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Abstract: The Demand and Ability Protocol (DAP) is used in three-party meetings involving an
employee, an employer, and a representative from the rehabilitation team. The aim of this study is to
investigate the inclusion of an intervention using the DAP in an interdisciplinary pain rehabilitation
programme (IPRP) compared to usual care. This non-randomised controlled trial included patients
assigned to an IPRP in Sweden. The intervention group received a DAP intervention targeting their
work situation in addition to the usual care provided by the IPRP. The control group received IPRP
only. Outcome measures were collected from the Swedish Quality Registry for Pain Rehabilitation.
Results demonstrated improvements in both groups regarding self-reported anxiety, depression and
EQ5D. Sleep was improved in the intervention group but not in the control group. No statistical dif-
ferences in outcomes were observed between the groups. In conclusion, adding the DAP intervention
to IPRP seemed to have the potential to improve sleep among the patients, which may indicate an
overall improvement regarding health outcomes from a longer perspective. The results were less
clear, however, regarding the work-related outcomes of sickness absence and workability.

Keywords: workplace intervention; rehabilitation; chronic pain; return to work

1. Introduction

Approximately 30–40% of the adult population in Sweden are likely to report chronic
musculoskeletal pain (often defined as pain present for more than three months) over their
lifespan. Chronic pain is more common among women, and the prevalence increases with
higher age [1,2]. Low back pain is the most common chronic pain disorder, and it is one of
the leading causes of years lived with disability [3]. In Sweden, musculoskeletal disorders
are the second most common cause of sickness absence [4].

The clinical presentation of chronic pain is very heterogeneous, where some chronic
pain conditions appear more complex, with more comorbidities and complex aetiology
than others. Patients with complex chronic pain may be offered treatment by an interdis-
ciplinary pain programme (IPRP). In Sweden, individuals with complex pain can receive
interdisciplinary pain rehabilitation, either in primary care or in a specialist pain unit. Pa-
tients that are referred to a specialised unit have more severe pain or a more complex pain
condition than those provided care at a primary care unit [5]. In Sweden, the IPRP is usually
delivered by an interdisciplinary team of, e.g., physicians, physiotherapists, psychologists,
social workers and occupational therapists. The rehabilitation programme includes group
activities such as pain education, physical activity and activities that aim to promote a
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return to work (RTW). The programmes are often based on acceptance and commitment
therapy (ACT) or cognitive behavioural therapy (CBT) [6]. The interdisciplinary approach
in pain rehabilitation reflects the complexity of the chronic pain disorders seen in this
group of patients, and a biopsychosocial approach considering physical, psychological,
social and contextual factors is commonly applied when assessing and managing chronic
pain conditions [7–9]. The complexity of the disorder also raises the question of which
parameters one can expect to be affected by a rehabilitation programme. A recent study
found that pain intensity was one of the factors with the least probability of improvement,
whilst depression was the factor with the highest probability of improvement in patients
after participating in an IPRP in Sweden [10].

Almost half of the patients at specialist interdisciplinary treatment clinics in Sweden
can be expected to be on registered sick leave [11], and results from previous Swedish
studies show that sickness absence generally tends to decrease over time for individuals
attending an IPRP [12–17]. However, when comparing the effects on sickness absence
after attending IPRP with other/no treatment, the studies are less conclusive, showing
both advantageous effects of IPRP on sickness absence [14,15] as well as no difference
to other/no treatments [12,16,17]. Several studies have shown that interventions at the
workplace are important for improving the employee’s workability and for a successful
RTW process [18–22], and including a work accommodation component in interventions
has shown to be more effective for reduced sickness absence and successful RTW among
patients with chronic pain than including CBT only [18]. Further, an early workplace
dialogue, in addition to physiotherapy, has been shown to improve work ability among
chronic pain patients [20]. However, health professionals working with RTW in IPRP units
in Sweden have described how they have experienced that health and RTW are part of
a linear process, where health issues need to be addressed before RTW issues [23]. This
priority can also be seen by the results from a recent Swedish register study showing that
although most units providing IPRP include meetings with, e.g., a rehabilitation coordinator
or a rehabilitation team, only 14 out of 31 investigated units reported using interventional
“measures in the workplace” [6].

The process for a successful RTW after being on sick leave may involve challenges for
the employee and the employer, as well as the co-workers of the sick-listed employee [24].
The collaboration and involvement of stakeholders, including the employer, are of im-
portance for a successful and sustainable RTW [21,25–27]. A recent systematic review
investigating which interventions are the most effective for chronic pain patients’ RTW and
staying at work further highlights the importance of a tailored adaptation to the employee’s
needs at the workplace [25]. One prerequisite for achieving good workability is a good
balance between demands at work and the individual’s resources, including functional
capabilities and motivation [28,29]. The Demand and Ability Protocol (DAP) is a protocol
used in three-party meetings for a dialogue involving the employee, the employer and a
representative from the rehabilitation team/health care. The DAP considers work demands
and the individual’s resources. During the structured dialogue, the employee and em-
ployer are to assess, reason and agree upon the work demands in relation to the employee’s
abilities [30,31]. The aim of this study is to investigate the inclusion of an intervention using
the DAP in an interdisciplinary pain rehabilitation programme compared to usual care.

2. Materials and Methods
2.1. Study Design

This is a non-randomised controlled trial including patients assigned to an interdisci-
plinary pain rehabilitation programme (IPRP) at one out of four included rehabilitation
units in Sweden. The intervention group received a rehabilitation effort targeting their
work situation (DAP intervention) in addition to the usual care provided by the IPRP. The
DAP was then integrated into the IPRP. The control group received the IPRP only. Data
were collected at the time of the first visit to the IPRP, when finishing the rehabilitation
programme and one year after the start of the rehabilitation programme. Self-reported
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patient-reported outcome measures (PROMS) were collected from the Swedish Quality
Registry for Pain Rehabilitation (SQRP) [32]. The study protocol for the trial was registered
at Clinical Trials on 15 October 2021 with the registration number NCT05080062.

Ethical approval was obtained from the Regional Ethical Review Board (D-nr 2019-01755
and 2020-00015).

2.2. Participants

The participants of this study (for intervention and control) were recruited among the
patients assigned to an IPRP at one of the four included units between 2017 and 2021. For a
patient to be assigned to an IPRP programme, an interdisciplinary assessment team needed
to determine if the patient was suitable, and they needed to fulfil the inclusion criteria:
(1) they should be adults (18–65 years old), (2) have disabling chronic pain (experiencing
major interference in daily life or being on sick leave, duration of pain for at least 3 months),
(3) there should be no need for further medical investigations and (4) the patient should not
have any ongoing major somatic or psychiatric disease, a history of significant substance
abuse, or be in a state of acute crisis.

The inclusion criteria for this study were: being assigned to an IPRP programme, em-
ployed and not on full-time sick leave for more than 6 months before the start of rehabilitation.

Recruitment to the DAP intervention was made among patients who started their
IPRP at one of the four included IPRP units between 2019 and 2021 and who fulfilled the
inclusion criteria. All patients signed an informed consent for participation before entering
the study.

Historical controls were recruited from the Swedish Quality Registry for Pain Rehabili-
tation (SQRP) among individuals who had been patients at the IPRP between February 2017
and September 2018. The SQRP is a register that is based on questionnaire data from pa-
tients at any of the pain rehabilitation clinics in Sweden [32]. The controls were selected by
type of pain rehabilitation (they should have entered the same IPRP as the intervention
group) at the same clinics. The same criteria for inclusion were then applied when assessing
the control group as the intervention group. The participants of the control group signed
an informed consent form at the time of assignment to the IPRP.

2.3. Interventions

Both the intervention group and the control group received usual care in accordance
with the IPRP. The intervention group received an intervention based on the Demand and
Ability Protocol (DAP) in addition to usual care.

2.3.1. Usual Care—Interdisciplinary Pain Rehabilitation Programme (IPRP)

Both groups received usual care according to the 5–6-week IPRP at one of the four
outpatient clinics. The programme is held in groups of 6 to 8 patients in each group. The
IPRP included information and training in coping strategies, information on chronic pain
and psychological and bodily reactions to chronic pain, relaxation and body-awareness
training and physical and occupational therapy. The patients also had individual schedules.

2.3.2. The Demand and Ability Protocol (DAP) Intervention

The patients in the intervention group participated in a three-party meeting that in-
cluded the patient, his/her immediate manager and a representative from the rehabilitation
team (e.g., in this study, an occupational therapist). The meeting was structured according
to the DAP. The DAP intervention was integrated within the IPRP and was held when
the patient had been in the programme for a few weeks. The DAP is an intervention
based on the Dutch Functional Ability List and knowledge about disability in working
life and is linked to the International Classification of Functioning, Disability and Health
(ICF) [33]. The purpose of the DAP intervention was to let the patient and manager assess
the patient’s workability in relation to the demands at the workplace in order to be able
to make adequate adjustments at the workplace and promote a successful RTW. The DAP
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(also called “the Requirements and Functional Schedule”) was developed in Norway. This
structured dialogue has primarily been used within occupational healthcare settings for
assessments of an employee’s functional abilities in relation to his/her requirements at
work [30,31]. The DAP is structured into six domains, assessing: (1) mental and cognitive
ability, (2) basic skills and social ability, (3) tolerance for physical conditions, (4) ability
to work dynamically, (5) ability to work statically and (6) ability to work certain times.
Around each domain, the balance between the patient’s abilities and the demands at work
is assessed by detailed questions (Table 1). The patient and the employer should rate the
abilities and demands at work on a scale of 1–3 under the agreement. Areas where there
is an imbalance between ability and demands can then be identified and act as a base for
further actions and workplace adjustments. The protocol ends with a summary of the
actions planned in relation to the patient’s RTW.

Table 1. A presentation of the six domains included in the DAP, the number of items in each domain,
and examples of items *.

Domains Number of Items in Domain Examples of Items in Domain

1. Mental and cognitive ability 7 Concentration, memory, acting
goal-oriented and independent

2. Basic skills and social ability 10 Writing, reading, handling conflicts
and own emotions

3. Tolerance for physical conditions 8 Heat, cold, personal protective
equipment, dust, vibrations

4. Ability to work dynamically 14 Work with hand and fingers, forward
bending, rotation of body

5. Ability to work statically 6 Sit, stand, work with arms above
shoulders or in a forward bent position

6. Ability to work at certain times 3 Working hours per day or week
* The content of the table has been reproduced from a previous study, with permission from the authors [31].

In most cases, the DAP meetings took place at the rehabilitation clinic. However, due
to recommendations in conjunction with the Covid-19 pandemic, some meetings were held
digitally. The patients initiated the DAP by contacting the manager for participation in the
DAP. The active involvement and engagement of the patient in this process are on purpose
so that the patient plays an active part in his/her rehabilitation. The DAP intervention
included only one meeting, without any follow-up meetings. The meeting was led by
occupational therapists who had received training in performing the DAP, in accordance
with what is recommended for using the DAP.

2.4. Outcome Measures

Information on patient-reported outcome measures (PROMs) for each patient (in the
intervention group and the control group) was retrieved from the SQRP. The patients filled
in the questionnaire at the time of assessment (first visit to the clinic), immediately after
finishing the IPRP and after 1 year. The outcome measurements of interest in this study
were sickness absence, workability, anxiety, depression, sleep, perceived health status, life
satisfaction, satisfaction with occupation and work significance.

Sickness absence (0–100%) was assessed by self-reported information from patients.
Workability was assessed by one item from the Work Ability Index (WAI) [34], where

the respondent rated their current workability compared with their lifetime best on a scale
ranging from 0 (completely unable to work) to 10 (workability at its best) [35].

Anxiety and Depression were assessed by the Hospital Anxiety and Depression scale
(HAD) [36]. The two dimensions are assessed with 7 items, respectively, generating an
index score for each dimension ranging from 0 (lowest risk) to 21 (highest risk). A score
of 0–7 indicates “low risk”, 8–10 indicates “risk”, and 11–21 indicates “probable risk” (for
anxiety or depression, respectively) [37].

Sleep was assessed by the Insomnia Severity Index (ISI), which comprises an index
of 7 items, with a total score ranging from 0 (no problems with insomnia) to 28 (severe
problems) [38,39]. The total score from the index can be categorised into: 0–7 “No clinically
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significant insomnia”; 8–14 “Subthreshold insomnia”; 15–21 “Clinical insomnia (moder-
ate)”; 22–28 “Clinical insomnia (severe)” [40].

Perceived health status was assessed by EQ5D VAS and the EQ5D index [41,42]. The
EQ5D is divided into two parts, where the first part assesses five dimensions—mobility,
self-care, usual activities, pain/discomfort and anxiety/depression. Based on these five
dimensions, an index can be calculated (the EQ5D index), where a lower score indicates the
worst health status and a higher score indicates better health. The index normally ranges
between 0–1, although negative values may occur [42]. The second part of the questionnaire
assesses health status on a vertical VAS scale, ranging from 0–100, where 0 represents the
worst imaginable health and 100 represents the best imaginable health [42].

Life satisfaction was assessed by two items from the Life Satisfaction checklist (LiSAT-11):
Satisfaction with life as a whole and satisfaction with a vocational situation [43,44]. Sat-
isfaction for each domain respectively was scored on a 6-level Likert scale, ranging from
1 “Very dissatisfied” to 6 “Very satisfied”.

Importance of work was assessed by the single item “What importance does work have
for you, apart from being a source of income?” The item is responded to using a five-level
Likert scale, ranging from 1 “Very high importance” to 5 “No importance”.

Self-reported information regarding physical activity, BMI and type of work was
further assessed for descriptive purposes.

2.5. Data Analyses

Data were analysed using the computer program SPSS 28.0 (Armonk, NY, USA: IBM
Corp. 2016). Due to non-distributed data, non-parametric tests were applied in all data
analyses, and descriptive data are presented by medians and interquartile ranges (IQRs).

For analyses of differences between groups, the Mann–Whitney U-test was used.
When analysing changes in outcome measures between baseline and post-rehabilitation
and one-year follow-up, respectively, the Wilcoxon signed rank test was used.

For analyses of differences in changes between the DAP intervention group and the
control group, variables were created to represent a change in each outcome measure
between baseline and post-rehabilitation and baseline and one-year follow-up, respectively.
Thereafter, differences (in changes) between the groups could then be calculated using a
Mann–Whitney U-test. Statistical significance was set to p < 0.05.

3. Results

The participants in the DAP intervention group were between 22 and 61 years old,
and 83% were women. The participants in the control group were between 23 and 62 years
old, where 91% were women. There was no difference between the DAP intervention
group and the control group at baseline regarding any of the baseline characteristics or
the outcome variables of interest for this study (See Table 2). There was a variation in
time between inclusion in the study (baseline measurement at the first visit to the clinic)
and actually starting the rehabilitation programme (median 26.5 weeks (range 4–78) in the
control group and median 26.5 weeks (range 9–81) in the DAP intervention group). The
difference between the groups was not statistically significant (p = 0.687).

Table 2. Characteristics of the participants in the intervention group and the control group.

DAP Intervention
N = 30

Control Group
N = 34 p-Value a

Baseline descriptive n n
Age, median (IQR) 30 43 (36–52) 34 47 (38–52) 0.322
Gender, (female) n (%) 30 25 (83) 34 31 (91) 0.344
BMI, median (IQR) 24 28.5 (24.1–36.6) 30 27.2 (22.4–29.9) 0.166
Type of work, n (%) 24 28 0.086

Administrative 8 (33) 16 (54)
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Table 2. Cont.

DAP Intervention
N = 30

Control Group
N = 34 p-Value a

Light repetitive 4 (17) 7 (25)
Medium heavy 9 (38) 2 (7)
Heavy repetitive 3 (13) 3 (11)
Handling heavy materials 0 (0) 1 (4)

Physical training, n (%) 28 31 0.564
0 min 10 (36) 14 (42)
<30 min 3 (11) 8 (24)
30–60 min 5 (18) 5 (15)
60–90 min 3 (11) 2 (6)
90–120 min 3 (11) 1 (3)
>120 min 4 (14) 3 (9)

Physical activity, exercise, n (%) 28 31 0.504
0 min 0 (0) 1 (3)
<30 min 4 (14) 2 (6)
30–60 min 4 (14) 7 (21)
60–90 min 3 (11) 5 (15)
90–150 min 5 (18) 3 (9)
150–300 min 4 (14) 9 (27)
>300 min 8 (29) 6 (18)

Outcome measures
Sickness absence (yes), n (%) 22 12 (55) 29 10 (35) 0.152
Sickness absence (0–100%), median (IQR) 22 19.0 (0.0–50.0) 29 0.0 (0.0–40.0) 0.219
Workability, median (IQR) 25 5.0 (3.0–7.0) 32 5.5 (3.0–7.8) 0.432
Importance of work, n (%) 28 34 0.396

Very high 16 (57) 14 (41)
High 10 (36) 13 (38)
Some 2 (7) 6 (18)
Hardly any 0 (0) 1 (3)
No importance 0 (0) 0 (0)

HAD anxiety sum, median (IQR) 28 8.5 (4.5–12.8) 33 10.0 (5.0–13.0) 0.873
HAD anxiety, n (%) 28 33 0.782

Small risk 12 (43) 13 (39)
Risk 4 (14) 7 (21)
Probable risk 12 (43) 13 (39)

HAD depression, sum, median (range) 28 8.5 (6.0–12.0) 33 7.0 (4.0–10.0) 0.214
HAD depression, n (%) 28 33 0.180

Small risk 12 (43) 18 (55)
Risk 5 (18) 9 (27)
Probable risk 11 (39) 6 (18)

EQ5D, VAS; median (IQR) 26 45.0 (31.0–72.5) 32 40.0 (30.0–53.8) 0.151
EQ5D index; median (IQR) 26 0.09 (−0.08–0.64) 34 0.18 (0.09–0.66) 0.424
Satisfaction with life, median (IQR) 27 4.0 (2.0–5.0) 28 4.0 (4.0–5.0) 0.243
Satisfaction with vocation, median (IQR) 27 4.0 (2.0–5.0) 28 4.0 (2.0–5.0) 0.756
Sleep (ISI), sum, median (IQR) 27 17.0 (11.0–21.0) 31 16.0 (10.0–22.0) 0.761
Sleep (ISI), n (%) 27 31 0.666

No clinically significant insomnia 4 (15) 2 (7)
Subthreshold insomnia 7 (26) 11 (36)
Clinical insomnia (moderate) 10 (37) 10 (32)
Clinical insomnia (severe) 6 (22) 8 (26)

a Differences analysed by Mann–Whitney test when continuous, chi-squared when categorical. WAI—higher
score indicates better workability; Importance of work—higher score indicates lower importance; Anxiety and
depression (HAD)—higher score indicates worse problems; EQ5D—higher score indicates better health; Sleep
(ISI)—higher score indicates worse problems; Satisfaction with Life and Satisfaction with Occupation (LiSAT)—higher
score indicates more (better) satisfaction.
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3.1. Changes in Outcome Measures after Pain Rehabilitation

Analysing the intervention group and the control group together, statistically signifi-
cant positive effects were seen on depression, EQ5D VAS and sleep after finishing the pain
rehabilitation programme (post-rehabilitation). At the one-year follow-up, positive effects
were seen on most outcome measures—sickness absence, importance of work, anxiety,
depression, EQ5D VAS, the EQ5D index and sleep when compared to baseline measure-
ments. However, no effects were seen on workability, life satisfaction or satisfaction with
vocation (Table 3).

Table 3. Effects of participating in the interdisciplinary pain rehabilitation programme. Differences
between baseline and post-rehab and baseline and one-year follow-up were analysed by Wilcoxon
signed rank test.

Baseline Post-Rehabilitation Difference One-Year Follow-Up Difference

N Median (IQR) N Median (IQR) p-value N Median (IQR) p-value
Sickness absence 51 0.0 (0.0–50.0) - - - 36 0.0 (0.0–25.0) 0.018 *

Workability (WAI) 57 5.0 (3.0–7.0) 55 6.0 (3.0–7.0) 0.426 52 6.0 (3.0–8.0) 0.510
Importance of work 62 2.0 (1.0–2.0) 55 2.0 (1.0–2.0) 0.159 51 2.0 (1.0–3.0) 0.006 *

Anxiety (HAD) 61 9.0 (5.0–13.0) 55 8.0 (5.0–10.0) 0.134 53 7.0 (5.0–12.0) 0.010 *
Depression (HAD) 61 8.0 (5.0–11.0) 54 6.0 (3.0–8.0) <0.001 * 53 6.0 (4.0–8.0) 0.003 *

EQ5D VAS 60 40.0 (30.0–60.0) 53 50.0 (35.0–60.0) 0.049 * 52 57.5 (40.0–70.0) 0.001 *
EQ5D Index 60 0.16 (−0.02–0.65) 55 0.23 (0.09–0.69) 0.051 52 0.66 (0.13–0.73) <0.001 *
Sleep (ISI) 58 16.0 (11.0–21.25) 55 14.0 (8.0–19.0) 0.026 * 45 14.0 (7.0–18.75) 0.012 *

Satisfaction with life 55 4.0 (3.0–5.0) 45 4.0 (4.0–5.0) 0.315 45 4.0(4.0–5.0) 0.870
Satisfaction with vocation 55 4.0 (2.0–5.0) 46 3.0 (2.0–5.0) 0.090 52 4.0(3.0–5.0) 0.970

* p < 0.05; WAI—higher score indicates better workability; Importance of work—higher score indicates lower impor-
tance; Anxiety and depression (HAD)—higher score indicates worse problems; EQ5D—higher score indicates better
health; Sleep (ISI)—higher score indicates worse problems; Satisfaction with Life and Satisfaction with Occupation
(LiSAT)—higher score indicates more (better) satisfaction.

3.2. Effects of including DAP in the Interdisciplinary Rehabilitation Programme

Positive effects were seen on depression in both the intervention group and the control
group after finishing the rehabilitation (post-rehab). In addition, positive effects were seen
on sleep in the intervention group at the post-rehabilitation follow-up.

The positive effect on depression remained at the one-year follow-up in both the
intervention group and the control group, and the positive effect on sleep remained in the
intervention group. In addition, effects were seen on anxiety in the intervention group but
not in the control group. Effects on the importance of work and EQ5D VAS were seen in
both groups, although they did not quite reach statistical significance in the intervention
group. In addition, effects were seen on sickness absence and the EQ5D index in the control
group. These effects were, however, not seen in the intervention group.

No differences were seen when comparing the changes between baseline and post-
rehab and baseline and one-year follow-up in the intervention group and the control
group (Table 4).

At one-year follow-up, 10 out of 18 (56%) were on sick leave in the intervention group,
and 4 out of 18 (22%) were on sick leave among the controls. The change in prevalence of
sick leave between baseline and one-year follow-up was not significant in the intervention
group (p = 1.000) or control group (0.250). However, information on sickness absence was
missing for 12 patients in the intervention group and 16 patients in the control group.
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Table 4. Results from the analyses of changes in outcomes after DAP post rehabilitation and at 1-year
follow-up in the intervention group and control group, respectively. The right column presents
differences between the intervention group and the control group in changes (baseline–post rehab,
and baseline-1 year follow-up). Differences between baseline and post rehab or baseline and 12-month
follow-up in the DAP-intervention group and control group respectively, were analysed by Wilcoxon
signed rank test.

DAP Intervention Control
Diff. Baseline–Post-Rehab/

Baseline–One-Year Follow-Up

DAP Control Diff

Outcomes N Median (IQR) p a N Median (IQR) p a Median (IQR) Median (IQR) p b

Sickness absence
Baseline 22 19.0 (0.0–50.0) 29 0.0 (0.0–40.0)

Post-rehab - -
1 year 18 20.0 (0.0–100.0) 0.156 18 0.0 (0.0–50.0) 0.042 * 0.0 (−31.2–5.0) 0.0 (−23.2–0.0) 0.759

Workability (WAI)
Baseline 25 5.0 (3.0–7.0) 32 5.5 (3.0–7.8)

Post-rehab 24 6.0 (4.25–7.0) 0.085 31 5.0 (3.0–7.0) 0.522 0.0 (−1.0–2.0) 0.0 (−1.0–1.0) 0.127
1 year 18 6.0 (2.75–8.0) 0.944 34 5.5 (3.75–8.0) 0.414 −1.0 (−2.0–2.0) 0.0 (−1.0–2.7) 0.489

Importance
of work
Baseline 28 1.0 (1.0–2.0) 34 2.0 (1.0–2.0)

Post-rehab 24 1.5 (1.0–2.0) 0.132 31 2.0 (1.0–3.0) 0.558 0.0 (0.0–1.0) 0.0 (0.0–0.0) 0.220
1 year 18 2.0 (1.0–2.0) 0.058 33 2.0 (1.0–3.0) 0.046 * 0.0 (0.0–1.0) 0.0 (0.0–0.5) 0.440

Anxiety (HAD)
Baseline 28 8.5 (4.5–12.8) 33 10.0 (5.0–13.0)

Post-rehab 24 6.5 (5.0–9.75) 0.302 31 8.0 (5.0–11.0) 0.287 −1.0 (−3.0–2.0) −1.0 (−3.0–1.2) 0.822
1 year 19 7.0 (5.0–10.0) 0.018 * 34 7.0 (4.0–12.0) 0.134 −2.0 (−4.0–1.0) −1.0 (−3.5–1.5) 0.405

Depression (HAD)
Baseline 28 8.5 (6.0–12.0) 33 7.0 (4.0–10.0)

Post-rehab 24 7.0 (3.0–8.0) 0.006 * 30 6.0 (3.8–7.5) 0.003 * −2.0 (−5.0–1.0) −2.0 (−3.5–0.0) 0.354
1 year 19 7.0 (5.0–8.0) 0.013 * 34 6.0 (3.0–8.3) 0.049 * −3.0 (−4.0–1.0) −1.0 (−3.5–0.0) 0.322

EQ5D VAS
Baseline 26 45.0 (31.0–72.5) 32 40.0 (30.0–53.8)

Post-rehab 24 57.5 (49.3–64.8) 0.393 29 40.0 (35.0–60.0) 0.058 1.0 (−10.0–20.0) 5.0 (−3.7–14.5) 0.453
1 year 19 60.0 (30.0–75.0) 0.054 33 52.0 (40.0–67.0) 0.006 * 5.0 (−2.5–18.0) 10.0 (0.0–27.0) 0.681

EQ5D Index
Baseline 26 0.09 (−0.08–0.64) 34 0.18 (0.09–0.66)

Post-rehab 24 0.24 (0.03–0.62) 0.289 31 0.20 (0.09–0.69) 0.083 0.1 (−0.1–0.3) 0.0 (−0.0–0.2) 0.820
1 year 19 0.62 (0.09–0.73) 0.093 33 0.66 (0.16–0.73) 0.002 * 0.1 (0.0–0.5) 0.1 (0.0–0.4) 0.814

Sleep (ISI)
Baseline 27 17.0 (11.0–21.0) 31 16.0 (10.0–22.0)

Post-rehab 24 12.5 (7.3–16.0) 0.019 * 31 17.0 (9.0–21.0) 0.415 −1.0 (−7.0–2.0) −1.0 (−4.7–2.0) 0.193
1 year 19 12.0 (6.0–16.0) 0.008 * 33 16.0 (7.5–19.5) 0.269 −3.0 (−6.0–−1.5) −1.0 (−5.0–2.0) 0.151

Satisfaction
with life
Baseline 27 4.0 (2.0–5.0) 28 4.0 (4.0–5.0)

Post-rehab 19 4.0 (3.0–5.0) 0.133 26 4.0 (4.0–4.25) 0.805 0.0 (−1.0–1.0) 0.0 (−0.5–0.5) 0.159
1 year 19 4.0 (4.0–5.0) 0.248 26 4.0 (4.0–5.0) 0.417 −1.0 (0.0–1.0) 0.0 (0.0–0.0) 0.271

Satisfaction
with vocation

Baseline 27 4.0 (2.0–5.0) 28 4.0 (2.0–5.0)
Post-rehab 19 3.0 (3.0–4.0) 0.659 27 3.0 (1.0–5.0) 0.059 0.0 (−1.0–1.0) 0.0 (−1.0–0.0) 0.364

1 year 19 4.0 (3.0–5.0) 0.659 26 4.0 (2.0–5.0) 0.651 0.5 (−0.7–1.0) 0.0 (−1.0–1.0) 0.347

* p < 0.05; a analysed by Wilcoxon signed rank test; b difference between the DAP intervention group and the control
group in median changes, analysed by the Mann–Whitney U-test. WAI—higher score indicates better workability;
Importance of work—higher score indicates lower importance; Anxiety and depression (HAD)—higher score indicates
worse problems; EQ5D—higher score indicates better health; Sleep (ISI)—higher score indicates worse problems;
Satisfaction with Life and Satisfaction with Occupation (LiSAT)—higher score indicates more (better) satisfaction.
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4. Discussion

This study has investigated the inclusion of an intervention based on the DAP in
an IPRP, compared to usual care with IPRP only. In short, no differences were seen in
effect between the group that received the additional DAP intervention and the group that
received usual care. The purpose of DAP is to promote a successful RTW and sustainable
work situation, and the effects of the intervention were evaluated by analysing changes in
factors directly related to the work situation—sickness absence, workability, satisfaction
with vocational situation and the importance of work—as well as factors related to health–
anxiety, depression, EQ5D, sleep and satisfaction with life.

Both groups showed an overall tendency for improvement in the PROMs, namely,
self-reported anxiety, depression and EQ5D, especially at the one-year follow-up, although
some changes did not reach statistical significance. The effect of IPRP on these PROMs
is in line with previous studies evaluating the effect of IPRP [10,45]. The patients who
received the DAP intervention showed significant improvements in sleep, both at the
post-rehabilitation follow-up and at the one-year follow-up. This change was not seen in
the control group. However, the difference in change between the intervention group and
the control group was not significant, which may be a result of low statistical power. The
changes in sleep seen among the patients receiving the DAP intervention are, however,
worth considering since sleep has shown to be a valuable predictor for pain disorders [9,46]
and sickness absence [47] and may reflect several important aspects of changes in health
among individuals with chronic pain [46]. Further, satisfactory sleep (and possibly also
improved sleep quality) has been suggested to be associated with the improvement of
chronic pain conditions [48,49].

Regarding the factors more specifically related to the work situation, the results are
less clear. A tendency of increased workability was seen at the post-rehabilitation follow-up
in the intervention group but not in the control group. Although the change in workability
was not statistically significant (p = 0.085), the increase in the median from 5.0 to 6.0 may
indicate an overall improvement in workability. However, no effects could be seen in the
one-year follow-up in any of the groups. Further, in the present study, significant changes
in sickness absence were seen between baseline and one-year follow-up in the control
group but not in the intervention group. Regarding the results on sickness absence in the
present study, there are a couple of aspects one should consider when interpreting the
results. Firstly, information on sickness absence was missing for many patients in both
groups. Secondly, at baseline, 55% of the intervention group were on sick leave compared
to 35% of the control group. This difference (although not statistically significant) may
indicate that the patients who agreed to participate in the DAP intervention may represent
a different group of patients regarding work situations and/or disease severity. Further,
although the inclusion criteria allowed for only a maximum of six months of full-time
sick leave before inclusion, some patients may have been on part-time sick leave for much
longer. Among the patients in the intervention group, 55% had a type of work that they
reported to be medium heavy or heavy, whereas, in the control group, only 22% reported
a type of work that was medium heavy or heavy. Given the presence of a chronic pain
condition, the type of work could be highly relevant for the need for sickness absence.

Both groups rated their work as more important at the one-year follow-up than at
baseline, although the change did not quite reach statistical significance in the intervention
group. As for satisfaction with vocation, an improvement was seen only in the control group
and only during the follow-up post-rehabilitation. No effect was seen on life satisfaction in
either of the groups. In general, both groups rate their life satisfaction and satisfaction with
vocation lower than the normative median in Sweden (norm value = 5) [50].

The (lack of) findings regarding factors more specifically related to the work situation
were not expected since the intervention group received the DAP intervention, supposedly
targeting a successful RTW process. The DAP intervention actively involves the manager
of the individual with chronic pain in the RTW process [31], and a good relationship and
collaboration between the manager and the employee has previously been highlighted
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as important for a successful RTW [25,51–57]. In two recent studies of ours, investigating
the patient’s perspective [51] and the manager’s perspective (not yet published) when
participating in the DAP, we found that the intervention was perceived to promote their
relationship and collaboration. The participants in these two qualitative studies (in particu-
lar, the managers) further expressed that they believed the DAP intervention would benefit
from including more than one meeting to follow up on the RTW process. More continuous
contact and active involvement of the manager are supported by a review by Durand
et al., where six steps are suggested for managing work absence due to musculoskeletal
disorders and a successful RTW process: (1) time off and recovery period; (2) initial contact
with the worker; (3) evaluation of the worker and his/her job tasks; (4) development of
a return-to-work plan with accommodations; (5) work resumption; (6) follow-up on the
return-to-work process.

Previous studies have highlighted the importance of involving the workplace in
the rehabilitation process, even before the worker has made a full recovery [23,58], and
suggested the benefits of continuous supervision of vocational issues [23]. A rehabilitation
programme may further benefit from including features with a concrete focus on vocational
issues [23], e.g., by specified goals achieved based on personalised target activities [59]
for RTW and the early identification of factors that hinder RTW. The RTW is an outcome
of relevance after participating in an IPRP, and the programme could be better tailored
to address the reciprocal relationship between work and health [23]. Previous studies
evaluating the effect of IPRP have shown unclear results on workability and sickness
absence [12,16,17], which may suggest that the involvement of the employer or other
stakeholders of relevance in the rehabilitation is of importance for the patient’s RTW
process. The results from our study, however, did not show any clear effects on workability
or sickness absence when doing so. In future studies involving the employer in the
rehabilitation, it may be beneficial to involve the employer earlier in the process and to plan
for more than one meeting (e.g., structured by the DAP) during the RTW process. The DAP
also has the potential to support the employer and employee in reaching an agreement on
which accommodations may not be necessary, which would facilitate directing resources
to issues with a higher potential of having an impact. Furthermore, it may be of value
to review relevant outcomes for the evaluation of the RTW process. In this study, we
chose to evaluate the effect of the DAP intervention based on outcome measures reflecting
health in a more global meaning, as well as factors more specifically related to the work
situation. To the best of our knowledge, there is no consensus around a core outcome
set when evaluating interventions targeting RTW and sustainable work situations. A
recently published review has initiated the work of establishing a core outcome set for the
evaluation of work participation by suggesting categorisation into “employment status”,
“absence from work”, “at-work productivity loss” and “employability”. The study, however,
concludes that there is a large variability in how outcomes related to these four categories
are measured and that more work is needed to establish a core outcome [60]. To evaluate
the change in sickness absence may appear to be a sound choice; however, sickness absence
may not solely reflect poor workability or changes in health. This discrepancy was seen
in this study, e.g., by looking at the absence of change in workability in the control group,
although a change in sickness absence was seen.

Limitations

One limitation of this study is the low number of patients recruited, which resulted in
a lack of statistical power and limited possibilities to detect effects.

Another limitation was that the study was non-randomised. Furthermore, the inter-
vention group and the control group were recruited at two different periods of time. The
intervention group started their rehabilitation programme between 2019 and 2021. It is
quite possible that the outbreak of COVID-19 in March 2020 and onward had an impact
on health, the work situation, and the performance of the pain rehabilitation programme.
These issues make the comparability of the intervention group and the control group less
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robust. Furthermore, this study does not include an outcome measure regarding pain
since the DAP is not a pain intervention and the focus is on measuring functioning, work
ability and life quality. Still, it could have been interesting to also examine the symptoms in
relation to the interventions.

5. Conclusions

The results from this study showed that the IPRP had an effect on the PROMs of self-
reported anxiety, depression and EQ5D. The effect was clearer at the one-year follow-up.
Adding the DAP intervention to usual care within the IPRP seems to have the potential to
improve sleep among the patients, which may indicate an overall improvement regarding
health outcomes from a longer perspective. The results were less clear, however, regarding
the work-related outcomes of sickness absence and workability. No significant differences
in effects were seen between the group receiving both usual care (IPRP) and the DAP
intervention and the group receiving usual care only for any of the included outcomes.

Author Contributions: Conceptualisation and methodology K.A., T.H., M.S. and K.D.; formal analy-
sis, K.A., T.H., M.S. and K.D.; writing—original draft preparation, K.A.; writing—review and editing,
K.A., T.H., M.S. and K.D.; project administration, T.H. and K.D.; funding acquisition, T.H., M.S. and
K.D. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by AFA Insurance (grant number 190071).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and ethical approval was obtained from the Regional Ethical Review Board (D-nr 2019-01755
and 2020-00015).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to ethical restrictions.

Acknowledgments: The authors gratefully acknowledge occupational therapists at the interdisci-
plinary pain rehabilitation program for recruiting eligible participants.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Aili, K.; Campbell, P.; Michaleff, Z.A.; Strauss, V.Y.; Jordan, K.P.; Bremander, A.; Croft, P.; Bergman, S. Long-term trajectories of

chronic musculoskeletal pain: A 21-year prospective cohort latent class analysis. Pain 2021, 162, 1511–1520. [CrossRef] [PubMed]
2. Harker, J.; Reid, K.J.; Bekkering, G.E.; Kellen, E.; Bala, M.M.; Riemsma, R.; Worthy, G.; Misso, K.; Kleijnen, J. Epidemiology of

chronic pain in denmark and sweden. Pain Res. Treat. 2012, 2012, 371248. [CrossRef] [PubMed]
3. James, S.L.; Abate, D.; Abate, K.H.; Abay, S.; Abbafati, C.; Abbasi, N.; Bali, A. Global, regional, and national incidence, prevalence,

and years lived with disability for 328 diseases and injuries for 195 countries, 1990-2016: A systematic analysis for the Global
Burden of Disease Study 2016. Lancet 2017, 390, 1211–1259. [CrossRef]

4. Social Insurance Agency. Social Insurance in Figures 2021. 2021. Available online: https://m.forsakringskassan.se/wps/wcm/
connect/11bc72d6-4bbb-4893-8a3b-c9e9eae568f8/social-insurance-in-figures-2021.pdf?MOD=AJPERES&CVID= (accessed on
9 June 2022).

5. Swedish Society of Medicine; The National Board of Health and Welfare; Swedish Association of Local Authorities and Regions;
The Swedish Council on Health Technology Assessment. Indication for Multimodal Rehabilitation in Chronic Pain; Rapport 2011: 2;
The Swedish Council on Health Technology Assessment: Stockholm, Sweden, 2011. (In Swedish)

6. Fischer, M.R.; Schults, M.L.; Stålnacke, B.M.; Ekholm, J.; Persson, E.B.; Löfgren, M. Variability in patient characteristics and service
provision of interdisciplinary pain rehabilitation: A study using the Swedish national quality registry for pain rehabilitation.
J. Rehabil. Med. 2020, 52, jrm00128. [CrossRef] [PubMed]

7. Gatchel, R.J.; Peng, Y.B.; Peters, M.L.; Fuchs, P.N.; Turk, D.C. The biopsychosocial approach to chronic pain: Scientific advances
and future directions. Psychol. Bull. 2007, 133, 581–624. [CrossRef] [PubMed]

8. Linton, S.J.; Bergbom, S. Understanding the link between depression and pain. Scand. J. Pain 2011, 2, 47–54. [CrossRef]
9. Cohen, S.P.; Vase, L.; Hooten, W.M. Chronic pain: An update on burden, best practices, and new advances. Lancet 2021, 397,

2082–2097. [CrossRef]
10. Grimby-Ekman, A.; Kim, M.; Stankovic, N.; Mannheimer, C. Multidimensional health changes after a multimodal pain rehabilita-

tion program: A registry-based study. Pain Rep. 2021, 6, e938. [CrossRef]

http://doi.org/10.1097/j.pain.0000000000002137
http://www.ncbi.nlm.nih.gov/pubmed/33230006
http://doi.org/10.1155/2012/371248
http://www.ncbi.nlm.nih.gov/pubmed/22693667
http://doi.org/10.1016/s0140-6736(17)32154-2
https://m.forsakringskassan.se/wps/wcm/connect/11bc72d6-4bbb-4893-8a3b-c9e9eae568f8/social-insurance-in-figures-2021.pdf?MOD=AJPERES&CVID=
https://m.forsakringskassan.se/wps/wcm/connect/11bc72d6-4bbb-4893-8a3b-c9e9eae568f8/social-insurance-in-figures-2021.pdf?MOD=AJPERES&CVID=
http://doi.org/10.2340/16501977-2765
http://www.ncbi.nlm.nih.gov/pubmed/33191437
http://doi.org/10.1037/0033-2909.133.4.581
http://www.ncbi.nlm.nih.gov/pubmed/17592957
http://doi.org/10.1016/j.sjpain.2011.01.005
http://doi.org/10.1016/S0140-6736(21)00393-7
http://doi.org/10.1097/PR9.0000000000000938


Int. J. Environ. Res. Public Health 2022, 19, 16614 12 of 13

11. LoMartire, R.; Dahlström, Ö.; Björk, M.; Vixner, L.; Frumento, P.; Constan, L.; Gerdle, B.; Äng, B.O. Predictors of Sickness Absence
in a Clinical Population With Chronic Pain. J. Pain 2021, 22, 1180–1194. [CrossRef]

12. LoMartire, R.; Björk, M.; Dahlström, Ö.; Constan, L.; Frumento, P.; Vixner, L.; Gerdle, B.; Äng, B.O. The value of interdisciplinary
treatment for sickness absence in chronic pain: A nationwide register-based cohort study. Eur. J. Pain 2021, 25, 2190–2201.
[CrossRef]

13. Rivano Fischer, M.; Persson, E.B.; Stålnacke, B.M.; Schult, M.L.; Löfgren, M. Return to work after interdisciplinary pain
rehabilitation: One- and two-year follow-up based on the Swedish Quality Registry for Pain rehabilitation. J. Rehabil. Med. 2019,
51, 281–289. [CrossRef] [PubMed]

14. Berglund, E.; Anderzén, I.; Andersén, Å.; Carlsson, L.; Gustavsson, C.; Wallman, T.; Lytsy, P. Multidisciplinary Intervention and
Acceptance and Commitment Therapy for Return-to-Work and Increased Employability among Patients with Mental Illness
and/or Chronic Pain: A Randomized Controlled Trial. Int. J. Environ. Res. Public Health 2018, 15, 2424. [CrossRef] [PubMed]

15. Busch, H.; Bodin, L.; Bergström, G.; Jensen, I.B. Patterns of sickness absence a decade after pain-related multidisciplinary
rehabilitation. Pain 2011, 152, 1727–1733. [CrossRef] [PubMed]

16. Busch, H.; Björk Brämberg, E.; Hagberg, J.; Bodin, L.; Jensen, I. The effects of multimodal rehabilitation on pain-related sickness
absence—An observational study. Disabil. Rehabil. 2018, 40, 1646–1653. [CrossRef] [PubMed]

17. Merrick, D.; Sundelin, G.; Stålnacke, B.M. An observational study of two rehabilitation strategies for patients with chronic pain,
focusing on sick leave at one-year follow-up. J. Rehabil. Med. 2013, 45, 1049–1057. [CrossRef]

18. Cullen, K.L.; Irvin, E.; Collie, A.; Clay, F.; Gensby, U.; Jennings, P.A.; Hogg-Johnson, S.; Kristman, V.; Laberge, M.; McKenzie,
D.; et al. Effectiveness of Workplace Interventions in Return-to-Work for Musculoskeletal, Pain-Related and Mental Health
Conditions: An Update of the Evidence and Messages for Practitioners. J. Occup. Rehabil. 2018, 28, 1–15. [CrossRef]

19. Oakman, J.; Neupane, S.; Proper, K.I.; Kinsman, N.; Nygård, C.H. Workplace interventions to improve work ability: A systematic
review and meta-analysis of their effectiveness. Scand. J. Work Environ. Health 2018, 44, 134–146. [CrossRef]

20. Sennehed, C.P.; Holmberg, S.; Axén, I.; Stigmar, K.; Forsbrand, M.; Petersson, I.F.; Grahn, B. Early workplace dialogue in
physiotherapy practice improved work ability at 1-year follow-up-WorkUp, a randomised controlled trial in primary care.
Pain 2018, 159, 1456–1464. [CrossRef]

21. Carroll, C.; Rick, J.; Pilgrim, H.; Cameron, J.; Hillage, J. Workplace involvement improves return to work rates among employees
with back pain on long-term sick leave: A systematic review of the effectiveness and cost-effectiveness of interventions. Disabil.
Rehabil. 2010, 32, 607–621. [CrossRef]

22. van Vilsteren, M.; van Oostrom, S.H.; de Vet, H.C.; Franche, R.L.; Boot, C.R.; Anema, J.R. Workplace interventions to prevent
work disability in workers on sick leave. Cochrane Database Syst. Rev. 2015, Cd006955. [CrossRef]

23. Hellman, T.; Jensen, I.; Bergström, G.; Busch, H. Returning to work—A long-term process reaching beyond the time frames of
multimodal non-specific back pain rehabilitation. Disabil. Rehabil. 2015, 37, 499–505. [CrossRef] [PubMed]

24. Tjulin, A.; Maceachen, E.; Ekberg, K. Exploring workplace actors experiences of the social organization of return-to-work.
J. Occup. Rehabil. 2010, 20, 311–321. [CrossRef]

25. Liedberg, G.M.; Björk, M.; Dragioti, E.; Turesson, C. Qualitative Evidence from Studies of Interventions Aimed at Return to Work
and Staying at Work for Persons with Chronic Musculoskeletal Pain. J. Clin. Med. 2021, 10, 1247. [CrossRef] [PubMed]

26. Nastasia, I.; Coutu, M.F.; Rives, R.; Dubé, J.; Gaspard, S.; Quilicot, A. Role and Responsibilities of Supervisors in the Sustainable
Return to Work of Workers Following a Work-Related Musculoskeletal Disorder. J. Occup. Rehabil. 2021, 31, 107–118. [CrossRef]
[PubMed]

27. Etuknwa, A.; Daniels, K.; Eib, C. Sustainable Return to Work: A Systematic Review Focusing on Personal and Social Factors.
J. Occup. Rehabil. 2019, 29, 679–700. [CrossRef]

28. Ilmarinen, J. From Work Ability Research to Implementation. Int. J. Environ. Res. Public Health 2019, 16, 2882. [CrossRef]
29. Ilmarinen, J.; Tuomi, K.; Klockars, M. Changes in the work ability of active employees over an 11-year period. Scand. J. Work

Environ. Health 1997, 23 (Suppl. S1), 49–57.
30. Engbers, M.; Furulund, P. Funksjonsvurdering på arbeidsplassen, et hjelpemiddel ved spesialvurdering i regi av bedriftshelsetjenesten.

In Test av Krav og Funksjonsskjema i Praxis; Slutrapport till NHO Arbetsmiljöfondet Projekt S-2387; NHO: Oslo, Sweden, 2006.
31. Johansson, E.; Svartengren, M.; Danielsson, K.; Hellman, T. How to strengthen the RTW process and collaboration between

patients with chronic pain and their employers in interdisciplinary pain rehabilitation programs? Patients’ experiences of the
Demand and Ability Protocol. Disabil. Rehabil. 2022; Online ahead of print. [CrossRef]

32. Nyberg, V.; Sanne, H.; Sjölund, B.H. Swedish quality registry for pain rehabilitation: Purpose, design, implementation and
characteristics of referred patients. J. Rehabil. Med. 2011, 43, 50–57. [CrossRef]

33. World Health Organization. International Classification of Functioning, Disability, and Health, ICF; World Health Organization:
Geneva, Switzerland, 2001.

34. de Zwart, B.C.; Frings-Dresen, M.H.; van Duivenbooden, J.C. Test-retest reliability of the Work Ability Index questionnaire. Occup.
Med. 2002, 52, 177–181. [CrossRef]

35. Ahlstrom, L.; Grimby-Ekman, A.; Hagberg, M.; Dellve, L. The work ability index and single-item question: Associations with sick
leave, symptoms, and health–a prospective study of women on long-term sick leave. Scand. J. Work Environ. Health 2010, 36,
404–412. [CrossRef]

http://doi.org/10.1016/j.jpain.2021.03.145
http://doi.org/10.1002/ejp.1832
http://doi.org/10.2340/16501977-2544
http://www.ncbi.nlm.nih.gov/pubmed/30847496
http://doi.org/10.3390/ijerph15112424
http://www.ncbi.nlm.nih.gov/pubmed/30384498
http://doi.org/10.1016/j.pain.2011.02.004
http://www.ncbi.nlm.nih.gov/pubmed/21507573
http://doi.org/10.1080/09638288.2017.1305456
http://www.ncbi.nlm.nih.gov/pubmed/28345360
http://doi.org/10.2340/16501977-1218
http://doi.org/10.1007/s10926-016-9690-x
http://doi.org/10.5271/sjweh.3685
http://doi.org/10.1097/j.pain.0000000000001216
http://doi.org/10.3109/09638280903186301
http://doi.org/10.1002/14651858.CD006955.pub3
http://doi.org/10.3109/09638288.2014.923531
http://www.ncbi.nlm.nih.gov/pubmed/24893975
http://doi.org/10.1007/s10926-009-9209-9
http://doi.org/10.3390/jcm10061247
http://www.ncbi.nlm.nih.gov/pubmed/33802906
http://doi.org/10.1007/s10926-020-09896-w
http://www.ncbi.nlm.nih.gov/pubmed/32681441
http://doi.org/10.1007/s10926-019-09832-7
http://doi.org/10.3390/ijerph16162882
http://doi.org/10.1080/09638288.2022.2083246
http://doi.org/10.2340/16501977-0631
http://doi.org/10.1093/occmed/52.4.177
http://doi.org/10.5271/sjweh.2917


Int. J. Environ. Res. Public Health 2022, 19, 16614 13 of 13

36. Zigmond, A.S.; Snaith, R.P. The hospital anxiety and depression scale. Acta Psychiatr. Scand. 1983, 67, 361–370. [CrossRef]
[PubMed]

37. Bjelland, I.; Dahl, A.A.; Haug, T.T.; Neckelmann, D. The validity of the Hospital Anxiety and Depression Scale. An updated
literature review. J. Psychosom. Res. 2002, 52, 69–77. [CrossRef] [PubMed]

38. Bastien, C.H.; Vallières, A.; Morin, C.M. Validation of the Insomnia Severity Index as an outcome measure for insomnia research.
Sleep Med. 2001, 2, 297–307. [CrossRef] [PubMed]

39. Dragioti, E.; Wiklund, T.; Alföldi, P.; Gerdle, B. The Swedish version of the Insomnia Severity Index: Factor structure analysis and
psychometric properties in chronic pain patients. Scand. J. Pain 2015, 9, 22–27. [CrossRef]

40. Wong, M.L.; Lau, K.N.T.; Espie, C.A.; Luik, A.I.; Kyle, S.D.; Lau, E.Y.Y. Psychometric properties of the Sleep Condition Indicator
and Insomnia Severity Index in the evaluation of insomnia disorder. Sleep Med. 2017, 33, 76–81. [CrossRef]

41. EuroQol—A new facility for the measurement of health-related quality of life. Health Policy 1990, 16, 199–208. [CrossRef]
42. Rabin, R.; de Charro, F. EQ-5D: A measure of health status from the EuroQol Group. Ann. Med. 2001, 33, 337–343. [CrossRef]
43. Fugl-Meyer, A.R.; Bränholm, I.-B.; Fugl-Meyer, K.S. Happiness and domain-specific life satisfaction in adult northern Swedes.

Clin. Rehabil. 1991, 5, 25–33. [CrossRef]
44. Lisspers, J.; Nygren, A.; Söderman, E. Hospital Anxiety and Depression Scale (HAD): Some psychometric data for a Swedish

sample. Acta Psychiatr. Scand. 1997, 96, 281–286. [CrossRef]
45. Gerdle, B.; Cervin, M.; Rivano Fischer, M.; Ringqvist, Å. Outcomes of Interdisciplinary Pain Rehabilitation Across Subgroups of

the Multidimensional Pain Inventory—A Study From the Swedish Quality Registry for Pain Rehabilitation. Pain Pract. 2021, 21,
662–679. [CrossRef]

46. Afolalu, E.F.; Ramlee, F.; Tang, N.K.Y. Effects of sleep changes on pain-related health outcomes in the general population: A
systematic review of longitudinal studies with exploratory meta-analysis. Sleep Med. Rev. 2018, 39, 82–97. [CrossRef] [PubMed]

47. Aili, K.; Nyman, T.; Hillert, L.; Svartengren, M. Sleep disturbances predict future sickness absence among individuals with lower
back or neck-shoulder pain: A 5-year prospective study. Scand. J. Public Health 2015, 43, 315–323. [CrossRef] [PubMed]

48. Aili, K.; Nyman, T.; Svartengren, M.; Hillert, L. Sleep as a predictive factor for the onset and resolution of multi-site pain: A 5-year
prospective study. Eur. J. Pain 2015, 19, 341–349. [CrossRef] [PubMed]

49. Davies, K.A.; Macfarlane, G.J.; Nicholl, B.I.; Dickens, C.; Morriss, R.; Ray, D.; McBeth, J. Restorative sleep predicts the resolution
of chronic widespread pain: Results from the EPIFUND study. Rheumatology 2008, 47, 1809–1813. [CrossRef]

50. Fugl-Meyer, A.R.; Melin, R.; Fugl-Meyer, K.S. Life satisfaction in 18- to 64-year-old Swedes: In relation to gender, age, partner and
immigrant status. J. Rehabil. Med. 2002, 34, 239–246. [CrossRef]

51. Jansen, J.; Boot, C.R.L.; Alma, M.A.; Brouwer, S. Exploring Employer Perspectives on Their Supportive Role in Accommodating
Workers with Disabilities to Promote Sustainable RTW: A Qualitative Study. J. Occup. Rehabil. 2022, 32, 1–12. [CrossRef]

52. Holmgren, K.; Dahlin Ivanoff, S. Supervisors’ views on employer responsibility in the return to work process. A focus group
study. J. Occup. Rehabil. 2007, 17, 93–106. [CrossRef]

53. Dionne, C.E.; Bourbonnais, R.; Frémont, P.; Rossignol, M.; Stock, S.R.; Laperrière, E. Obstacles to and facilitators of return to work
after work-disabling back pain: The workers’ perspective. J. Occup. Rehabil. 2013, 23, 280–289. [CrossRef]

54. Wynne-Jones, G.; Buck, R.; Porteous, C.; Cooper, L.; Button, L.A.; Main, C.J.; Phillips, C.J. What happens to work if you’re unwell?
Beliefs and attitudes of managers and employees with musculoskeletal pain in a public sector setting. J. Occup. Rehabil. 2011, 21,
31–42. [CrossRef]

55. Buck, R.; Porteous, C.; Wynne-Jones, G.; Marsh, K.; Phillips, C.J.; Main, C.J. Challenges to remaining at work with common health
problems: What helps and what influence do organisational policies have? J. Occup. Rehabil. 2011, 21, 501–512. [CrossRef]

56. Jansen, J.; van Ooijen, R.; Koning, P.W.C.; Boot, C.R.L.; Brouwer, S. The Role of the Employer in Supporting Work Participation
of Workers with Disabilities: A Systematic Literature Review Using an Interdisciplinary Approach. J. Occup. Rehabil. 2021, 31,
916–949. [CrossRef] [PubMed]

57. Jakobsen, K.; Lillefjell, M. Factors promoting a successful return to work: From an employer and employee perspective. Scand. J.
Occup. Ther. 2014, 21, 48–57. [CrossRef] [PubMed]

58. Durand, M.J.; Corbière, M.; Coutu, M.F.; Reinharz, D.; Albert, V. A review of best work-absence management and return-to-work
practices for workers with musculoskeletal or common mental disorders. Work 2014, 48, 579–589. [CrossRef] [PubMed]

59. Zetterberg, H.; Flink, I.; Spörndly-Nees, S.; Wagner, S.; Karlsten, R.; Åsenlöf, P. Behavioral Medicine Physiotherapy in the Context
of Return to Work for Chronic Pain: A Single-Case Experimental Design Study. Int. J. Environ. Res. Public Health 2022, 19, 1509.
[CrossRef] [PubMed]

60. Ravinskaya, M.; Verbeek, J.H.; Langendam, M.; Daams, J.G.; Hulshof, C.T.J.; Madan, I.; Verstappen, S.M.M.; Hagendijk, M.; Kunz,
R.; Hoving, J.L. Extensive variability of work participation outcomes measured in randomized controlled trials: A systematic
review. J. Clin. Epidemiol. 2022, 142, 60–99. [CrossRef] [PubMed]

http://doi.org/10.1111/j.1600-0447.1983.tb09716.x
http://www.ncbi.nlm.nih.gov/pubmed/6880820
http://doi.org/10.1016/S0022-3999(01)00296-3
http://www.ncbi.nlm.nih.gov/pubmed/11832252
http://doi.org/10.1016/S1389-9457(00)00065-4
http://www.ncbi.nlm.nih.gov/pubmed/11438246
http://doi.org/10.1016/j.sjpain.2015.06.001
http://doi.org/10.1016/j.sleep.2016.05.019
http://doi.org/10.1016/0168-8510(90)90421-9
http://doi.org/10.3109/07853890109002087
http://doi.org/10.1177/026921559100500105
http://doi.org/10.1111/j.1600-0447.1997.tb10164.x
http://doi.org/10.1111/papr.13007
http://doi.org/10.1016/j.smrv.2017.08.001
http://www.ncbi.nlm.nih.gov/pubmed/29056414
http://doi.org/10.1177/1403494814567755
http://www.ncbi.nlm.nih.gov/pubmed/25724467
http://doi.org/10.1002/ejp.552
http://www.ncbi.nlm.nih.gov/pubmed/25055982
http://doi.org/10.1093/rheumatology/ken389
http://doi.org/10.1080/165019702760279242
http://doi.org/10.1007/s10926-021-10019-2
http://doi.org/10.1007/s10926-006-9041-4
http://doi.org/10.1007/s10926-012-9399-4
http://doi.org/10.1007/s10926-010-9251-7
http://doi.org/10.1007/s10926-011-9288-2
http://doi.org/10.1007/s10926-021-09978-3
http://www.ncbi.nlm.nih.gov/pubmed/33978875
http://doi.org/10.3109/11038128.2013.857717
http://www.ncbi.nlm.nih.gov/pubmed/24289662
http://doi.org/10.3233/WOR-141914
http://www.ncbi.nlm.nih.gov/pubmed/24990281
http://doi.org/10.3390/ijerph19031509
http://www.ncbi.nlm.nih.gov/pubmed/35162528
http://doi.org/10.1016/j.jclinepi.2021.10.013
http://www.ncbi.nlm.nih.gov/pubmed/34715311

	Introduction 
	Materials and Methods 
	Study Design 
	Participants 
	Interventions 
	Usual Care—Interdisciplinary Pain Rehabilitation Programme (IPRP) 
	The Demand and Ability Protocol (DAP) Intervention 

	Outcome Measures 
	Data Analyses 

	Results 
	Changes in Outcome Measures after Pain Rehabilitation 
	Effects of including DAP in the Interdisciplinary Rehabilitation Programme 

	Discussion 
	Conclusions 
	References

