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Abstract 

Background Around one‑third of workdays lost in Norway are due to musculoskeletal conditions, with persistent 
(chronic) pain being the most frequent cause of sick leave and work disability. Increasing work participation for 
people with persistent pain improves their health, quality of life, and well‑being and reduces poverty; however, it is 
not clear how to best help unemployed people who have persistent pain to return to work. The aim of this study is 
to examine if a matched work placement intervention featuring case manager support and work‑focused healthcare 
improves return to work rates and quality of life for unemployed people in Norway with persistent pain who want to 
work.

Methods We will use a cohort randomised controlled approach to test the effectiveness and cost‑effectiveness of 
a matched work placement intervention featuring case manager support and work‑focused healthcare compared 
to those receiving usual care in the cohort alone. We will recruit people aged 18–64, who have been out of work for 
at least 1 month, had pain for more than 3 months, and want to work. Initially, all (n = 228) will be recruited to an 
observational cohort study on the impact of being unemployed with persistent pain. We will then randomly select 
one in three to be offered the intervention. The primary outcome of sustained return to work will be measured using 
registry and self‑reported data, while secondary outcomes include self‑reported levels of health‑related quality of life 
and physical and mental health. Outcomes will be measured at baseline and 3, 6, and 12 months post‑randomisation. 
We will run a process evaluation parallel to the intervention exploring implementation, continuity of the interven‑
tion, reasons for participating, declining participation, and mechanisms behind cases of sustained return to work. An 
economic evaluation of the trial process will also be conducted.
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Discussion The ReISE intervention is designed to increase work participation for people with persistent pain. The 
intervention has the potential to improve work ability by collaboratively navigating obstacles to working. If successful, 
the intervention may be a viable option for helping people in this population.

Trial registration ISRCTN Registry 85,437,524 Registered on 30 March 2022.

Keywords Persistent pain, Quality of life, Supported employment, Vocational rehabilitation, Unemployment, Work 
disability, Return to work, Labour market participation, Cohort randomised approach, Case management
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Introduction
Background and rationale {6a}
Persistent (chronic) pain is the most frequent cause 
of sick leave and work disability in Norway; account-
ing for 11% and 9% of employed workers, respectively 
[1]. Most chronic pain is of musculoskeletal origin [2]. 
In 2019, around one-third of work days lost in Norway 
were due to musculoskeletal conditions [3]. Increas-
ing work participation in sick and disabled populations 
improves health outcomes, reverses adverse effects of 
worklessness, reduces poverty, and improves quality of 
life and well-being [4]. In 2016, the costs of musculo-
skeletal conditions to the Norwegian health service were 
NOK 18 billion, and the total socio-economic costs were 
estimated to be NOK 255 billion [5]. Disability benefits 
increased between 2011 and 2020, and the percentage 
of people outside the labour market increased between 
2018 and 2020 (in both cases by around 1.5%) [6, 7]. The 
average age of people reporting persistent pain in Nor-
way is 48 (SD = 16) [8]. However, these people may have 
many remaining working years to contribute [9].

It is not clear how to best help unemployed people 
with persistent pain return to work (RTW). In Norway, 
usual care for people with persistent pain is interdiscipli-
nary, featuring pain management services supported by 
physicians, psychologists, physiotherapists, and nurses 
[10]. Employment services in Norway take an individual-
ised approach, often including assessments of work abil-
ity, training, and vocational rehabilitation programmes 
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involving traineeships in sheltered businesses [11]. How-
ever, these services are not specifically tailored for people 
with pain. Effective vocational rehabilitation requires a 
combination of work-focused healthcare and support-
ive workplaces; unfortunately, the two are generally not 
coordinated [12]. Without intervention, return to work 
is unlikely after 2  years of unemployment [13]. Return 
to work rates for traditional vocational rehabilitation in 
the unemployed (rather than sick-listed) pain population 
are unclear. In 2020, we described the results of a feasi-
bility study, done in the English Midlands, of an adapted 
supported work placement intervention, which featured 
work placement provision with case management sup-
port [13]. In this study, case managers were trained to 
act as a bridge between systems and institutions (e.g. 
between health care providers and the workplace), 
engage people about obstacles to work, and collabora-
tively agree on a return-to-work plan. We also provided 
supportive work placements. The developed interven-
tion was acceptable and valued by the people involved, 
with around 20% of the sample obtaining paid employ-
ment within the short 6-month follow-up. The study sug-
gested that self-perception of satisfactory functioning in 
role as well as management of identified obstacles may be 
key to increasing confidence for this group. As the study 
focused on feasibility, the effectiveness and cost-effective-
ness of the intervention are still unknown.

Objectives {7}
The primary objective of this study is to establish whether 
a supported work placement intervention with biopsy-
chosocial case management is more effective and cost-
effective than usual care for improving sustained return 
to work in unemployed people with persistent pain who 
want to work.

The secondary objectives include the following:

• To investigate the impact of being unemployed 
with persistent pain on health-related quality of life, 
including physical function, anxiety, depression, 
fatigue, sleep disturbance, social function and activi-
ties, pain interference, bothersomeness, pain inten-
sity, mental well-being, and confidence in return to 
work and use of social care resources

• To define usual care and explore what type of existing 
services this population typically receive

• To investigate the influence of demographics on 
enrolling on the cohort study

• To explore the mechanisms of action in people who 
achieve sustained return to work and identify possi-
ble predictive factors of sustained return to work

• To describe the delivered processes in terms of fidel-
ity, context, reach, dose, and adherence and the 
implementation of the intervention.

Trial design {8}
We will use a single-site cohort randomised approach. 
The trial will be conducted within a superiority frame-
work. Initially, all eligible and consenting participants 
will be recruited for an observational cohort study. 
After baseline measurement, we will randomly select 
one in three, to whom we will offer the intervention 
and request consent for intervention participation. Fig-
ure  1 illustrates the plan for the delivery of the inter-
vention using a cascade diagram [14]. Assessments will 
be made at baseline and at 3-, 6-, and 12-month follow-
up, and the primary outcome of return to work will be 
obtained from questionnaire and registry data at these 
time points. We will also use registry data at all follow-
up time points to estimate hospital and community 
health and social care use for our economic analysis 
from a personal social services perspective. A pre-pilot 
informs logistical processes and pre-pilot participants 
may be included in the main trial if there are no sub-
stantial protocol amendments during the pre-pilot, or 
as a result of piloting (i.e. no alteration in the cohort 
and intervention delivery). Parallel to the intervention, 
we will run a process evaluation exploring implemen-
tation, continuity of the provided package, reasons for 
participating and declining participation, and mecha-
nisms behind cases of sustained return to work. The 
study will be reported following the CONSORT guide-
line (Consolidated Standards of Reporting Trials; 
http:// www. conso rt- state ment. org/) extension for the 
reporting of randomised controlled trials conducted 
using cohorts and routinely collected data (Fig. 2) [15]. 
The study protocol has been written using the struc-
tured protocol template for Standard Protocol Items: 
Recommendations for Interventional Trials (SPIRIT) 
Checklist for intervention trials [16].

Methods: participants, intervention, and outcomes
Study setting {9}
Following the exploration of remote case management 
support and work familiarisation by video-link in the 
pre-pilot, we aim to recruit nationally for the main trial. 
However, we anticipate most recruitment will be in the 
Oslo area. Placements will be sought in diverse areas 
including administration, warehouse, transport, media 
and marketing, IT, sales and service, finance, accounting, 
and payroll, in line with participant preference and skill.

http://www.consort-statement.org/
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Eligibility criteria {10}
We will include people aged 18–64 who have been unem-
ployed for at least 1 month, have had pain for more than 
3 months, and who want to work. We will exclude those 
aged 65 or over as their future time in work is likely to 
be limited. We will exclude people who do not have suf-
ficient Norwegian or English language skills to give con-
sent. This criterion is in line with the fluency required to 
enter the open labour market in Norway.

Who will take informed consent? {26a}
We will use online and offline recruitment channels (see 
SPIRIT item 15 for further details). Participants will be 
given a participant information leaflet describing essen-
tial information about the study. Potential participants 
will reply to an ‘expression of interest’ form, including 
self-reporting of eligibility. Additionally, contact infor-
mation for the research team will be provided within 
the participant information leaflet and expression of 
interest, encouraging to make contact if they have ques-
tions. Based on preferences, the consent form will be 
delivered by post or through Nettskjema (UiO, Oslo) for 
those engaging online. Before providing consent, poten-
tial participants must confirm that they have read and 
understood the participant information leaflet. After 
receiving the consent form, a trial working group mem-
ber will phone participants to confirm eligibility before 
inviting the participant to complete a baseline question-
naire. After completing the baseline questionnaire, one-
in-three people will be randomly selected to be offered 
the intervention. The initial cohort study consent form 

will request consent to be approached for the interven-
tion. A member from the trial working group will con-
tact those selected by phone, providing information and 
to ask if they have any questions and if they might like 
to participate. An email or post package, based on their 
previous preferences, will be sent to those interested after 
the call, and contain a participant information leaflet 
describing the intervention and a consent form. If there is 
no response to the phone call, the email or post package 
will note that a member from the trial working group will 
contact by phone to ask if the participant has any ques-
tions or requires further information. The participant 
information materials and informed consent form are 
available from the corresponding author on request.

Additional consent provisions for collection and use 
of participant data and biological specimens {26b}
The study does not collect biological data or specimens.

Interventions
Explanation for the choice of comparators {6b}
In line with the pragmatic trial design, the study protocol 
will not restrict access to usual care [17]. Usual care for 
people with persistent pain is interdisciplinary in Nor-
way, featuring pain management services supported by 
physicians, psychologists, physiotherapists, and nurses 
[10]. In general, employment services take an individu-
alised approach, including work ability assessments, 
training, and vocational rehabilitation programmes 
involving traineeships in sheltered businesses [11]. A sec-
ondary objective of the trial is to explore what existing 

Fig. 1 Cascade diagram showing the intervention delivery
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Fig. 2 CONSORT guideline extension for reporting randomised controlled trials conducted using cohorts and routinely collected data
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employment services this specific population typically 
receives as usual care.

Intervention description {11a}
First, we will train two to four people with prior experi-
ence of working with pain patients (e.g. nursing, man-
ual/occupational therapy, or psychology) to function as 
case managers for participants and identify obstacles to 
return to work using the ‘Psychosocial Flags Framework’ 
and a set of stem questions [13, 18]. Using a biopsycho-
social approach, the case managers will identify and cre-
ate a plan to tackle obstacles across personal, workplace, 
and social domains, documenting these in a return-to-
work plan. Case managers will receive training on how 
to do this using a toolkit used as the evidence base for 
case management and for conducting work familiarisa-
tion sessions. Case managers will also receive training on 
pain management strategies and the Norwegian benefits 
system, as they will be unaffiliated with the Norwegian 
Labour and Welfare Administration (NAV), which our 
user input suggests may be important.

The trained case manager will contact participants by 
phone to make an initial assessment, explore work aspi-
rations and skills, and help the participant to identify 
work obstacles. A face-to-face or video will be offered 
if the case manager considers one needed. Through col-
laboration with Manpower, a large recruitment company 
in Norway, the case manager will match the participant 
with a placement, based on skills, aspirations, and suit-
ability. From their network of associates, Manpower will 
provide 6-week part-time work placements of up to 16 h 
per week (as participants receiving work assessment 
allowance (Arbeidsavklaringspenger) may have limits 
on how much they are allowed to work). Once a place-
ment is arranged, the case manager, the participant, and 
the placement manager will meet to agree on a return-
to-work plan and discuss whether any work accommo-
dations are needed to overcome identified obstacles to 
returning to work [19, 20]. While Manpower aims to pro-
vide all of our placements, we may approach additional 
placement providers if needed.

Our support model features a work-familiarisation ses-
sion to help embed the person into their role and dis-
cuss work-focused pain management. The session will 
be run in small groups over 2 days by one or two facili-
tators in required geographic locations and by video link 
when outside of Oslo. The case manager will then pro-
vide regular telephone or video support to the participant 
and placement manager, which is known to be effective 
[21]. If needed, the case manager may suggest referrals 
to existing health services, such as cognitive behavioural 
therapy and physiotherapy [12]. The case manager will 
also aid clinicians in providing work-focused healthcare 

by providing existing evidence-based resources. Simi-
lar materials are given to all participants and placement 
providers and include culturally translated versions of 
(1) advising patients about work, (2) health and work, 
and (3) work and health originally commissioned to sup-
port the UK government work ability initiatives [22–24]. 
These will be available in Norwegian and English, fol-
lowing the success of offering these languages in a trial 
of motivational interviewing that is being conducted for 
people sick-listed with pain in Norway [25]. A paper on 
the cultural adaptation of these materials will be reported 
elsewhere.

Criteria for discontinuing or modifying allocated 
interventions {11b}
Participants will be allowed to withdraw their consent to 
participate in the cohort or the intervention at any time 
without personal disadvantages or having to give a rea-
son. If a participant withdraws from the cohort or inter-
vention, no additional data will be collected, but any data 
collected up to that point will be included in the analy-
sis as permitted by General Data Protection Regulation 
(GDPR) when using public task as the legal basis (GDPR 
Art. 6(1)e, 9(2)j) [26]. Information about voluntary par-
ticipation and the possibility to withdraw at any time 
will be emphasised in the participant information leaflet, 
while information on data processing will be provided in 
the privacy notice. There will be no special criteria for 
discontinuing or modifying allocated interventions; other 
than required adjustments in case of COVID-19 restric-
tions; placement provision will adhere to any adaptive 
working arrangements as may be required, while contact 
between participant; and case manager and/or within 
work familiarisation sessions will in this case be com-
pleted by phone and video.

Strategies to improve adherence to interventions {11c}
Participant adherence To increase adherence to data 
collection and decrease the risk of dropout, participants 
will be given reminders, and their response rates will be 
monitored by the trial manager. The trial manager will 
be responsible for reminding participants of data collec-
tion appointments and being available to answer ques-
tions and concerns. Participants in the intervention 
group will be matched with a case manager who pro-
vides support throughout the 6-week placement and will 
answer any questions the participant may have about the 
intervention.

Implementation and staff adherence Case managers 
will use a standardised form developed for reporting 
contact with participants, and templates for their ini-
tial assessment and return to work plan ensuring that 
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case managers adhere to the same procedures. The case 
manager and facilitator training component, resource 
package, and standardised templates are informed from 
experience from the UK feasibility study and modified 
for Norwegian consumption [13]. The training will be 
recorded so each staff member can revisit the training 
component as needed. Additionally, members of the trial 
working group will participate in the training, thus being 
able to provide a stand-in service if necessary. Other 
strategies to improve adherence include trial manager 
liaison with case managers, staffing provider, and place-
ment manager.

Adherence monitoring
Monthly meetings with the Trial Management Group will 
include a review of monitoring and oversight, deviations, 
violations, breaches, and risk assessment. Spirit items 5d 
and 21a describe the composition and role of the Trial 
Steering Committee (TSC) and Data Monitoring Com-
mittee (DMC), which both are important for adherence 
monitoring. The process evaluation will include monitor-
ing of the numbers and reasons for participant drop-out 
and procedures used to facilitate continued participation, 
fidelity to the conceptual model and the extent to which 
the familiarisation sessions and intervention were imple-
mented as designed; reasons for health referrals, and 
intervention acceptability and adherence [27].

Relevant concomitant care permitted or prohibited 
during the trial {11d}
Participants in both the cohort group and the interven-
tion group will be free to seek other forms of care or use 
any medication during the trial. Within the intervention, 
the case manager will support any participant who needs 
to consult for work-related healthcare, which will be reg-
istered as part of secondary outcomes in the study.

Provisions for post‑trial care {30}
The intervention aims to tackle obstacles to work and 
create an individual plan to return to work. Some partici-
pants may be referred to work-related healthcare by their 
general practitioner during the intervention. In cases of 
prolonged need for healthcare, the individuals will main-
tain a dialogue with their general practitioner, this being 
independent of the intervention.

Outcomes {12}

Primary outcome measure
Sustained return to work
There is no consensus in the literature about what con-
stitutes a sustained return to work. In trials of return-
to-work interventions, outcome measures have been 

expressed with employment success constituting as little 
as one day of paid work [28]. However, we consider the 
focus on sustained return to work more useful and rel-
evant [29]. Thus, in this study, the primary outcome will 
be the proportion of participants achieving a sustained 
return to work, which we define as the first 4 weeks of 50 
to 100% work. We will examine the differences between 
the cohort group and intervention group, with differ-
ences at 12  months being the primary end-point. For a 
sustained return to work, the primary outcome data 
will be collected using Norwegian Labour and Welfare 
Administration registry data, and self-report data at 3, 6, 
and 12 months from baseline measurement in the case of 
missing registry data.

Secondary outcome measures
Secondary outcome measures will be health-related 
quality of life, work ability, pain and pain intensity, and 
satisfaction with care, and we will examine the between-
group differences at 3, 6, and 12  months after baseline 
measurement. These outcomes are selected to reflect 
important domains associated with work, unemploy-
ment, and return to work [30–33]. The EQ-5D-5L will 
be used to measure the potential changes in partici-
pants’ self-reported health-related quality of life within 
five domains: mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression. The WEMWBS 
measures mental well-being [34], while the PROMIS-29 
will be used as the outcome for related domains: anxi-
ety, depression, fatigue, pain (intensity and interference), 
physical function, sleep disturbance, and social participa-
tion [35]. Work-related outcomes include numeric scale 
measures in confidence in return to work and work abil-
ity a return to work self-evaluation and offers of employ-
ment. For those who have returned to work, measures 
include usual work patterns, job satisfaction, and the 
WRQF, an outcome measure linking a person’s health to 
the ability to meet work demands [36].

Cost‑effectiveness
We will use registry data: NPR (Norsk Patientregister), KPR 
(Kommunalt pasient- og brukerregister), and KUHR (Kon-
troll og utbetaling av helserefusjoner), to estimate hospital 
and community health care and social care resource use 
from three months prior to baseline measurement and 3, 
6, and 12 months after baseline measurement. To support 
the economic evaluation, our own questionnaires include 
items of health and social care use in a broader sense than 
collected registry data. All participants in the study will be 
assessed with self-reported measures and registry data com-
prising work-related data and health and social care use.

At baseline, we will collect demographic data and 
details of health care use in the past 3 months as well as 
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health-related outcomes using the following validated 
questionnaires, which will be offered in Norwegian or 
English as preferred: health-related quality of life (EQ-
5D-5L) [37, 38], the Warwick-Edinburgh Mental Well-
being Scale [34, 39], PROMIS-29 [40, 41], and the Work 
Ability Score (as a single item taken from the Work Abil-
ity Index) [42, 43]. The EQ-5D-5L has been translated into 
Norwegian using the EuroQul Group translation meth-
odology and Solberg et al. concluded that the instrument 
is reliable [44, 45]. Garratt et al. compared the EQ-5D-5L 
to the EQ-5D-3L, which has undergone limited evalu-
ation in Norwegian patients with LBP, to examine floor 
and ceiling effects, response consistency, and concurrent 
validity, and found the 5L preferable to the 3L [46]. Gar-
ratt et al. have also reported Norwegian population norms 
for the instrument [47]. Work to determine a Norwegian 
value set is ongoing and anticipated to be available by the 
end of the trial [37]. Smith et al. did a confirmatory fac-
tor analysis and examined criterion validity and meas-
urement invariance of their Norwegian version of the 
WEMWBS, reporting that it appears to measure mental 
well-being well and commending it for use [48]. Garratt 
et al. reported the Norwegian version of the PROMIS-29 
to be a reliable and valid generic self-reported measure of 
health in the Norwegian general population, having done 
confirmatory factor analysis to assess structural validity 
and also examining concurrent validity [49]. The Work 
Ability Score item in Norwegian to our knowledge has 
not undergone any formal validation work, which we will 
acknowledge as a limitation. However, normative data 
from the Norwegian general population for the question 
is available for comparison [50].

We will collect follow-up data at 3, 6, and 12 months 
from baseline measurement, where we additionally 
will ask about return to work, job offers, or usual care 
and services, and then, for those who have returned to 
work: satisfaction with work, the Work Role Function-
ing Questionnaire (WRFQ) [51, 52], and return to work 
self-efficacy [53–55] whether work makes the pain 
worse, healthcare and social care use, medication, and 
the amount of time they have been at work (Table  1). 
The WRQF has been cross-culturally adapted into 
Norwegian using guidelines proposed by Beaton et  al. 
[56, 57]. Johansen et al. examined the internal consist-
ency reporting Cronbach’s alpha coefficients for sub-
scales were well-zoned, ranging between 0.80 and 0.90 
[57]. The return-to-work self-efficacy scale has been 
translated into Norwegian and been assessed using 
principal components analysis, in addition to studies 
of internal consistency and concurrent validity. Cron-
bach’s alpha was high enough to indicate the potential 
for redundant items, although PCA outlined a three-
factor structure matching the original instrument. The 

authors conclude that the instrument has satisfactory 
cross-cultural validity [55].

In general, there is an absence of workexamining reli-
ability and responsiveness of these instruments, which 
we willacknowledge as a limitation.

Participant timeline {13}
A participant timeline was created according to the 
SPIRIT guidance and is presented in Fig. 3 [58]. Follow-
ing admission to the cohort study, baseline measure-
ment will be completed. After baseline measurement, 
one in three will be randomly selected to be invited to 
the intervention (see SPIRIT item 16a). If wishing to join 
the intervention, the participant will be assigned a case 
manager who will conduct the initial assessment. The 
case manager will then match the participant to a suit-
able work placement in collaboration with Manpower. 
The participant, case manager, and placement supervisor 
will agree and sign a return to work plan, and the par-
ticipant will attend a 2-day work familiarisation session 
prior to the 6-week placement. Self-reported follow-up 
questionnaires will be completed by all participants 3, 6, 
and 12 months after baseline.

Sample size {14}
The sample size calculation is based on detecting a dif-
ference of 20% between the intervention group and the 
remaining cohort achieving a sustained return to work (1:3 
allocation ratio). Assuming a cohort return to work rate 
as high as 10%, with a power of 80% and a 5% significance 
level, we will need data on 176 participants (132 control 
and 44 intervention) [13]. Allowing for a 20% loss to fol-
low-up and a crude 14% inflation in the intervention group 
for an estimated design effect due to clustering by the case 
manager (assumptions here are an ICC of 0.01, smallest 
cluster size of 7 and largest of 16, and so a design effect of 
1.14), we will aim to recruit 228 people [59]. If a 1:3 ratio 
allocation provides insufficient throughput for us to regu-
larly form small groups of people for the work preparation 
session due to the proportion of people not accepting the 
intervention being high, we may switch to target over-
all balanced randomisation (1:2). In this case, our overall 
required sample size will be reduced to 190 in total, with 
the above inflations (with the same assumptions the esti-
mated design effect will be 1.11 in this case) [59].

Recruitment {15}
Over an anticipated recruitment period of 1 year, we will 
mount an advertising campaign across social media, pain 
groups, and charities (including pain and rheumatological 
charities: Ryggforeningen, Norsk Revmatikerforbund, Fore-
ningen for Kroniske smerter), public facilities, and Frisklivs-
sentralene (i.e. ‘healthy living’ centres, which provide help 
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with health and work matters). Manpower will aid recruit-
ment using its online channels. We will offer NOK 200 of 
high street vouchers to those joining the cohort, which we 
have previously found to help recruitment [60, 61].

Assignment of interventions: allocation
Sequence generation {16a}
Randomisation will feature minimisation and be auto-
mated using a mix of Stata scripting (StataCorp, College 
Station, TX) and bash programming to keep personal data 
encrypted. The research team developed the minimisa-
tion script which at its core features the Stata program 
rct_minim [62, 63]. The first participant is randomly allo-
cated with equal probability, and then for each subsequent 
participant, there is a two-thirds probability that alloca-
tion will be to the group that best minimises the imbalance 
on the selected factors (i.e. gender on three levels (male, 
female, or prefer not to say) and three levels of age (18 to 
29, 30 to 49, and 50 and over)) [64–66].

Concealment mechanism {16b}
No one in the study team will be able to predict or influ-
ence who will receive an offer to join the intervention or 
know the allocation sequence in advance, as this is run 
iteratively after each baseline completion.

Implementation {16c}
The trial manager will run the script at least twice a week, 
and in cases where cohort participants are allocated to 
the intervention, the trial manager will retrieve contact 
information and give an invitation to participate in the 
intervention (see SPIRIT item 26a).

Assignment of interventions: blinding
Who will be blinded {17a}
Participants receiving the intervention, study staff 
directly involved in the trial, and placement providers 
cannot be blinded due to the nature of the study. It will 
not be possible to blind the trial statistician to allocation 

Table 1 Outcome domains, measurement instruments, and measurement time points

*Last three months for baseline measurement

Domain Measurement instrument or key items within the questionnaire 
package

Abbreviation T0 T1 T2 T3

Demographic N/A X

Pain Troublesome grid X

Pain duration X

Work‑related baseline Educational level X

Unemployed duration X

Looking for work duration X

Reasons for wanting to RTW X

Health‑related quality of life Health‑related quality of life EQ‑5D‑5L X X X X

Warwick‑Edinburgh Mental Well‑being Scale WEMWBS X X X X

Patient Reported Outcome Measurement Information System 29 PROMIS 29 X X X X

Pain intensity X X X X

Details of care received and services used Registry data: Norwegian patient register, Municipal patient and user 
register, and Control and payment of health reimbursements

X X X X

Received any care or help for pain last three months* or since the 
last questionnaire

X* X X X

List of used medications in last three months* or since the last 
questionnaire

X* X X X

Work‑related Dimensions of Work Ability X X X X

Confidence in RTW X X X X

RTW self‑evaluation X X X X

Job offers X X X

Return to work X X X

For those who return to work Satisfaction with work X X X

Pain interference with work X X X

Work pattern X X X

Work‑role functioning WRFQ X X X

Sustained RTW (Primary) Registry data from the Norwegian Labor and Welfare Administration X X X

Adverse events Case Report Forms X X X
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status, due to the nature of sub-sampling 1:3 to be offered 
the intervention. In the case we switch to 1:2 randomi-
sation, and groups are balanced, the statistician will be 
blinded.

Procedure for unblinding if needed {17b}
Not applicable as participants and study staff cannot be 
blinded.

Data collection and management
Plans for assessment and collection of outcomes {18a}
The planned time points and methods for outcome data 
collection are summarised in Table  1, with detailed 
information regarding primary and secondary outcome 
measures provided in SPIRIT item 12. Participants will 
be offered to complete self-reported measures in Eng-
lish or Norwegian (based on the preferred language as 
stated when providing informed consent) and on paper 
(by postage) or in a digital format (by email) using Nett-
skjema. If the measures are completed using Nettskjema, 
we will receive complete data as questionnaire items are 
mandatory. Measures conducted on paper will be entered 
independently by two research team members. For our 
primary outcome of sustained return to work, we plan to 
use registry data from NAV, although we could use our 
own questionnaire data, in the case of missing registry 
data. For details of care received and services used, we 
will use registry data. The process evaluation will utilise 
a mix of data (see SPIRIT items 12 and 19) collected from 
the questionnaires, expression of interest forms (with 

consent), and registry data in addition to field notes, 
qualitative interviews with participants, case managers, 
placement managers, and diary records.

Plans to promote participant retention and complete 
follow‑up {18b}
We have several strategies to promote participant reten-
tion, including strategies noted in SPIRIT item 11c. Case 
managers are important to promote retention as they will 
give support and aid participants in the intervention. We 
will give participants the option to receive their question-
naires either on paper or digitally. High street vouchers 
will be provided for all participants (both those in only 
the cohort and those offered the intervention), and travel 
expenses to work placements will be reimbursed for 
the intervention group [67]. Calls and reminder letters/
emails will be used to encourage data return at all time 
points [68, 69].

Data management {19}
The project will generate a mix of primary electronic and 
paper data, which will be retained for a minimum period 
of 10 years after study completion. Case report forms will 
be developed to collect all required study data. All elec-
tronic data will be collected using Nettskjema, which is a 
data collection system that ties to TSD (Service for Sen-
sitive Data, UiO Oslo) using AES-256 encryption with 
public key technology, on which the Stata instance will 
run our script to manage and randomise. Paper-based 
forms, case report forms and the trial master file will 

Fig. 3 Participant timeline
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be stored (deidentified) at Kristiania University College 
(KUC) in a locked filing cabinet and a restricted access 
room for a minimum period of 10 years. Questionnaires 
retrieved by post will manually be entered in a dummy 
Nettskjema form to ensure all data are gathered and 
securely stored in TSD. Our script merges each response 
from Nettskjema (expression of interest, consent, base-
line, and follow-up) into a set of encrypted files contain-
ing contact information, consent responses and other 
directly identifiable data, and a pseudonymised data file 
merging baseline and follow-up responses, removing and 
transferring identifiable data before encrypting these as 
separate files. Data stored at TSD will be accessible by 
the trial working group and the trial statistician at Oslo 
Metropolitan University (OsloMet). The statistician at 
OsloMet will use the Stata software provided by TSD so 
that data never need to leave the TSD environment. Reg-
istry data will be retrieved as encrypted files directly into 
TSD from the given registry. Data collected by qualitative 
methods (focus group and individual interviews) will first 
be transcribed, then stored digitally (anonymised) in TSD 
for analysis using the NVIVO software (also via TSD 
infrastructure). We will explore using TSD’s dictaphone 
app (‘Nettskjema-diktafon’) which encrypts the file on 
the phone/tablet and sends the file to TSD for transcrip-
tion and analysis. If the dictaphone app is sufficiently 
accurate, we will use this software; if not, we will use 
professional transcription services, anonymising tran-
scripts. In this case, digital recordings of audio interviews 
will be securely erased immediately following approved 
transcription and electronic copies of transcripts will 
be stored in the TSD. Data Processing Agreements 
exist between KUC and OsloMet, and KUC and Man-
power. Personally identifiable data will need to be shared 
between KUC and Manpower (e.g. to facilitate matching 
placements by providing details of the participants to be 
placed). Data shared between KUC and OsloMet will be 
pseudonymised. Sharing of data between KUC, Man-
power, and case managers will be done using asymmetric 
encryption, where each team has a corresponding private 
decryption key. Data will be owned by KUC.

Confidentiality {27}
We will take several steps to maintain confidentiality. All 
study staff and investigators will protect the rights of the 
trial’s participants to privacy and informed consent. All 
information collected will be handled strictly in accord-
ance with the consent provided, always adhering to the 
GDPR and to Good Clinical Practice standards. The study 
has been approved by the Norwegian Regional Commit-
tee for Medical and Health Research Ethics (Reference 
no. 402918), and a Data Protection Impact Assessment 
has been conducted to safeguard privacy in collaboration 

with the Norwegian Centre for Research Data. The data 
management plan noted in SPIRIT item 19 will ensure 
confidentiality in the data collected.

Plans for collection, laboratory evaluation, and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use {33}
This trial does not involve the collection, laboratory eval-
uation, and storage of biological specimens.

Statistical methods
Statistical methods for primary and secondary outcomes 
{20a}
A detailed statistical analysis plan has been finalised and 
agreed prior to analysis by the research team. We will 
report all participant flow in line with the CONSORT 
guideline extension for reporting RCTs conducted using 
cohorts and routinely collected data showing withdrawal 
and loss to follow-up [15]. Analyses will be conducted 
within TSD using Stata v17 or above (Stata Corporation, 
College Station, TX). Participant characteristics and out-
comes will be summarised as mean and standard devia-
tion for normally distributed continuous data or with 
median and ranges for data with skewed distributions or 
counts and percentage for categorical data. The primary 
analysis approach will be ‘intention-to-treat’. To account 
for the trial design featuring clustering in the interven-
tion arm, generalised linear (GLM) mixed effects models 
will be used to estimate the between-group differences 
for both primary and secondary continuous outcomes, 
adjusting for age, gender, and duration of pain, with a 
random intercept for case manager. For example, we 
will analyse the between-group differences in sustained 
return to work (a binary outcome) using a generalised 
mixed-effect model with logit link function, the above 
covariates, and fitting a random effect in case manager 
allocation.

Secondary outcomes will also be analysed using gen-
eralised mixed models, using link functions appropriate 
to the outcome (e.g. where outcomes are continuous, we 
will use a canonical link function). In all cases, we will 
adjust for the same covariates (i.e. age, gender, and dura-
tion of pain). The adjusted treatment effect estimates 
(mean difference) between the groups will be presented 
as point estimates within a 95% confidence interval. Our 
outcome measures are largely independent and no cor-
rection for multiple testing will be done. P-values < 0.05 
will be considered statistically significant. All tests will be 
two-sided.

An economic evaluation will be conducted from the 
personal social services perspective [70]. At 3, 6, and 
12  months post-randomisation, we will also use regis-
try data to estimate hospital and community health and 
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social care resource use. Current Norwegian unit costs 
will be applied to value total resource use in both groups. 
Responses to the EQ-5D-5L and SF-12 will be converted 
into multi-attribute Norwegian utility scores [71, 72]. 
Results will be presented using incremental cost-effec-
tiveness ratios and cost-effectiveness acceptability curves. 
This accommodates sampling uncertainty and varying 
levels of willingness to pay for an additional quality-
adjusted life year. We will consider a decision-analytical 
model to determine the expected costs and consequences 
of the intervention arm and care as the usual arm.

The process evaluation will use both quantitative and 
qualitative analysis. To investigate the mechanisms of 
sustained return to work, we will collect qualitative data 
from two to three focus groups with participants, indi-
vidual interviews with case managers and placement 
managers, field notes, and observation techniques. The 
analysis of qualitative data will be thematic, and we will 
use the framework method in which data obtained dur-
ing the intervention will be used to help build the the-
matic framework, using the software package NVivo 
(QSR International, Victoria) [73]. Quantitative data 
from the trial will be used to model predictors of joining 
the cohort and intervention, using anonymised NAV rou-
tine data (e.g. demographics, length of unemployment, 
and type of employment) and data from questionnaires 
(e.g. health-related quality of life and dimensions of work 
ability). Potential predictors will be selected through 
a trial managing group brainstorming session follow-
ing a review of the available variables. Potential predic-
tor variables will first be correlated in matrices and any 
highly colinear variables removed. We will then fit crude 
logit models, in which joining the intervention will be 
the outcome. Significant variables will subsequently be 
entered into adjusted logit models with a view to building 
a model with respect to both model parsimony and vari-
ance explanation.

Framework
A superiority hypothesis testing framework will be used 
to compare the outcomes in the intervention group to the 
cohort-only group.

Interim analyses {21b}
An independent data monitoring committee (DMC) 
will be convened to review material in relation to 
these objectives. The trial statistician will prepare such 
interim analyses as the DMC requests in advance, and 
the results of these analyses will not be reported to the 
rest of the trial team. The DMC will then review and 
make a report to the trial steering committee (TSC) 
who will advise the trial management group to con-
tinue, stop, or they may offer other advice as required. 

These committee reports will be used by the trial man-
agement group to determine if the study should con-
tinue or be prematurely terminated, for example, due 
to extreme success or futility. The DMC and TSC are 
expected to meet at least twice a year to monitor for 
quality, futility, and cases of overwhelming success (see 
SPIRIT item 21a), with their first meeting being at the 
end of the pre-pilot phase.

Methods for additional analyses (e.g. subgroup analyses) 
{20b}
Analyses will be conducted on an intention-to-treat basis 
with a complier average causal effect analysis (CACE) 
investigating the causal effect of the intervention on the 
people who received it as intended by the original group 
allocation [74]. Subgroup analyses may be conducted, 
power permitting, to examine possible interactions 
between baseline anxiety, depression, and severity.

We will examine two levels of adherence: minimal 
and full. Minimal adherence with the intervention will 
be defined as the participant attending 2  weeks of the 
6-week placements. Full adherence will be defined as the 
participant attending the full 6-week placement [75].

We will secondarily model return to work using a single 
day of work as the outcome by way of sensitivity analysis 
to compare our results with what has become common 
practice in the literature. Our view is that only a single 
day of work is not very relevant, although examining this 
as a secondary analysis will facilitate cross-trial compari-
sons. We will also model the time to return to work using 
survival analysis approaches (for example, zero-inflated 
Poisson regression or a negative binomial model, as best 
fits our data.)

Harms
The frequency and percentage (%) of serious adverse 
events and adverse events in the trial will be compared 
between the two treatments using the chi-squared test 
provided the expected values in the cross-tabulation 
are greater than 5; otherwise, Fisher’s exact test will be 
used. Odds ratios and 95% confidence intervals will be 
reported. Adjusted analyses will not be performed for 
any harm data. The event type, severity assessment, 
expectedness, and relatedness to intervention will also 
be summarised by offer of treatment or cohort only.

Methods in analysis to handle protocol non‑adherence 
and any statistical methods to handle missing data {20c}
The levels and patterns of non-responders at each follow-
up time point will be monitored regularly. The levels and 
patterns of missingness in the primary outcome will first 
be assessed with the aim of determining the type of miss-
ingness (e.g. missing at random, not missing at random). 
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If appropriate and required, as an additional sensitivity 
analysis, imputation techniques will be used to impute 
data and estimate the treatment effect.

Plans to give access to the full protocol, participant‑level 
data, and statistical code {31c}
Anonymised trial data and statistical analysis code may 
be accessed by contacting the corresponding author 
upon request. Deidentified data will be stored in the Nor-
wegian Centre for Research Data repository to facilitate 
this.

Oversight and monitoring
Composition of the coordinating centre and trial steering 
committee {5d}
The coordinating centre is located in Oslo at Kristiania 
University College, which is the trial sponsor. Research 
will be conducted within appropriate legal and ethical 
frameworks, supported by standard operating proce-
dures and data management policies. The trial working 
group will meet weekly and consists of the chief investi-
gator and three key members of the trial on-site at Kris-
tiania University College. The trial management group 
includes all the collaborators and will regularly to oversee 
trial progress. The TSC will comprise seven members: the 
chief investigator, trial manager, four independent mem-
bers recognised as experts in the field of vocational reha-
bilitation, and an additional user representative. The TSC 
charter may be requested by contacting the chief investi-
gator. TSC meetings will follow DMC meetings and take 
place biannually to monitor study progress and provide 
public and/or professional advice, including review of 
project reports, protocols, amendments, and adherence 
to protocol. A user group will comprise six members, two 
of whom will join the trial management group. The com-
position of the user group will be a mix of people from 
the target population. The user group will provide advice 
from a user perspective and meet quarterly or depending 
on the need.

Composition of the data monitoring committee, its role, 
and reporting structure {21a}
DMC will comprise three independent experts, one of 
whom will be an expert statistician and the trial statisti-
cian. Only the trial statistician will attend from the trial 
management group, although the chief investigator may 
attend an open session if requested by the DMC. The 
trial statistician will present a report and summary of the 
analyses for the DMC as these are required by the DMC. 
The DMC will meet biannually prior to TSC meetings 
and report to the TSC. DMC will monitor for quality, 

futility, and extreme success. The DMC charter may be 
requested by contacting the chief investigator.

Adverse event reporting and harms {22}
Adverse events will be reported via case managers. Minor 
adverse events (e.g. a participant being distressed during 
a session) are logged by the case manager and reported 
to the trial manager. Serious adverse events related to the 
study or within the study setting (e.g. during a meeting 
between the participant and case managers) are reported 
immediately to the chief investigator in accordance with 
good clinical practice guidelines. If necessary, the adverse 
event is reported to the sponsor and to the Norwegian 
Board of Health Supervision.

Frequency and plans for auditing trial conduct {23}
If the investigators, sponsor, DMC, or TSC become con-
cerned about any aspects of trial conduct, the trial man-
agement group or sponsor will evaluate the need to bring 
in an independent auditor to resolve trial conduct issues.

Plans for communicating important protocol amendments 
to relevant parties (e.g. trial participants, ethical 
committees) {25}
Protocol amendments will be submitted for the Nor-
wegian Centre for Research Data and Regional Ethics 
Committee approval if required and revised protocols 
provided to the funder. Substantial modifications will 
be communicated to all parties by the chief investigator. 
Minor administrative modifications that will not affect 
the conduct of the study will be approved in monthly 
meetings of the trial management group to consider 
any further action (e.g. notice to the funder, updating 
ISRCTN registry, and public announcement if necessary).

Dissemination plans {31a}
We aim to publish the trial report in a high-impact peer-
reviewed journal. We will include user representatives as 
authors to ensure lay summaries and abstracts are acces-
sible and relevant. We will present the results at national 
and international conferences on pain, work, and health. 
We will create a lay report for the consumption of par-
ticipants and all potential users. We will engage users 
with persistent pain via a bespoke website and dedicated 
social media channels, which will be regularly updated 
to promote resource updates, debates, and relevant news 
articles. We will create a Norwegian-language manual 
documenting process, fidelity, and results and make this 
available in addition to an executive summary. Led by 
a work and health policy expert, we will develop policy 
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briefs specifically for the consumption of policymakers, 
so findings can be readily used to inform policymaking.

Discussion
The project addresses the needs of a large vulnerable 
unemployed group with persistent pain. A deeper under-
standing of large diagnosis groups comprising muscu-
loskeletal disorders (which accounts for most persistent 
pain) may make it possible to give such individuals a 
longer, healthier, and more rewarding working life. Many 
with persistent pain may appear to have individually com-
plex obstacles to working. However, a novel multidisci-
plinary approach, featuring matched work placements 
and case management (tailored for people with pain), 
may offer a simple, practical, and effective solution. 
With international collaborative partners, and experts 
in chronic pain and work and health, the team has pre-
viously developed and established the feasibility of this 
novel intervention in the UK. Strong user involvement 
has been integrated since the point of design and will 
continue throughout trial management, dissemination, 
and all our comprehensive planned impact activities. This 
will help to ensure that the intervention, trial, and dis-
semination of results will be relevant, have a meaningful 
impact, and help to create new pathways to benefit users 
and the wider society in the case of cost-effectiveness. 
Known challenges associated with the trials of interven-
tions such as this include participant recruitment, place-
ment provider recruitment, and timing of intervention. 
In the English feasibility study, the mean time between 
baseline measurement and the start of work placement 
was 94.8 days (SD = 35.5). Additionally, placement provid-
ers expressed concern over the time and resources needed 
to onboard a person into a work placement that is part-
time for a limited period (e.g. general preparation, intro-
duction to IT systems, data protection training). We aim 
to address these concerns by using a broad recruitment 
strategy informed by our feasibility study and Norwegian 
trials with similar populations and flexibility over adding 
additional placement providers [13, 76]. Allowing place-
ment providers to provide training and onboarding prior 
to the 6-week placement may improve the recruitment of 
placement providers [13]. A defined timeline from base-
line measurement to placement is monitored by the trial 
manager which might aid the timing of the intervention.

Implications
There are clear pathways for multiple impact vectors from 
this work. Our study will provide valuable information 
on the effectiveness and cost-effectiveness of a biopsy-
chosocial intervention that empowers participants to 
identify their own obstacles to work and provides a safe 
environment to overcome those obstacles with support. 

A cost-effective intervention would have several direct 
societal impacts. Importantly, it will provide a pathway 
back to work for an experienced group at a time when 
the percentage of older people outside the workforce has 
increased and is unsustainable. This will lead to more 
years of work and more opportunities and create value 
for the industry. Working longer will not only decrease 
the period at the end of working life, reducing demand on 
welfare services, but create synergy through simultane-
ously improving health and lowering demand on health 
services. Family and partners often have care duties for 
those with persistent pain and relationship strains impact 
quality of life [60, 77]. Improving work participation 
would thus improve the quality of life not only for peo-
ple with pain, but also for partners and families through 
reducing these strains. Participants in our feasibility study 
commented that the intervention helped them feel more 
connected and less alone [13]. Thus, the intervention may 
not only reduce the national social burden of disability, 
but also facilitate integration and good society.

Trial status
Protocol version 1.0 (31/01/2023).

Recruitment start date: January 2023 (with pre-pilot 
recruitment started in September 2022).

Recruitment end date: December 2023.
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