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Objective: Studies suggest that symptom reduc-
tion is not necessary for improved return-to-work
after occupational rehabilitation programmes. This
secondary analysis of a randomized controlled trial
examined whether pain intensity and mental dist-
ress mediate the effect of an inpatient programme
on sustainable return-to-work.

Methods: The randomized controlled trial compared
inpatient multimodal occupational rehabilitation
(n=82) with outpatient acceptance and commit-
ment therapy (n=79) in patients sick-listed due to
musculoskeletal and mental health complaints. Pain
and mental distress were measured at the end of
each programme, and patients were followed up on
sick-leave for 12 months. Cox regression with an
inverse odds weighted approach was used to assess
causal mediation.

Results: The total effect on return-to-work was in
favour of the inpatient programme compared with
the control (hazard ratio (HR) 1.96; 95% confi-
dence interval (95% CI) 1.15-3.35). There was no
evidence of mediation by pain intensity (indirect
effect HR, 0.98; 95% CI, 0.61-1.57, direct effect
HR, 2.00; 95% CI, 1.02-3.90), but mental distress
had a weak suppression effect (indirect effect HR,
0.89; 95% CI, 0.59-1.36, direct effect HR, 2.19;
959% CI, 1.13-4.26).

Conclusion: These data suggest that symptom
reduction is not necessary for sustainable return-
to-work after an inpatient multimodal occupational
rehabilitation intervention.
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Returning to work after long-term sick leave is
challenging, and may be affected by biological,

(LAY ABSTRACT )
The work disability paradigm posits work disability as
a psychosocial and work-related issue. However, it is
unclear whether clinical symptoms, such as pain inten-
sity and mental distress, mediate the effectiveness of
return-to-work interventions. The results of this study
support existing evidence suggesting that symptom re-
duction is not necessary for successful return-to-work.
Symptoms of mental distress slightly suppressed the
favourable effect of the intervention, but this estimate
was imprecise. Future studies should explore whether
individuals with mental distress require an adapted
\treatment approach. J

psychological, and social mechanisms (1). Multimodal
occupational programmes have been recommended to
aid sick-listed workers with chronic musculoskeletal
pain and mental health conditions (2). To improve the
effectiveness of future return-to-work interventions,
it is important to understand the causal mechanisms
underlying their success.

Previous return-to-work interventions have im-
proved work participation, but have, to a lesser
extent, been beneficial for health outcomes, such as
pain intensity and psychological complaints (3-5).
However, it is unclear whether symptom reduction is
necessary for successful return-to-work. No previous
study has examined the potential mediating role of
pain intensity and mental distress on the effect of
occupational rehabilitation on return-to-work using
analyses that support causal inference. We recently
reported that an inpatient multimodal occupational
rehabilitation programme was more effective in
promoting return-to-work than a less comprehensive
outpatient programme with acceptance and commit-
ment therapy for individuals with musculoskeletal
and mental health complaints (5). The current study
uses an inverse odds weighting approach to assess
whether pain intensity and symptoms of mental dist-
ress at the end of the programme causally mediated
the effect of the inpatient programme on sustainable
return-to-work.
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METHODS

Study design, participants and interventions

We conducted secondary analyses of a randomized controlled
trial (ClinicalTrials.gov no.NCT01926574) evaluating whether
inpatient multimodal occupational rehabilitation was more ef-
fective than a less comprehensive outpatient control program
on sickness absence (5). The trial enrolled individuals aged
18-60 years who had 2—12 months sick leave with a diagnosis
within the musculoskeletal (L), psychological (P) or general
and unspecified (A) chapters of the International Classification
of Primary Care, Second edition (ICPC-2) (6). The inpatient
multimodal occupational rehabilitation programme was both
individual and group-based with 2-3 designated coordinators
(e.g. physical therapist, psychologist, exercise physiologist,
nurse) per group involved in coordinating and executing the
intervention. The programme lasted 3.5 weeks with 6-7 h
each day except on weekends. It consisted of physical training,
mindfulness, psychoeducation, acceptance and commitment
therapy, and work-related problem solving. The aim of work-
related problem solving was to motivate the participant, clarify
the value of work and highlight challenges and resources,
and develop a realistic return-to-work plan. The outpatient
programme consisted mainly of group-based acceptance and
commitment therapy for 2.5 h once a week for 6 weeks. The
sessions were led by a physician, or a psychologist trained in
acceptance and commitment therapy. In addition, there was a
group session with psychoeducation on physical activity led by
a physiotherapist, 2 individual sessions with a social worker,
and a short individual closing session with a group therapist. In
this last session a summary letter was written to the participant’s
general practitioner.

A total of 166 participants were included in the randomized
controlled trial, but 5 participants recently withdrew their
consent and were excluded from the current analysis sample.
Further details of the trial, including the inclusion and exclusion
criteria, intervention programmes and main findings of the trial
have been reported previously (5).

Outcome

Sick-leave data was obtained from a linkage to data from the
Norwegian Labour and Welfare Service, which contain infor-
mation on any form of sickness absence and disability benefits
in Norway. Information was retrieved on all registered medical
benefits for each participant during 12 months of follow-up,
and sustainable return-to-work was defined as 1 month without
receiving any medical benefits.

Mediators

Data were collected on pain intensity and mental distress using
questionnaires at the end of the rehabilitation. Pain intensity was
measured by asking participants to rate their average pain level
during the last week on a numerical rating scale (0=no pain;
10=worst imaginable pain) (7). Mental distress during the last
week was measured by the Hospital Anxiety and Depression
scale (HADS) (8), which includes subscales for anxiety and
depression, with a maximum score of 21 for each.

Randomization and blinding

Potential participants were identified in the National Social
Security System and randomized after an outpatient screen-
ing. Blinding of participants and caregivers was not possible.
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Sickness absence data were provided by employees at the
Norwegian Welfare and Labour Service, who were unaware of
group allocation. The researchers were not blinded.

Statistical analysis

A causal mediation analysis was conducted using the inverse
odds weighting procedure (9) that decompose the total effect
of the exposure (rehabilitation programme) on the outcome
(return-to-work) into a natural direct effect of the exposure on
the outcome, and a natural indirect effect through the mediator
(e.g. pain intensity). The inverse odds weights were obtained
by first regressing the exposure variable (i.e. intervention vs
control) on pain intensity assessed at the end of the interven-
tion and control programme using a logistic model. Age (con-
tinuous), sex (man, woman), and education (high (college/
university) or low) were included as covariates to control for
possible mediator-outcome confounding (Fig. 1). The weights
were then applied to Cox regression to estimate: (i) the total
effect of the intervention as the overall hazard ratio (HR) for
sustainable return-to-work comparing the intervention with the
control group; (if) the natural indirect effect of the intervention
as the HR for sustainable return-to-work mediated by pain
intensity; and (7if) the natural direct effect of the intervention
as the HR for sustainable return-to-work not mediated by pain
intensity. A similar analysis was then used to assess mediation
by anxiety and depression, and in a final model mediation was
assessed by all 3 potential mediators. Precision of the HRs are
given as 95% confidence intervals (95% Cls) from bootstrap-
ping using 1000 replications (10). STATA 17 was used for all
analyses (StataCorp. 2021. Stata Statistical Software: Release
17. College Station, TX, USA: StataCorp LP).

RESULTS

Table I presents baseline characteristics of the 161
participants stratified by intervention and control pro-
gramme. Information about mediators was missing for
26% and 46% of the participants in the inpatient and
outpatient programme, respectively. Overall, mean
sick-leave days during the 12-month follow-up was
113 (standard deviation (SD) 86), and 50% achieved
sustainable return-to-work. Characteristics of the
participants achieving vs not achieving sustainable
return-to-work is shown in Table SI.

Preexposure characteristics

Age
~— Gender ~
- ]
,/ Education \
/
\4 \\
Pain intensity \

\

Mental distress \
|
|

Occupational
rehabilitation RERITI-Ko- otk

w

Fig. 1. Directed acyclic graph for the study. It was hypothesized that the
treatment effect of the inpatient occupational rehabilitation programme
on return-to-work was mediated by pain intensity and mental distress.
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Table I. Baseline characteristics
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Inpatient programme Outpatient programme

(n=82) (n=79)
Age, mean (SD) 46.5 (8.6) 45.2 (10.4)
Women, n (%) 70 (81) 61 (76)
Higher education?, n (%) 30 (37) 34 (43)
Main diagnoses for sick-leave (ICPC-2)°, n (%)

A: general and unspecified 3 (4) 9(11)

L: musculoskeletal 53 (65) 40 (50)

P: psychological 26 (32) 30 (38)
Length of sick leave at inclusion®<, median days (IQR) 204 (163-265) 215 (176-262)
Pain level (0-10), mean (SD) 5.0 (2.1) 4.8 (2.1)
HADS mean (SD)

Anxiety (0-21) 7.3(3.9) 8.6 (4.1)

Depression (0-21) 5.6 (4.0) 6.6 (4.0)

@Higher (tertiary) education (college or university). bBased on data in the medical certificate from the National Social Security System Registry. “Number of days
on sick leave during the last 12 months prior to inclusion. Measured as calendar days, not adjusted for graded sick-leave or part-time job.

HADS: Hospital Anxiety and Depression Scale.

Overall, the inpatient intervention group had a HR for
return-to-work of 1.96 (95% CI 1.15-3.35) compared
with the outpatient programme. There was no evidence
of mediation by pain intensity (indirect effect HR was
0.98; 95% CI 0.61-1.57). The study observed weak
suppression effects of anxiety (indirect effect 0.92;
95% CI 0.63—1.36), depression (HR of 0.96; 95% CI
0.69-1.34), and for anxiety and depression combined
(indirect effect HR 0.89; 95% CI 0.59—1.36), resulting
in a slightly stronger direct effect of the intervention
(HR 2.19; 95% CI1 1.13—4.26). Including pain intensity,
anxiety, and depression as mediators in the same model
gave similar results, with a direct effect HR of 2.22
(95% CI 1.07-4.63) and a total indirect effect HR of
0.88 (95% CI 0.50-1.54).

DISCUSSION

In these secondary analyses of a randomized trial on
sick-listed individuals randomized to inpatient multi-
modal occupational rehabilitation or a less comprehen-
sive outpatient programme, sustainable return-to-work
was not mediated by symptom intensity at the end of
the inpatient occupational rehabilitation. Although
these data indicate that symptoms of mental distress,
particularly anxiety, weakly suppressed the favourable
effect of the return-to-work intervention, this estimate
should be interpreted carefully due to the wide confi-
dence interval.

Previous studies have not assessed whether reducing
symptoms is important for a return-to-work interven-
tion to be effective. The current study corroborates
previous studies indicating that return-to-work inter-
ventions have minor effects on pain intensity, anxiety,
and depression (3, 4, 11). However, this is the first
study to explore whether such symptoms at the end
of the rehabilitation programme mediate the effect
of occupational rehabilitation on return-to-work. The
findings of the current study support the work disability

paradigm, which views chronic musculoskeletal pain
as a psychosocial and work-related issue, and not only
solely a clinical problem (1).

Since the return-to-work process may be influenced
by several interrelated factors, it is recommended that
interventions include clinical, psychological, and work
environment factors, as well as relevant stakeholders
(1, 2). However, the precise mechanisms involved in
successful return-to-work remain unclear (12—14).
Our results emphasize that clinicians should not only
assess clinical factors, such as pain intensity, but
also include psychosocial factors. In addition, our
findings suggest that the intervention was somewhat
less effective for individuals with anxiety, indicating
that they may require a different approach to facilitate
return-to-work. This could entail a stronger involve-
ment of the workplace, for example using principles
from supported employment (5); however, more
research is needed on who benefits from what type
of intervention.

The main strength of this study was the randomized
controlled design and registry data to ensure complete
follow-up on sick leave. Although the temporal assess-
ment of possible mediators (i.e. measured after the
intervention period) support causal estimation of medi-
ation, we cannot rule out residual mediator-outcome
confounding, even in the context of a randomized trial.
In addition, missing data on the mediator could lead to
selection bias, potentially influencing the results (16).

In conclusion, this study found that the effect of
inpatient multimodal occupational rehabilitation
on sustainable return-to-work was not mediated by
symptom intensity. These results align with the work
disability paradigm and support existing evidence
suggesting that symptom reduction is not necessary
for successful return-to-work intervention. This study
found a tendency that mental distress, particularly
anxiety, suppresses the favourable effect of such
interventions, but this association was too imprecise
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to draw any firm conclusion. Future studies should
explore whether individuals with anxiety require a
different treatment approach.
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