to four months25, a six month study period ensures time 

220 of independent use of eVIS after completed IPRP. Participants are not prohibited to take part 

221 of other health care during study period. Interdisciplinary pain rehabilitation programs vary in 

222 interventions, duration, composition, intensity24 25 and can be performed either individually or 

223 in group format. In this trial, participation in a IPRP will be supplemented by eVIS, a health 

224 promoting intervention containing three elements designed to facilitate individualized physical 

225 activity level (Figure 2). 

226 The data collection element

227 Outcome assessments of physical activity level (steps/day) will be objectively collected by a 

228 wrist-worn activity tracker, Fitbit Versa 2. This device has been population-specifically 

229 validated  and the measurement of step rate is indicated as valid for measurement in this 

230 population. 33 Data on patient´s physical activity level quantified as steps/day,  will be 

231 automatically synchronized to the web application PATRON where pain intensity (0-10), 48 

232 interference of pain on daily activities (0-10),49  pharmacological consumption (name, dose, 

233 number, and form), and (optional) free-text comments will be reported by the patient daily. The 

234 web application can be accessed via computer, smartphone, or tablet. A daily activity goal 

235 (steps/day) is formulated by the patient in close collaboration with the IPRP team and revised 

236 accordingly. The daily activity goal in eVIS is individually set based on patient’s individual 

237 prerequisites and re-evaluated regularly as  part of the communication element (described 

238 below). In the process of setting a daily activity goal, the IPRP team are encouraged to consider 

239 international guidelines of step rate as a quantification of beneficial physical activity levels 50  

240 as well as patient´s personal barriers and resources to perform physical activity. The data 

241 collection element is designed to target facilitating mechanisms for behavior change, such as 

242 outcome expectations, self-monitoring, self-evaluation, and self-efficacy.30-32 

243 The visualisation element 

244 Objectively measured physical activity levels, patient-report on pain intensity and interference 

245 of pain on daily activity are graphically visualized separately or alongside each other, in relation 

246 to the daily activity goal. Three different graphs (1/7/28 days) are available. The visualisation 

247 element provides additional prerequisites for increased knowledge acquisition, self-monitoring, 
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248 and self-evaluation as data is visualized over time and in relation to each other and to the 

249 individual daily activity goal in order to improve patient self-efficacy. 

250 The communication element 

251 The graphs in the visualisation element together with compiled data on pharmacological 

252 consumption will provide a novel decision basis for the patient and the IPRP team.  This 

253 addition to existing treatment modalities traditionally provided in Swedish IPRP (e.g. physical 

254 activity, cardio training, weight training, mobility training, stability training, motivating 

255 conversation education, advice etc.). enables prerequisites for the IPRP team to integrate 

256 behavioral changing techniques (e.g. reinforcement, knowledge acquisition, self-monitoring, 

257 self-efficacy) into existing treatment options. By such integration, knowledge of patient’s 

258 personal barriers and resources in factors important in pain rehabilitation may be visualized and 

259 if necessary, assessed. The IPRP team as well as the patients are encouraged to explore the 

260 visualisation element of eVIS at each visit at the IPRP unit. This in order to utilize data into the 

261 treatment by adjusting advise or prescriptions. 

262

263 Insert Figure 2 here

264

265 Figure 2. Schematic illustration of the eVIS-intervention´s three elements: i) the data collection element of 

266 physical activity level (steps/day), patient-reports of interference of pain on daily activities, pain intensity 

267 and pharmacological consumption, ii) the visualisation element of collected data in different graphs and 

268 compilations of data, and iii) the communication element.  

269

270 Control 

271 Participation in the control group involves taking part in regular IPRP plus making daily ratings 

272 of pain intensity, interference of pain on daily activities, and pharmaceutical consumption 

273 (corresponding as in intervention group) in PATRON for six months, including the time that 

274 the IPRP is being carried out. The control group will not use the wrist-worn activity tracker as 

275 this may affect their physical activity behavior 51. Nor will they have access to PATRON’s 

276 visualizing or communication features.   

277
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278 Patient and Public Involvement Statement

279 In an early developing phase,   stakeholders (patients living with chronic pain, representatives 

280 from patient organizations and clinicians experienced in pain rehabilitation) were invited to 

281 contribute  to the intervention development. In this phase, the web application PATRON and 

282 eVIS was presented and carefully discussed with stakeholders as well as with web application 

283 developers and researchers. Several needs for improvement were identified, such as a need of 

284 an addition of pharmaceutical report function, designated web pages and graphical changes in 

285 planned interfaces. 

286

287 Outcome assessments 

288 According to the Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials 

289 (IMMPACT), physical health, emotional health, and pain intensity are three of six identified 

290 core outcome domains that should be considered when designing research studies aiming to 

291 evaluate effectiveness of chronic pain treatments. 35-37 It is specifically recommended that a 

292 health survey such as RAND-36 should be incorporated into treatment as a clinical outcome 

293 assessment of physical health in clinical trials.36 37 Outcome assessments for evaluating 

294 feasibility will be performed on data from the IPRP baseline and after the study period is 

295 completed (six months) for the first 30 participants (n=15 +, n=15). In the main trial, 

296 assessments of effectiveness will be performed on data from the IPRP baseline and from the 

297 12-month follow-up. The cost effectiveness assessments will be based on data from the IPRP 

298 baseline, from the 12-month IPRP follow-up and again 24 and 36 months after the IPRP is 

299 completed. A detailed overview of outcome assessments can be found in Table 1.
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Table 1. Overview of study period, measurement time points, outcome assessments (bold and italics), instruments, and data sources (italics).

Study period
Enrolment Allocation Post-allocation

-t1 0 Baseline t1 t2 t3 t4

Enrolment X
Written and verbal study information X
Eligibility screen X
Informed consent X
Allocation/randomization X

Interventions
Intervention, eVIS (6 months) X X
Control (6 months) X X

Outcome assessments
Personal characteristics

Sex, age, country of origin, family composition, beliefs of restored health (SQRP, SS) X
Disposable-, earned- and net income (SS) X X X X
Education level and education orientation (SPR, ITR) X X X X
Diagnosis (NPR X X X X
Volume and reason for inpatient care (NPR) X X X X

Pain characteristics 
Pain intensity (last 7 days), NRS (SQRP-PC and SC) X X
Pain intensity (today), NRS (PATRON) X X
Pain type, location, duration (SQRP-PC and SC) X
Pain interference (PATRON) X

Multidimensional measures
Physical health, RAND-36 PCS health survey (PATRON) X X X X X
Physical health, RAND-36 PCS health survey (SQRP-SC only) X X
Emotional health, RAND-36 MCS health survey (PATRON) X X X X X
Emotional health, RAND-36 MCS health survey (SQRP- SC only) X X
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Overall emotional distress, HAD(S) (SQRP-PC and SC) X X
Pain catastrophizing, PCS (SQRP-PC and SC) X X
Psychosocial consequences, MPI-S (SQRP-PC and SC) X X
Pain acceptance, CPAQ-8 (SQRP-PC only) X X
Perceived life Satisfaction, LiSat (SQRP-PC and SC) X X
Functional level, FRI (SQRP-SC only) X X

Physical activity
Objective measures of steps per day (Fitbit Versa 2) X X
Patient-reported measures (SQRP- PC and SC) X X

Work 
Return to work (partially or full time) every month (SSIA) X X X
Number of days with sick benefit during study period (SSIA) X X X
Number of days in work before new sick leave during study period (SSIA) X X X
Length of total sick leave during study period (SSIA) X X X
Perceived work ability, WAI (SQRP-PC and SC) X X

Sleep quality, ISI (SQRP-SC only) X X
Pharmaceutical consumption

Name, dose, size, prize of prescribed pharmaceuticals (SPDR, PATRON [not size, prize]) X X X
Prescribed pharmaceuticals collected from pharmacies, (SPDR) X X X
Cost of prescribed pharmaceuticals included in benefit program (SPDR) X X X

Health care consumption (NPR) X X X
Feasibility outcomes, Questionnaire X
Treatment integrity, Questionnaire X X

Abbreviations: -t1 = pre recruitment period, t1 = completed study period (6 months), t2 = follow-up 12 months after completed Interdisciplinary Pain Rehabilitation Program (IPRP), t3 = 24 

months after completed IPRP, t4 = 36 months after completed IPRP, eVIS = eVISualisation of physical activity and pain intervention, SQRP = the Swedish national quality registry for pain 

rehabilitation, SQRP-PC = , the Swedish national quality registry for pain rehabilitation primary care, SQRP-SC = the Swedish national quality registry for pain rehabilitation specialized care, 

NRS = Numeric Rating Scale, PATRON = Pain and training online (web application), RAND-36 PCS = physical health domain , RAND-36 MCS = mental health domain, HAD(S) = Hospital 

Anxiety and Depression Scale, PCA =  Pain Catastrophizing Scale, MPI-S = Multidimensional Pain Inventory -Swedish Version, CPAQ-8 = The chronic Pain and Acceptance Questionnaire, 

LiSat = Life Satisfaction Scale, WAI = Work Ability Index, FRI = Functional rating scale, ISI = Insomnia Severity Index, SSIA = the Swedish Social Insurance Agency’s registry, NPR = the 

National Patient Register, SPDR = the Swedish Prescribed Drug Register, SS = Statistics Sweden, SPR = the Swedish Population Register.  
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300 Feasibility outcomes, pilot study

301 The trial will be initiated as a full-scale registry-based randomized controlled pilot study. In 

302 this initial step, feasibility will be evaluated from data provided from the first 30 participants 

303 completing the study period and in the following key areas: the unit´s recruitment capabilities, 

304 the randomization process, implementation process, participant response to intervention which 

305 is outlined in Table 2. In addition, the data collection procedure, and the preliminary outcome 

306 measures (standardized effect size, sample size estimation with Cohen’s d, characteristics 

307 [mean, SD]) in main trial will be evaluated.41 45 In addition to feasibility outcomes, 

308 characteristics of the IPRP units will be collected

309

310 Table 2. Overview of key feasibility outcomes in pilot study. 

311

312

313

314

315

316

317

318

319

320

321

322 Abbreviations: RAND-36 PCS = physical health domain in RAND-36, PATRON = Pain and training online (web application).  

323

324 Primary outcome, main trial

325 The R-RCT will prospectively evaluate the clinical effectiveness of eVIS supplementing IPRPs 

326 regarding improvements in our primary outcome assessment Physical health collected by the 

Key feasibility outcomes 

Recruitment capability 
Volume of total eligible patients
Number recruited/week

Eligibility screening procedure
Proportion accepted/declined 
Personal characteristics of accepted and declined participants
Pain characteristics of accepted and declined participants 
Procedure of collecting consent

Randomization process 
Delivery envelopes 
Storage of envelopes
Procedure of opening envelopes 
Patients´ reaction to allocation 

Implementation process
Response rate RAND-36 PCS
Compliance rate (use of Fitbit Versa 2, intervention group only)
Compliance rate (patient reported outcomes in PATRON)
Treatment integrity
Reported adverse events 
Data collection procedure

Access to PATRON data
Access to registry data 
Access to RAND-36 data 

Preliminary outcome measures 
Characteristics, mean (SD) 
Missing data 
Changes from baseline to finalized study period
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327 physical health domain in RAND-36 health survey3 52 at the 12-month IPRP follow-up after 

328 completing the IPRP. The RAND-36 is, for this population, a valid health survey measuring 

329 health-related quality of life in two dimensions, physical health (PCS) and mental health (MCS), 

330 mediated by eight subscales.52 

331 Secondary outcomes, main trial

332 In the main trial, secondary outcomes will be extracted from Fitbit Versa 2, PATRON and 

333 collapsed with data from six national registries (all listed below) at 12, 24, 36 months after the 

334 IPRP is completed.  

335 Objectively measured secondary outcomes collected using Fitbit Versa 2

336 Objectively measured physical activity levels will be collected daily during the study period 

337 using a wrist-worn activity tracker (Fitbit Versa 2). The Fitbit device measures and estimates a 

338 range of physical activity outcomes such as number of steps, heart rate, energy expenditure, 

339 floors climbed, physical activity level, and sleep.33 53 In this trial, participants’ step count per 

340 day will automatically be synchronized to PATRON during the study period (six months). The 

341 use of steps per day is considered to be a valid quantification of physical activity levels and this 

342 is acknowledged by the Swedish Health Authority.54 

343 Patient-reported secondary outcomes collected through PATRON 

344 Data on physical and mental health collected by RAND-36 health survey will be collected 

345 through PATRON at 6, 12 and 24 months after IPRP. Pain intensity (“rate your average pain 

346 during the last 24 hours”) will be measured daily using the Numeric Rating Scale (NRS, 0 = 

347 no pain at all to 10 = pain as bad as it could be), a 11-point Likert scale48 incorporated in the 

348 web application PATRON. Pain interference on daily activities is a recommended outcome 

349 domain.35 In PATRON, assessments of interference of pain on daily activities will be measured 

350 by the question “rate how much your daily activities are affected by pain” using an 11-point 

351 Likert Scale (0 = not at all to 10 = to a very large extent). This question in PATRON has been 

352 modified based on the Multidimensional Pain Inventory Swedish version and its items on pain 

353 interference,49 and validated in our previous study (in manuscript). Data on daily 

354 pharmaceutical consumption will be collected in PATRON (name, dose, number, and form). 

355 Voluntary free text comments will supplement patient reporting by providing additional 

356 information regarding perceived mental and physical health (only in the intervention group). 
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357 Secondary outcomes collected through the Swedish national quality registry for pain 

358 rehabilitation 

359 In Sweden, 90% of IPRP units routinely collect patient-reported data from standardized 

360 questionnaires and report to SQRP, a database initiated in 1998 that contains data from chronic 

361 non-malignant pain patients participating in IPRPs.24 55 The registry consists of two parts; the 

362 primary care SQRP (SQRP-PC) and the specialized SQRP (SQRP-SC). The primary care SQRP 

363 is supplied with data from affiliated primary care IPRP units (n=42, reported data from 505 

364 patients in 2020). The specialized care SQRP, receives data from affiliated specialized care 

365 IPRP units (n=45, reporting data from 7427 patients in 2020). Data in both registries are 

366 collected at baseline, when the IPRP is completed, and at 12-month follow-ups, the content of 

367 data collected in the registries differs somewhat. In this trial, registry data from both registries 

368 will be collected used to describe demographics such as age, sex, height, weight, education 

369 level, and work.24 55 Participants partaking in an IPRP in SC will also routinely complete the 

370 RAND-36 health survey at baseline and at their 12-month follow-up after they have completed 

371 their program. Data on pain intensity (“last 7 days”) (NRS 0-10)48 will be retrieved from SQRP-

372 PC and SQRP-SC alongside other pain characteristics including pain location (36 anatomical 

373 predefined areas, 18 on the left side, 18 on the right side), pain duration, and pain type 

374 (intermittent or continuous). Data on self-rated physical and mental health is collected by the 

375 RAND-36 health survey3 52 in SQRP-SC and the EuroQol-5 dimensions (EQ-5D) collected 

376 routinely in SQRP-PC and SQRP-SC will be used. The EQ-5D is a standard instrument used in 

377 health economic evaluations and contains five items each with three ordered response 

378 categories, and a 0-100 index.56 

379 Measures of self-rated physical activity is collected in SQRP-PC and SC using the National 

380 Board of Health and Welfare’s three questions on physical activity (0 - >300 minutes/week), 

381 exercise (0 - >120 minutes/week), and sedentary behavior (0 – 15 hours/day).57 and in SQRP-

382 PC by the Godin-Shepard leisure-time physical activity questionnaire (number of times/week 

383 that strenuous/moderate/light exercise.58 Data on overall emotional distress (0 – 3), pain 

384 catastrophizing (0 – 4), and psychosocial consequences (0 – 6) of living with pain are collected 

385 in SQRP-PC and SQRP-SC using the Hospital Anxiety and Depression Scale (HADS),52 59 the 

386 Pain Catastrophizing Scale (PCS),60 and the Multidimensional Pain Inventory Scale Swedish 

387 version (MPI-S, 0 – 6).49 Level of pain acceptance (0 – 6) is collected in SQRP-PC using the 

388 Chronic Pain and Acceptance Questionnaire (CPAQ-8).61 Perceived life satisfaction (1-6) is 

389 collected by the Life Satisfaction Scale (LiSat)62 in both registries.  Data on perceived work 
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390 ability (0 – 10) is collected by the Work Ability Index (WAI)63 and functional levels (0 – 4) by 

391 the Functional Rating Scale (FRI)64 is collected in SQRP-SC only. Data on patient-reported 

392 sleep quality (0 – 4) is collected by the Insomnia Severity Index (ISI)65 in SQRP-SC.  

393 Secondary outcomes collected through other national registries

394 Data will be collected from the Swedish Social Insurance Agency’s registry on diagnosis, 

395 reasons for sick leave, type of financial compensation, number of sick days, and sickness benefit 

396 (days and hours) during the study period. In addition, data on days in work (partial or full time) 

397 per month in total before new sick leave period and length of total sick leave during the study 

398 period will be retrieved from the registry. Data will be retrieved from the National Patient 

399 Register  on diagnosis and healthcare consumption (total number of days in care etc.). Retrieved 

400 data from the Swedish Prescribed Drug Register  will provide information on prescribed 

401 pharmaceutical names, doses, sizes, and prices that have been collected from pharmacies, their 

402 costs, and whether the pharmaceutical is included in the subsidized pharmaceutical program. 

403 Data on disposable and earned income as well as net income will be retrieved from Statistics 

404 Sweden. In addition, demographic data such as sex, age, marital status, citizenship, education 

405 level, and number of children in the family will be collected. From the Population registry, data 

406 on education level and education orientation (focus) in addition to limited demographic data 

407 (sex, age) will be collected.

408

409 Sample size

410 A sample size for the pilot study of at least n=30 is considered sufficient for planned feasibility 

411 analyses since it will not involve hypothesis testing and sample size calculation per se.43 66 67 

412 For the main trial, a preliminary power calculation are based on assumptions from previous 

413 research reporting on proportions of patients that report a clinically meaningful difference of 

414 ≥3 points in the physical health domain in RAND-36, 12-months after completed IPRP. 25 The 

415 calculation was performed in R, using a calculation method for simple randomization and for 

416 independent observations. The preliminary power calculation allows a dropout rate of 20% and 

417 requires a total sample size of approximately n=400 to have an 80% power to detect a 15% 

418 difference (≥3p) between the groups in the outcome physical health. Physical health is measured 

419 by the RAND-36 health survey at the 12-month follow-up measurement point after the 

420 completion of the IPRP. The significance level is set to 0.05 and is two-tailed. The sample size 

421 calculation may be re-calculated after the pilot study is completed. In this trial, the null 
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422 hypothesis is that there will be no difference between the intervention group and the control 

423 group (<15% with ≥3 points improvement) with regard to proportional improvement in the PCS 

424 domain of RAND-36 health survey when assessed at the 12-month follow-up after the 

425 completion of the IPRP. 

426

427 Allocation 

428 A permuted block randomization design with a random block size of 4 and 6 and an 1:1 

429 allocation ratio will be applied and evaluated in the pilot study in order to allocate participants 

430 to either the intervention or control group.68-70 A computer-generated randomization schedule 

431 will be created using a random number table to allocate participants to one of the two treatment 

432 arms; intervention group (IPRP supplemented by eVIS) or control group (IPRP with daily 

433 patient reports in PATRON). The schedule will be generated by an experienced researcher, who 

434 is not directly involved in the trial. Sequentially numbered opaque sealed envelopes will be 

435 used to ensure allocation concealment. Allocation will take place at the IPRP unit and will be 

436 conducted by members of the IPRP team after initial assessment. 

437

438 Blinding/masking 

439 Neither the IPRP team delivering the intervention nor participants will be blinded to 

440 allocation to either group due to the nature of the intervention.  

441

442 Data collection methods 

443 Besides objectively measured data of physical activity level, patient-reported data will be 

444 collected from PATRON and from six Swedish registries at the IPRP baseline and at 6, 12 and 

445 24 months after completed IPRP. In addition, patient-reported data regarding cost effectiveness 

446 will be retrieved 36 months after the IPRP is completed. In this trial, data will be retrieved from 

447 SQRP, the Swedish social insurance agency’s registry, the Patient registry, the Swedish 

448 Prescribed Drug Register , the Income- and taxation registry, and the Swedish Population 

449 Register to enable a broad investigation into the intervention’s effectiveness. 

450 To enable sufficient pilot study analyses, as well as assessment of the primary outcome Physical 

451 health (PCS) in RAND-36, members of the IPRP team will be asked to provide self-reported 
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452 data on feasibility outcomes (outlined below) using a purpose-developed questionnaire with 

453 specific questions targeting the IPRP team perspective.41 If deemed required, data collection 

454 will be supplemented by individual or group interviews. A detailed overview of assessments, 

455 time points, and data sources can be found in Table 1. 

456

457 Data management 

458 In order to link individual-level data from different registries to PATRON data, we will seek 

459 assistance from the National Board of Health and Welfare who will provide a consecutive 

460 number key. This key will be stored at the National Board of Health and Welfare for three years 

461 (longer if needed). The procedure is initiated by sending PATRON data to the National Board 

462 of Health and Welfare and participants’ social security numbers will be sent there by SQRP. 

463 The National Board of Health and Welfare creates the consecutive number key and connects 

464 ordered data with own registry data (the National Patient Register and the Swedish Prescribed 

465 Drug Register ). The National Board of Health and Welfare will then send a data order to the 

466 remaining registries (the Swedish Social Insurance Agency’s registry, Statistics Sweden, and 

467 the Swedish Population Register) and encoded data will be sent to the principal investigator to 

468 be stored in Dalarna University’s secured server. 

469

470 Intervention fidelity 

471 The following measures have been and will be taken to increase intervention fidelity: A 

472 systematical intervention development with a clarified theoretical base explaining suggested 

473 mechanisms has been undertaken throughout the development process. 29Healthcare staff at the 

474 IPRP units will be provided with comprehensive written information (easily accessed online) 

475 that includes step-by-step instructions on how to initiate and deliver the intervention while 

476 maintaining a high level of integrity. Before the study starts, all participating healthcare staff at 

477 the IPRP units will take part in a standardized provider training session online. Data on each 

478 participant’s number of entries in PATRON will be available throughout the study in order to 

479 collect data on treatment fidelity. During the on-going study period, researchers will be 

480 automatically notified of non-wear time (Fitbit Versa 2) and any absence of patient reports in 

481 PATRON. In these cases, researchers will contact the relevant participant via email or telephone 

482 to ask if they need help or support. If a participant decides to discontinue the trial, he or she will 
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483 be asked if they are willing to grant permission for the collected data up to that point to be used 

484 in the trial. Also, recurring web-based meeting opportunities will be provided, where IPRP team 

485 members will be encouraged to discuss experienced or perceived difficulties, and a 

486 questionnaire will be sent out after the study period with the aim of assessing treatment fidelity 

487 (treatment integrity and treatment differentiation) by gathering data on how treatment was 

488 delivered (manner versus treatment manual, intervention’s alignment to intended theoretical 

489 base). This will allow results to be interpreted and will facilitate practical implementation.71 72 

490

491 Statistical methods 

492 A statistical analysis plan (SAP) will expand on statistical principles, statistical analyses, the 

493 planned handling of missing data, possible additional analyses (subgroups etc.) and interim 

494 analyses. In both the pilot study and the R-RCT, descriptive statistical analyses will be 

495 performed to provide transparent reporting of characteristics of both participants and 

496 participating IPRP units. In addition, IPRP units will be prompted to register the number of 

497 patients they ask to participate, those excluded based on eligibility criteria, and those who 

498 decline participation. Analyses of pilot data (ratings of key feasibility outcomes) made by IPRP 

499 teams on a four-point Likert scale (i.e.1= strongly disagree, 2= disagree, 3= agree, 4= strongly 

500 agree) will be calculated as proportions in four categories for each item. Ratings ≥3 will be 

501 considered as acceptable feasibility. Analyses of primary and secondary outcomes in main trial 

502 will be performed based on PATRON data and registry data. The clinical effectiveness of eVIS 

503 will be analyzed for each outcome using multivariate statistical and repeated measures analyses 

504 as a preliminary plan. Both the intention-to-treat and the per-protocol sample will be analyzed, 

505 but the intention-to-treat analysis will be considered as the primary analysis. All p-values will 

506 be presented. If a p-value is ≤0.05, the null hypothesis will be rejected and eVIS will be 

507 considered effective according to the outlined hypothesis. To perform cost-effectiveness 

508 calculations, data on health-related quality of life measured by EQ-5D will be retrieved from 

509 SQRP. EQ-5D is the standard instrument used to evaluate health costs and cost effectiveness. 

510 Calculations of quality-adjusted life-years (QALYs) will be performed by multiplying health-

511 state utility (measured using the EQ-5D Index score) by time spent in this specific health state.73 

512 74 In addition, calculations of the incremental cost effectiveness ratio (ICER) will be made as 

513 the difference in the cost of two interventions divided by their affect.75  

514
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515 Data monitoring 

516 Trial data will be monitored and regularly assessed for integrity and errors. All data monitoring 

517 will be performed completely independently from sponsors and competing interests. An 

518 independent data monitoring committee (DMC) will be appointed to critically review data 

519 safety in the trial. Veronica Sjöberg (VS) will be responsible for the monitoring of all data 

520 collected in the pilot study. A data management plan (DMP) will be outlined by the first author 

521 (VS) and implemented by the principal investigator (LV) to ensure sound data structure (folder 

522 structure, file naming, organization), and data storing. 

523

524

525 DISCUSSION

526 This article describes a protocol for a R-RCT trial of a novel e-Health intervention. The trial 

527 will contribute to establish evidence for the effectiveness of individualized physical activity and 

528 exercise among patients living with chronic pain and participating in IPRP. The methodology 

529 and feasibility of the trial will be evaluated in an early phase by a pilot study, which will 

530 contribute to optimized robustness of the subsequent R-RCT-trial and enable further refinement 

531 of the intervention. Despite many efforts have been taken to develop health promoting 

532 interventions for this patient group, it is rare that such interventions are systematically 

533 developed and includes both objective and patient reported outcomes. The potential 

534 measurement errors of self-reported constructs of physical activity are well known and this trial 

535 contributes to introducing objective measurement methods in a clinical context. The eVIS-

536 intervention is developed according to MRC´s framework for development and evaluation of 

537 complex interventions.29 It consists of both objectively measured physical activity level 

538 (steps/day), and patients own reports on pain intensity, interference on daily activities and 

539 individual daily activity goal, all joint in the web application named PATRON. This enables 

540 known facilitating mechanisms for behavior change (e.g., as self-monitoring etc.)32 whilst 

541 including several core outcome domains.34 76 The agile development process has enabled 

542 continuous evaluation and improvement of the intervention based on data provided from 

543 patients, clinicians, and researchers in different fields. Objectively measured constructs of 

544 physical activity by Fitbit devices have been criticized due to lack of accuracy of measurements 

545 of time spent in moderate to vigorous physical activity (MVPA) where various devices 

546 overestimate the measurement77. Preceding this study, our research group performed an 
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547 evaluation of Fitbit Versa´s criterion validity of measuring energy expenditure, heart rate and 

548 step count among patients living with chronic pain. Results confirmed previous study results in 

549 adjacent patient groups reporting that Fitbit Versa systematically overestimated energy 

550 expenditure, however, measurements of step count both in laboratory and in free-living setting 

551 were valid.33  

552 In this trial participants will be recruited at IPRP units nationally distributed. All units adopt to 

553 core IPRP content regarding modalities, but it is well-known that both duration and intensity 

554 greatly vary which may limit generalization of the results.25 To achieve maximum external 

555 validity, we will collect data on the specific characteristics of all participating units and include 

556 this in the final analyses. Unknown engagement in other out-patient treatments under study 

557 period, may be a potential source of bias, though data on in-patient engagement will be known 

558 through registry data from the National Patient register. Non-adherence to daily self-report in 

559 PATRON can be expected and may differ between intervention- and control group (differential 

560 missing). Measures will be taken to optimize adherence in both groups such as regular auditing 

561 of registrations  in PATRON followed by personal emails with encouragement to follow 

562 protocol. To minimize the risk of contamination between groups, and to ensure that the study 

563 will be carried out in compliance with the study protocol, all participating staff at the IPRP units 

564 will participate in a study-specific course prior entering the trial.  Results generated from the 

565 pilot study and the subsequent effectiveness trial will inform pain management field with new 

566 knowledge on eVIS´s potential to increase pain rehabilitation program´s effectiveness by 

567 individualized physical activity levels among patients living with chronic pain. 

568

569 Harms and adverse events

570 Participating patients and healthcare staff at the participating IPRP units will be encouraged to 

571 report any adverse events such as unexpected side effects or symptom deterioration,78 which 

572 will also be reported to the Swedish Ethical Board Review. 

573

574 Ethics and dissemination  

575 The trial is prospectively registered in ClinicalTrials.gov (trial registration number 

576 NCT05009459) and was approved by the Swedish Ethics Review Board in May 2021 (Dnr 

577 2021/02109). The trial will be conducted in compliance to the Helsinki Declaration.79 Important 
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578 protocol modifications will be communicated to the Swedish Ethics Review Board as well as 

579 to all participating IPRP units and participants. To protect confidentiality, all data will be coded 

580 by an individual code, and the encryption key will be stored separately. Data will be stored at 

581 an intended project server at Dalarna University, which is secured by regular backups. No 

582 unauthorized persons will have access to data, e.g., data will only be accessible by researchers 

583 in the trial after approval from the principal investigator. Results of the pilot study and the main 

584 trial will be submitted for publication in peer-reviewed journals and communicated in national 

585 and international research networks, as well as in relevant clinical settings, including patient 

586 associations.  

587
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601

602 Trial status

603 Recruitment of participants was initiated late October 2021 and the trial is planned to be 

604 completed on 31 December 2024. 

605

606 Funding 

Page 22 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055071 on 15 A

pril 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

23

607 This trial is funded by the Swedish Research Council for Health, Working Life and Welfare 

608 (2017-00491), the Research Council (2018-02455), the Swedish Association for Survivors of 

609 Polio, Accident, and Injury (2020-03), and research funding from Dalarna University (No grant 

610 number). The funders had no role in study design and will have no role in any part of the 

611 implementation of the study or the reporting of its results.

612

613 Competing interests 

614 None declared.

615

616 Access to data

617 This is a protocol describing a trial design. All authors will have access to the final trial 

618 dataset. 

619

620 Supplementary files: 

621 - Completed SPIRIT 2013 Checklist 

622 - Patient consent form (in Swedish)

623

624

625

626

627

628

629

630

631

632

Page 23 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055071 on 15 A

pril 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

24

633

634

635 REFERENCES

636 1. Leadley RM, Armstrong N, Lee YC, et al. Chronic diseases in the European Union: the prevalence 
637 and health cost implications of chronic pain. J Pain Palliat Care Pharmacother. 2012;26:310-
638 25. 
639 2. Breivik H, Collett B, Ventafridda V, et al. Survey of chronic pain in Europe: prevalence, impact on 
640 daily life, and treatment. Eur J Pain. 2006;10:287-333.
641 3. Vetter TR. A Primer on Health-Related Quality of Life in Chronic Pain Medicine. Anesth Analg. 
642 2007;104:703-18.
643 4. Caspersen CJ, Powell KE, Christenson GM. Physical activity, exercise, and physical fitness: 
644 definitions and distinctions for health-related research. Public Health Rep. 1985;100:126-31.
645 5. Geneen LJ, Moore RA, Clarke C, et al. Physical activity and exercise for chronic pain in adults: an 
646 overview of Cochrane Reviews. Cochrane Database Syst Rev. 2017;1: CD011279. 
647 6. Ambrose KR, Golightly YM. Physical exercise as non-pharmacological treatment of chronic pain: 
648 Why and when. Best Pract Res Clin Rheumatol. 2015;29:120-30. 
649 7. Booth FW, Roberts CK, Laye MJ. Lack of Exercise Is a Major Cause of Chronic Diseases. Compr 
650 Physiol. 2012;2:1143-211.
651 8. Pedersen BK, Saltin B. Exercise as medicine - evidence for prescribing exercise as therapy in 26 
652 different chronic diseases. Scand J Med Sci Sports. 2015;25:1-72.
653 9. van den Berg-Emons RJ, Bussmann JB, Stam HJ. Accelerometry-based activity spectrum in persons 
654 with chronic physical conditions. Arch Phys Med Rehabil. 2010;91:1856-61.
655 10. Jefferis BJ, Sartini C, Lee I-M, et al. Adherence to physical activity guidelines in older adults, using 
656 objectively measured physical activity in a population-based study. BMC Public Health. 
657 2014;14:1-9. 
658 11. Zadro JR, Shirley D, Amorim A, et al. Are people with chronic low back pain meeting the physical 
659 activity guidelines? A co-twin control study. Spine J. 2017;17:845-54. 
660 12. Moseng T, Tveter AT, Holm I, et al. Patients with musculoskeletal conditions do less vigorous 
661 physical activity and have poorer physical fitness than population controls: a cross-sectional 
662 study. J Physiother. 2014;100:319-24.
663 13. Huijnen IP, Verbunt JA, Peters ML, et al. Do depression and pain intensity interfere with physical 
664 activity in daily life in patients with Chronic Low Back Pain? Pain. 2010;150:161-6. 
665 14. Jordan JL, Holden MA, Mason EE, et al. Interventions to improve adherence to exercise for 
666 chronic musculoskeletal pain in adults. Cochrane Database Syst Rev. 2010;2010:CD005956. 
667 15. Michie S, Abraham C, Whittington, et al. Effective Techniques in Healthy Eating and Physical 
668 Activity Interventions: A meta-Regression. Health Pshycol. 2009;28:690-701.
669 16. Dennison L, Morrison L, Conway G, et al. Opportunities and Challenges for Smartphone 
670 Applications in Supporting Health Behavior Change: Qualitative Study. J Med Internet Res. 
671 2013;15:e86. 
672 17. Cadmus-Bertram LA, Marcus BH, Patterson RE, et al. Randomized Trial of a Fitbit-Based Physical 
673 Activity Intervention for Women. Am J Prev Med. 2015;49:414-18. 
674 18. Michie S, Richardson M, Johnston M, et al. The behavior change technique taxonomy (v1) of 93 
675 hierarchically clustered techniques: building an international consensus for the reporting of 
676 behavior change interventions. Ann Behav Med. 2013;46:81-95. 
677 19. Nicholas M, Ushida T, Wallace M, et al. Task Force on Multimodal Pain Treatment Defines Terms 
678 for Chronic Pain Care 2017. https://www.iasp-
679 pain.org/PublicationsNews/NewsDetail.aspx?ItemNumber=6981. Access date 2021-06-28. 

Page 24 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055071 on 15 A

pril 2022. D
ow

nloaded from
 

https://www.iasp-pain.org/PublicationsNews/NewsDetail.aspx?ItemNumber=6981
https://www.iasp-pain.org/PublicationsNews/NewsDetail.aspx?ItemNumber=6981
http://bmjopen.bmj.com/


For peer review only

25

680 20. SBU. Rehabilitering vid långvarig smärta. En systematisk litteraturöversikt.2010.  
681 https://www.sbu.se/contentassets/f0f1e57fb7b14f1fbdd18382eeda7ab0/rehab_smarta_201
682 0_fulltext.pdf. Access date 2021-06-28.
683 21. Kamper SJ, Apeldoorn AT, Chiarotto A, et al. Multidisciplinary biopsychosocial rehabilitation for 
684 chronic low back pain: Cochrane systematic review and meta-analysis. BMJ.2015;350:h444. 
685 22. SBU. Methods of treating chronic pain. https://www.sbu.se/en/publications/sbu-
686 assesses/methods-of-treating-chronic-pain/. Access date 2021-05-06. 
687 23. Tseli E, Vixner L, Lomartire R, et al. Prognostic factors for improved physical and emotional 
688 functioning one year after interdisciplinary rehabilitation in patients with chronic pain: 
689 Results from a national quality registry in Sweden. J Rehabil Med 2020;52:1-10.
690 24. Rivano Fischer M, Schult M-L, Stålnacke B-M, et al. Variability in patient characteristics and 
691 service provision of interdisciplinary pain rehabilitation: A study using the Swedish national 
692 quality registry for pain rehabilitation. J Rehabil Med. 2020;52:jmr00128. 
693 25. Tseli E, LoMartire R, Vixner L, et al. What Is the Effectiveness of Different Duration 
694 Interdisciplinary Treatment Programs in Patients with Chronic Pain? A Large-Scale 
695 Longitudinal Register Study. J Clin Med. 2020;9:2788.
696 26. Gerdle B, Åkerblom S, Brodda Jansen G, et al. Who benefits from multimodal rehabilitation - an 
697 exploration of pain, psychological distress, and life impacts in over 35,000 chronic pain 
698 patients identified in the Swedish Quality Registry for Pain Rehabilitation. J Pain Res. 
699 2019;12:891-908. 
700 27. Boonstra AM, Hoogers JMB, Stewart RE, et al. Long-term follow-up of patients with chronic 
701 musculoskeletal pain attending interdisciplinary pain rehabilitation: outcomes and predictive 
702 factors. Int J Rehabil Res. 2021;44:110-17. 
703 28. Craig P, Dieppe P, Macintyre S, et al. Developing and evaluating complex interventions: The new 
704 medical research council guidance. Int J Nurs Stud. 2013;50:587-92. 
705 29. Skivington K, Matthews L, Simpson SA, et al. A new framework for developing and evaluating 
706 complex interventions: update of Medical Research Council guidance. BMJ. 2021;374:n2061.
707 30. Bandura A. Social cognitive theory: An agentic perspective. Annu Rev Psychol. 2001;52:1-26. 
708 31. Beauchamp MR, Crawford KL, Jackson B. Social cognitive theory and physical activity: 
709 Mechanisms of behavior change, critique, and legacy. Psychol Sport Exerc. 2019;42:110-17. 
710 32. Bandura A. Health promotion by social cognitive means. Health Educ Behav. 2004;31:143-64. 
711 33. Sjöberg V, Westergren J, Monnier A, et al. Wrist-Worn Activity Trackers in Laboratory and Free-
712 Living Settings for Patients With Chronic Pain: Criterion Validity Study. JMIR Mhealth 
713 Uhealth. 2021;9:e24806. 
714 34. Turk DC, Dworkin RH, Revicki D, et al. Identifying important outcome domains for chronic pain 
715 clinical trials: an IMMPACT survey of people with pain. Pain. 2008;137:276-85. 
716 35. Dworkin RH, Turk DC, Wyrwich KW, et al. Interpreting the clinical importance of treatment 
717 outcomes in chronic pain clinical trials: IMMPACT recommendations. J Pain. 2008;9:105-21. 
718 36. Dworkin RH, Turk DC, Farrar JT, et al. Core outcome measures for chronic pain clinical trials: 
719 IMMPACT recommendations. Pain. 2005;113:9-19. 
720 37. Patel KV, Amtmann D, Jensen MP, et al. Clinical outcome assessment in clinical trials of chronic 
721 pain treatments. Pain Rep. 2021;6:e784. 
722 38. Dworkin RH, Kerns RD, McDermott MP, et al. The ACTTION Guide to Clinical Trials of Pain 
723 Treatments, part II: mitigating bias, maximizing value. Pain Rep. 2021;6:e886.
724 39. Du S, Liu W, Cai S, et al. The efficacy of e-health in the self-management of chronic low back pain: 
725 A meta analysis. Int J Nurs Stud. 2020;106:103507. 
726 40. Eldridge SM, Chan CL, Campbell MJ, et al. CONSORT 2010 statement: extension to randomised 
727 pilot and feasibility trials. BMJ. 2016;355:i5239.  
728 41. Eldridge SM, Lancaster GA, Campbell MJ, et al. Defining Feasibility and Pilot Studies in 
729 Preparation for Randomised Controlled Trials: Development of a Conceptual Framework. 
730 PloS One 2016;11:e0150205. 

Page 25 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055071 on 15 A

pril 2022. D
ow

nloaded from
 

https://www.sbu.se/contentassets/f0f1e57fb7b14f1fbdd18382eeda7ab0/rehab_smarta_2010_fulltext.pdf
https://www.sbu.se/contentassets/f0f1e57fb7b14f1fbdd18382eeda7ab0/rehab_smarta_2010_fulltext.pdf
https://www.sbu.se/en/publications/sbu-assesses/methods-of-treating-chronic-pain/
https://www.sbu.se/en/publications/sbu-assesses/methods-of-treating-chronic-pain/
http://bmjopen.bmj.com/


For peer review only

26

731 42. Teare MD, Dimairo M, Shephard N, et al. Sample size requirements to estimate key design 
732 parameters from external pilot randomised controlled trials: a simulation study. Trials. 
733 2014;15:264.
734 43. In J. Introduction of a pilot study. Korean J Anesthesiol. 2017;70:601-05. 
735 44. National Institute for Health Reseach Glossary. 
736 https://www.nihr.ac.uk/glossary?letter=F&postcategory=-
737 1%20[Available%20from:%20https://www.nihr.ac.uk/glossary?letter=F&postcategory=-
738 1%20accessed%2005-31%202021. Access date 2021-04-08. 
739 45. Bowen DJ, Kreuter M, Spring B, et al. How we design feasibility studies. Am J Prev Med. 
740 2009;36:452-57. 
741 46. Chan AW, Tetzlaff JM, Altman DG, et al. SPIRIT 2013 statement: defining standard protocol items 
742 for clinical trials. Ann Intern Med. 2013;158:200-7. 
743 47. Indikationer för multimodal rehabilitering vid långvarig smärta. Samarbetsprojektet Nationella 
744 medicinska indikationer. 
745 file:///C:/Users/vsj/Downloads/Indikation_for_multimodal_rehabilitering-1%20(1).pdf 
746 Access date 2021-01-26
747 48. Chien CW, Bagraith KS, Khan A, et al. Comparative responsiveness of verbal and numerical rating 
748 scales to measure pain intensity in patients with chronic pain. J Pain. 2013;14:1653-62. 
749 49. Bergstrom G, Jensen IB, Bodin L, et al. Reliability and factor structure of the Multidimensional 
750 Pain Inventory Swedish Language Version (MPI-S). Pain. 1998;75:101-10. 
751 50. WHO Guidelines on physical activity and sedentary behaviour. 
752 https://www.who.int/publications/i/item/9789240015128. Access date 2021-06-28. 
753 51. van Sluijs EM, van Poppel MN, Twisk JW, et al. Physical activity measurements affected 
754 participants' behavior in a randomized controlled trial. J Clin Epidemiol 2006;59:404-11. 
755 52. LoMartire R, Äng BO, Gerdle B, et al. Psychometric properties of Short Form-36 Health Survey, 
756 EuroQol 5-dimensions, and Hospital Anxiety and Depression Scale in patients with chronic 
757 pain. Pain. 2020;161:83-95. 
758 53. How does my Fitbit device calculate my daily activity?  
759 https://help.fitbit.com/articles/en_US/Help_article/1141.htm Access date 2021 06-07. 
760 54. Folkhälsomyndigheten. Riktlinjer för fysisk aktivitet och stillasittande. Kunskapsstöd för 
761 främjande av fysisk aktivitet och minskat stillasittande. 2021:1-43. 
762 https://www.folkhalsomyndigheten.se/livsvillkor-levnadsvanor/fysisk-aktivitet-och-
763 matvanor/fysisk-aktivitet--rekommendationer/. Access date 2021-06-28.
764 55. Nyberg V, Sanne H, Sjölund BH. Swedish quality registry for pain rehabilitation: purpose, design, 
765 implementation and characteristics of referred patients. J Rehabil Med. 2011;43:50-7. 
766 56. EuroQol Group. EuroQol - a new facility for the measurement of health-related quality of life. 
767 Health Policy. 1990;16:199-208. 
768 57. Agerberg M. Ställ rätt fråga om fysisk aktivitet. Läkartidningen. 2014;48:C9AY.
769 58. Amireault S, Godin G. The Godin-Shepard leisure-time physical activity questionnaire: validity 
770 evidence supporting its use for classifying healthy adults into active and insufficently active 
771 categories. Percept Mot Skills. 2015;120:604-22.
772 59. Bjelland I, Dahl AA, Haug TT, et al. The validity of the Hospital Anxiety and Depression Scale. An 
773 updated literature review. J Psychosom Res. 2002;52:69-77. 
774 60. Sullivan M. The Pain catastrophizing scale: development and validation. Psychol Assess. 
775 1995;7:524-32.
776 61. Vowles KE, McCracken LM, McLeod C, et al. The Chronic Pain Acceptance Questionnaire: 
777 Confirmatory factor analysis and identification of patient subgroups. PAIN. 2008;140:284-91. 
778 62. Stålnacke B-M. Life satisfaction in patients with chronic pain–relation to pain intensity, disability, 
779 and psychological factors. Neuropsychiatr Dis Treat. 2011;7:683-9.
780 63. de Zwart BC, Frings-Dresen MH, van Duivenbooden JC. Test-retest reliability of the Work Ability 
781 Index questionnaire. Occup Med. 2002;52:177-81. 

Page 26 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055071 on 15 A

pril 2022. D
ow

nloaded from
 

https://www.nihr.ac.uk/glossary?letter=F&postcategory=-1%20%5bAvailable%20from:%20https://www.nihr.ac.uk/glossary?letter=F&postcategory=-1%20accessed%2005-31%202021
https://www.nihr.ac.uk/glossary?letter=F&postcategory=-1%20%5bAvailable%20from:%20https://www.nihr.ac.uk/glossary?letter=F&postcategory=-1%20accessed%2005-31%202021
https://www.nihr.ac.uk/glossary?letter=F&postcategory=-1%20%5bAvailable%20from:%20https://www.nihr.ac.uk/glossary?letter=F&postcategory=-1%20accessed%2005-31%202021
file:///C:/Users/vsj/Downloads/Indikation_for_multimodal_rehabilitering-1%20(1).pdf
https://www.who.int/publications/i/item/9789240015128
https://help.fitbit.com/articles/en_US/Help_article/1141.htm
https://www.folkhalsomyndigheten.se/livsvillkor-levnadsvanor/fysisk-aktivitet-och-matvanor/fysisk-aktivitet--rekommendationer/
https://www.folkhalsomyndigheten.se/livsvillkor-levnadsvanor/fysisk-aktivitet-och-matvanor/fysisk-aktivitet--rekommendationer/
http://bmjopen.bmj.com/


For peer review only

27

782 64. Feise RJ, Michael Menke J. Functional rating index: a new valid and reliable instrument to 
783 measure the magnitude of clinical change in spinal conditions. Spine. 2001;26:78-86.
784 65. Jansson M, Linton SJ. Cognitive-behavioral group therapy as an early intervention for insomnia: a 
785 randomized controlled trial. J Occup Rehabil. 2005;15:177-90. 
786 66. Birkett MA, Day SJ. Internal pilot studies for estimating sample size. Stat Med. 1994;13:2455-63. 
787 67. Friede T, Kieser M. Sample size recalculation in internal pilot study designs: a review. Biom J. 
788 2006;48:537-55. 
789 68. Kim J, Shin W. How to do random allocation (randomization). Clin Orthop Surg. 2014;6:103-09. 
790 69. Lim C-Y, In J. Randomization in clinical studies. Korean J Anesthesiol. 2019;72:221-32.
791 70. Dworkin RH, Evans SR, Mbowe O, et al. Essential statistical principles of clinical trials of pain 
792 treatments. Pain Rep. 2021;6:e863. 
793 71. Gewandter JS, Eisenach JC, Gross RA, et al. Checklist for the preparation and review of pain 
794 clinical trial publications: a pain-specific supplement to CONSORT. Pain Reports. 2019;4:e621.
795 72. Edmond SN, Turk DC, Williams DA, et al. Considerations of trial design and conduct in behavioral 
796 interventions for the management of chronic pain in adults. Pain reports. 2018;4:e655-e55. 
797 73. Sassi F. Calculating QALYs, comparing QALY and DALY calculations. Health Policy Plan. 
798 2006;21:402-8. 
799 74. Nero H, Ranstam J, Kiadaliri AA, et al. Evaluation of a digital platform for osteoarthritis treatment: 
800 study protocol for a randomised clinical study. BMJ Open. 2018;8:e022925. 
801 75. Pearson SD. The ICER Value Framework: Integrating Cost Effectiveness and Affordability in the 
802 Assessment of Health Care Value. Value in Health. 2018;21:258-65.
803 76. Turk DC, Dworkin RH, Allen RR, et al. Core outcome domains for chronic pain clinical trials: 
804 IMMPACT recommendations. Pain. 2003;106:337-45. 
805 77. Redenius N, Kim Y, Byun W. Concurrent validity of the Fitbit for assessing sedentary behavior and 
806 moderate-to-vigorous physical activity. BMC Med Res Methodol. 2019;19:s12874.
807 78. Palermo TM, Slack K, Loren D, et al. Measuring and reporting adverse events in clinical trials of 
808 psychological treatments for chronic pain. Pain. 2020;161:713-17. 
809 79. WMA Declaration of Helsinki - Ethical Principles for Medical Research Involving Human Subjects 
810 https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-
811 medical-research-involving-human-subjects/. Access date 2018-05-22. 

812

813

814 Licence Statement 

815 I, the Submitting Author has the right to grant and does grant on behalf of all authors of the 

816 Work (as defined in the below author licence), an exclusive licence and/or a non-exclusive 

817 licence for contributions from authors who are: i) UK Crown employees; ii) where BMJ has 

818 agreed a CC-BY licence shall apply, and/or iii) in accordance with the terms applicable for 

819 US Federal Government officers or employees acting as part of their official duties; on a 

820 worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) 

821 its licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the 

822 Journal, to publish the Work in BMJ Open and any other BMJ products and to exploit all 

823 rights, as set out in our licence.

824

Page 27 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055071 on 15 A

pril 2022. D
ow

nloaded from
 

https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://bmjopen.bmj.com/


For peer review only

28

825 The Submitting Author accepts and understands that any supply made under these terms is 

826 made by BMJ to the Submitting Author unless you are acting as an employee on behalf of 

827 your employer or a postgraduate student of an affiliated institution which is paying any 

828 applicable article publishing charge (“APC”) for Open Access articles. Where the Submitting 

829 Author wishes to make the Work available on an Open Access basis (and intends to pay the 

830 relevant APC), the terms of reuse of such Open Access shall be governed by a Creative 

831 Commons licence – details of these licences and which Creative Commons licence will apply 

832 to this Work are set out in our licence referred to above.

833

834

835

Page 28 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-055071 on 15 A

pril 2022. D
ow

nloaded from
 

http://creativecommons.org/
http://bmjopen.bmj.com/


For peer review only

 

Figure 1. CONSORT 2010 Flow diagram chart of study design and enrollment. 
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Figure 2. Schematic illustration of the eVIS-intervention´s three elements: i) the data collection element of 
physical activity level (steps/day), patient-report of pain interference 

on daily activities, pain intensity and pharmacological consumption, ii) the visualisation element of collected 
data in different graphs and compilations of data, and iii) the communication element. 
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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related 
documents* 

Section/
item

Ite
m
No

Description Page 
number in 
Main 
document 
(clean copy) 

Administrative information

Title 1 Descriptive title identifying the study design, population, 
interventions, and, if applicable, trial acronym

1

2a Trial identifier and registry name. If not yet registered, name of 
intended registry

2, 21Trial 
registration

2b All items from the World Health Organization Trial Registration 
Data Set

NA

Protocol 
version

3 Date and version identifier 2

Funding 4 Sources and types of financial, material, and other support 22

5a Names, affiliations, and roles of protocol contributors 1, 22Roles and 
responsibilities

5b Name and contact information for the trial sponsor 22 (not 
contact info)

5c Role of study sponsor and funders, if any, in study design; 
collection, management, analysis, and interpretation of data; 
writing of the report; and the decision to submit the report for 
publication, including whether they will have ultimate authority 
over any of these activities

22

5d Composition, roles, and responsibilities of the coordinating 
centre, steering committee, endpoint adjudication committee, 
data management team, and other individuals or groups 
overseeing the trial, if applicable (see Item 21a for data 
monitoring committee)

19

Introduction
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Background 
and rationale

6a Description of research question and justification for 
undertaking the trial, including summary of relevant studies 
(published and unpublished) examining benefits and harms for 
each intervention

4-6

6b Explanation for choice of comparators 16-17

Objectives 7 Specific objectives or hypotheses 5-6, 16-17

Trial design 8 Description of trial design including type of trial (eg, parallel 
group, crossover, factorial, single group), allocation ratio, and 
framework (eg, superiority, equivalence, noninferiority, 
exploratory)

6

Methods: Participants, interventions, and outcomes

Study setting 9 Description of study settings (eg, community clinic, academic 
hospital) and list of countries where data will be collected. 
Reference to where list of study sites can be obtained

6

Eligibility 
criteria

10 Inclusion and exclusion criteria for participants. If applicable, 
eligibility criteria for study centres and individuals who will 
perform the interventions (eg, surgeons, psychotherapists)

6-7

11
a

Interventions for each group with sufficient detail to allow 
replication, including how and when they will be administered

7-9

11
b

Criteria for discontinuing or modifying allocated interventions for 
a given trial participant (eg, drug dose change in response to 
harms, participant request, or improving/worsening disease)

18-19

11
c

Strategies to improve adherence to intervention protocols, and 
any procedures for monitoring adherence (eg, drug tablet 
return, laboratory tests)

18-19

Interventions

11
d

Relevant concomitant care and interventions that are permitted 
or prohibited during the trial

7-8

Outcomes 12 Primary, secondary, and other outcomes, including the specific 
measurement variable (eg, systolic blood pressure), analysis 
metric (eg, change from baseline, final value, time to event), 
method of aggregation (eg, median, proportion), and time point 
for each outcome. Explanation of the clinical relevance of 
chosen efficacy and harm outcomes is strongly recommended

9-16

Table 1

Table 2
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Participant 
timeline

13 Time schedule of enrolment, interventions (including any run-
ins and washouts), assessments, and visits for participants. A 
schematic diagram is highly recommended (see Figure)

Table 1

Figure 1

Sample size 14 Estimated number of participants needed to achieve study 
objectives and how it was determined, including clinical and 
statistical assumptions supporting any sample size calculations

16-17

Recruitment 15 Strategies for achieving adequate participant enrolment to 
reach target sample size

7, 18-19

Methods: Assignment of interventions (for controlled trials)

Allocation: 15

Sequence 
generation

16
a

Method of generating the allocation sequence (eg, computer-
generated random numbers), and list of any factors for 
stratification. To reduce predictability of a random sequence, 
details of any planned restriction (eg, blocking) should be 
provided in a separate document that is unavailable to those 
who enrol participants or assign interventions

17-18

Allocation 
concealment 
mechanism

16
b

Mechanism of implementing the allocation sequence (eg, 
central telephone; sequentially numbered, opaque, sealed 
envelopes), describing any steps to conceal the sequence until 
interventions are assigned

17

Implementatio
n

16
c

Who will generate the allocation sequence, who will enrol 
participants, and who will assign participants to interventions

17

Blinding 
(masking)

17
a

Who will be blinded after assignment to interventions (eg, trial 
participants, care providers, outcome assessors, data analysts), 
and how

17

17
b

If blinded, circumstances under which unblinding is permissible, 
and procedure for revealing a participant’s allocated 
intervention during the trial

NA

Methods: Data collection, management, and analysis
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Data collection 
methods

18
a

Plans for assessment and collection of outcome, baseline, and 
other trial data, including any related processes to promote data 
quality (eg, duplicate measurements, training of assessors) and 
a description of study instruments (eg, questionnaires, 
laboratory tests) along with their reliability and validity, if known. 
Reference to where data collection forms can be found, if not in 
the protocol

Table 1

9-16

18
b

Plans to promote participant retention and complete follow-up, 
including list of any outcome data to be collected for 
participants who discontinue or deviate from intervention 
protocols

18-19

Data 
management

19 Plans for data entry, coding, security, and storage, including 
any related processes to promote data quality (eg, double data 
entry; range checks for data values). Reference to where 
details of data management procedures can be found, if not in 
the protocol

20

Statistical 
methods

20
a

Statistical methods for analysing primary and secondary 
outcomes. Reference to where other details of the statistical 
analysis plan can be found, if not in the protocol

19

20
b

Methods for any additional analyses (eg, subgroup and 
adjusted analyses)

19

20
c

Definition of analysis population relating to protocol non-
adherence (eg, as randomised analysis), and any statistical 
methods to handle missing data (eg, multiple imputation)

19

Methods: Monitoring

Data 
monitoring

21
a

Composition of data monitoring committee (DMC); summary of 
its role and reporting structure; statement of whether it is 
independent from the sponsor and competing interests; and 
reference to where further details about its charter can be 
found, if not in the protocol. Alternatively, an explanation of why 
a DMC is not needed

20

21
b

Description of any interim analyses and stopping guidelines, 
including who will have access to these interim results and 
make the final decision to terminate the trial

19

Harms 22 Plans for collecting, assessing, reporting, and managing 
solicited and spontaneously reported adverse events and other 
unintended effects of trial interventions or trial conduct

21
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Auditing 23 Frequency and procedures for auditing trial conduct, if any, and 
whether the process will be independent from investigators and 
the sponsor

20

Ethics and dissemination

Research 
ethics 
approval

24 Plans for seeking research ethics committee/institutional review 
board (REC/IRB) approval

18-19

Protocol 
amendments

25 Plans for communicating important protocol modifications (eg, 
changes to eligibility criteria, outcomes, analyses) to relevant 
parties (eg, investigators, REC/IRBs, trial participants, trial 
registries, journals, regulators)

21-22

Consent or 
assent

26
a

Who will obtain informed consent or assent from potential trial 
participants or authorised surrogates, and how (see Item 32)

7 

26
b

Additional consent provisions for collection and use of 
participant data and biological specimens in ancillary studies, if 
applicable

NA 

Confidentiality 27 How personal information about potential and enrolled 
participants will be collected, shared, and maintained in order to 
protect confidentiality before, during, and after the trial

18-19

Declaration of 
interests

28 Financial and other competing interests for principal 
investigators for the overall trial and each study site

20

Access to data 29 Statement of who will have access to the final trial dataset, and 
disclosure of contractual agreements that limit such access for 
investigators

20

Ancillary and 
post-trial care

30 Provisions, if any, for ancillary and post-trial care, and for 
compensation to those who suffer harm from trial participation

No

Dissemination 
policy

31
a

Plans for investigators and sponsor to communicate trial results 
to participants, healthcare professionals, the public, and other 
relevant groups (eg, via publication, reporting in results 
databases, or other data sharing arrangements), including any 
publication restrictions

21-22

31
b

Authorship eligibility guidelines and any intended use of 
professional writers

22

31
c

Plans, if any, for granting public access to the full protocol, 
participant-level dataset, and statistical code

23
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Appendices

Informed 
consent 
materials

32 Model consent form and other related documentation given to 
participants and authorised surrogates

See 
supplementary 
files [In 
Swedish]

Biological 
specimens

33 Plans for collection, laboratory evaluation, and storage of 
biological specimens for genetic or molecular analysis in the 
current trial and for future use in ancillary studies, if applicable

NA
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