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ABSTRACT
Objectives  To investigate whether and to what 
extent, return to work (RTW) expectancy and workability 
mediate the effect of two vocational interventions on 
reducing sickness absence in workers on sick leave from 
a musculoskeletal condition.
Methods  This is a preplanned mediation analysis 
of a three-arm parallel randomised controlled trial 
which included 514 employed working adults with 
musculoskeletal conditions on sick leave for at least 
50% of their contracted work hours for ≥7 weeks. 
Participants were randomly allocated (1:1:1) to one 
of three treatment arms; usual case management 
(UC) (n=174), UC plus motivational interviewing (MI) 
(n=170) and UC plus a stratified vocational advice 
intervention (SVAI) (n=170). The primary outcome was 
the number of sickness absence days over 6 months from 
randomisation. Hypothesised mediators included RTW 
expectancy and workability assessed 12 weeks after 
randomisation.
Results  The mediated effect of the MI arm compared 
with UC on sickness absence days through RTW 
expectancy was −4.98 days (−8.89 to −1.04), and 
workability was −3.17 days (−8.55 to 2.32). The 
mediated effect of the SVAI arm compared with UC on 
sickness absence days through RTW expectancy was 
−4.39 days (−7.60 to −1.47), and workability was 
−3.21 days (−7.90 to 1.50). The mediated effects for 
workability were not statistically significant.
Conclusions  Our study provides new evidence 
for the mechanisms of vocational interventions to 
reduce sickness absence related to sick leave due to 
musculoskeletal conditions. Changing an individual’s 
expectation that RTW is likely may result in meaningful 
reductions in sickness absence days.
Trial registration number  NCT03871712.

INTRODUCTION
Musculoskeletal conditions are the leading contrib-
utor to years lived with disability worldwide.1 
In 2019, an estimated 1.71 billion people (95% 
CI 1.68 to 1.80) globally had a musculoskeletal 
condition, most commonly spinal pain and osteo-
arthritis.2 These conditions are characterised by 
pain and reduced physical function, and often lead 
to significant decline in mental health, increased 

risk of developing other chronic health conditions 
and increased risk of all-cause mortality.3 Muscu-
loskeletal conditions contribute substantial costs to 
individuals and society, mainly due to healthcare 
use, reduced productive life years in the workforce 
and sickness benefits.4–6 There is a pressing need to 
reduce costs related to sick leave through effective, 
individually tailored interventions.7

One promising intervention for reducing sick 
leave from musculoskeletal conditions is motiva-
tional interviewing (MI),8 9 which is a person-centred 
counselling style aimed at increasing motivation 
for change.10 Another promising intervention is 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Results from a randomised controlled trial 
indicated that adding motivational interviewing 
(MI) or a stratified vocational advice 
intervention (SVAI) to usual case management 
(UC) reduced sickness absence days by seven 
workdays over 6 months for workers on sick 
leave due to musculoskeletal conditions.

	⇒ These effects were not statistically significant 
and uncertain due to wide CIs and require 
further investigation into their mechanisms of 
action for optimisation and implementation into 
clinical practice and policy.

WHAT THIS STUDY ADDS
	⇒ The results from this mediation analysis of 
a randomised controlled trial that included 
514 employed workers on sick leave with 
musculoskeletal conditions, showed that adding 
MI or SVAI to UC, reduced sickness absence 
days predominately through changing an 
individual’s return to work expectancy.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Our findings provide evidence for a key 
treatment mechanism of vocational 
interventions, which may provide important 
reductions in sickness absence days for 
people on sickness benefits with one or more 
musculoskeletal conditions.
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vocational advice to overcome modifiable barriers to return to 
work for people with musculoskeletal conditions,11 which could 
be more efficiently delivered as a stratified intervention where 
treatment is matched to patient risk of long-term sick leave.12

The MI-NAV trial,13 a recent pragmatic, three-arm parallel 
randomised controlled trial evaluated the effectiveness of these 
two interventions in addition to usual case management (UC) in 
514 employed workers on sick leave due to a musculoskeletal 
condition who received follow-up from the Norwegian Labour 
and Welfare Administration (NAV). Both the MI and stratified 
vocational advice intervention (SVAI), compared with UC, 
reduced sickness absence days by seven workdays over 6 months. 
Despite no agreed minimal important difference for sickness 
absence, a reduction of seven workdays may be a clinically 
important effect considering the minimal additional resources 
required for providing the interventions above UC alone. 
Although encouraging, there remains uncertainty in the effec-
tiveness of these interventions due to statistically non-significant 
differences and wide CIs; MI compared with UC (−7 days, 95% 
CI −15 to 2) and the SVAI compared with UC (−7 days, 95% 
CI −16 to 1).

There is a need to investigate how the interventions reduced 
sickness absence days to optimise future vocational interven-
tions and facilitate the implementation of effective interven-
tions to clinical and public health practice.14 Mediation analysis 
is a quantitative approach to understand how an intervention 
changes an outcome. Through mediation analysis, we can sepa-
rate the total effect of the intervention into; the indirect effect, 
the intervention’s effect on the outcome through the mediator 
and the direct effect, the interventions effect on the outcome if 
the mediator were fixed at a particular level. Mediation anal-
yses can be particularly useful in understanding why a particular 
intervention might have failed to produce effects. For example, 
an intervention may not be effective because it did not change 
the mediator, or because the mediator was not related to the 
outcome as hypothesised.

Both the MI and SVAI interventions incorporated cogni-
tive and behavioural components. These were hypothesised to 
reduce sickness absence days by increasing two mediators: return 
to work expectations, defined as an individual’s perception of 
the likelihood to return to normal work duties in 3 months and 
workability, defined as an interaction between the person, the 
task and the working environment.7–9 11 15 Therefore, this study 
aimed to investigate whether and to what extent, the hypothe-
sised, theory-driven mechanisms (return to work expectancy and 
workability) mediated the effect of the interventions on reducing 
sickness absence days.

METHODS
Study registration and ethical approval
The study protocol and statistical analysis plan for this medi-
ation analysis were registered prior to analysis. The MI-NAV 
trial was prospectively registered (NCT03871712). This study 
is reported in accordance with A Guideline for Reporting Medi-
ation Analyses.16

Study design and data source
The MI-NAV trial design has been reported elsewhere,7 and the 
primary analyses have been published.13 Briefly, the MI-NAV 
trial was a pragmatic, three-arm parallel randomised controlled 
trial with two separate comparisons; UC compared with MI, 
and UC compared with SVAI. Workers on sick leave due to a 
musculoskeletal disorder were recruited from eight participating 

NAV offices in South-Eastern Norway between April 2019 and 
October 2020. Potential participants were identified from weekly 
updated lists of workers in week 7 of sick leave and contacted 
by recruiters from the NAV directorate. Eligible individuals who 
confirmed participation via telephone were sent an electronic 
link with informed consent and questionnaires to be completed 
before allocation to groups (baseline). Participants were next 
stratified17 into a medium/low or a high risk of long-term sick 
leave group.17 Using a combination of the 10-item version of 
the Örebro Musculoskeletal Pain Screening Questionnaire Short 
Form (ÖMPSQ-SF)18 and the 10-item Keele STarT MSK Tool,19 
participants were stratified to the high-risk group if they had ≥9 
points (out of 12) on the Keele STarT MSK Tool and ≥60 points 
(out of 100) on the ÖMPSQ-SF at baseline and all others strat-
ified to the medium-risk/low-risk group.17 Within each stratum 
of risk group, participants were randomly allocated through 
concealed computer-generated allocation (1:1:1) to one of the 
three treatment arms; UC, MI or SVAI.

Participants
The MI-NAV trial included 514 (25%) of the 2054 identified 
eligible employed working adults (full-time or part-time) on 
sick leave with a musculoskeletal condition for at least 50% 
of their contracted work hours for at least seven consecutive 
weeks. Participants were required to be aged between 18 and 67 
years, diagnosed with any musculoskeletal conditions listed in 
the second edition of the International Classification of Primary 
Care, and have sufficient Norwegian or English language skills 
to answer questionnaires and communicate by telephone. The 
MI-NAV trial excluded people with serious somatic or mental 
health conditions, women who were pregnant and people who 
were unemployed, freelancers or self-employed.

Interventions and control
Usual case management
All participants were offered UC for people on sick leave in 
Norway. This should entail a return-to-work plan made by the 
employer and worker within the first 4 weeks of sick leave; a 
dialogue meeting between the worker, employer and other rele-
vant stakeholders such as general practitioner, arranged by the 
employer within 7 weeks of sick leave, and if necessary, a second 
dialogue meeting between the worker, the employer and other 
relevant stakeholders, arranged by the NAV caseworker after 
approximately 26 weeks of sick leave.

Motivational interviewing plus usual case management
The participants in the MI arm were offered two face-to-face 
MI sessions provided by trained NAV caseworkers in addition 
to UC. The first session was delivered at the local NAV office 
shortly after random allocation, and the second session was 
held 2 weeks later. The MI sessions were delivered according 
to a guideline and based on MI principles to build a collabo-
rative relationship with the participant, for example, asking 
open-ended questions, providing reflections and summaries 
to evoke and enhance change talk. The sessions involved 
discussion of the participants’ readiness, existing support and 
previous attempts to return to work, and provided informa-
tion and support to co-develop an action plan for return to 
work in a MI consistent manner. A comprehensive description 
of the MI intervention is provided in the published fidelity 
evaluation.20
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Stratified vocational advice intervention plus usual case 
management
The participants in the SVAI arm were offered vocational advice 
and case management from trained physiotherapists in addition 
to UC. Participants stratified in the medium-risk/low-risk group 
were offered up to two telephone sessions. Participants strati-
fied in the high-risk group were offered up to four sessions, the 
first by telephone and the remaining by telephone or face-to-
face, including an optional workplace meeting. The first session 
was delivered shortly after random allocation and the treatment 
stopped by week 26 of the sick leave period or if the participant 
had returned to their contracted work hours for four consec-
utive weeks. The sessions involved the provision of evidence-
based advice on the management of musculoskeletal conditions, 
supportive problem-solving to overcome modifiable obstacles 
for return to work, collaborative goal setting and the develop-
ment and implementation of a return-to-work action plan. The 
physiotherapists were also supposed to facilitate collaboration 
and coordination with stakeholders and signposted to addi-
tional services where necessary. A comprehensive description 
of the SVAI intervention is provided in the published process 
evaluation.21

Measurement
Data were collected at baseline (prior to randomisation), 12 and 
26 weeks after randomisation, using a secure online data-capture 
software and from national registries.

Outcome
The primary outcome was sickness absence days from registry 
data delivered by the NAV, measured as lost workdays over 
6 months from randomisation. Any increase in disability 
pensions from baseline was also counted as sick leave. We 
converted the number of sickness absence days to actual time 
away from work using the participants’ contracted work hours 
and amount of sick leave. This was summed up and converted 
to lost workdays, according to a 5-day working week when 
working full-time.

Mediators
Two potential mediators were selected a priori based on prelim-
inary evidence and expert opinion on how the interventions 
may reduce sickness absence.7 8 22 23 A mediator is an inter-
mediate variable that may be affected by an exposure (inter-
vention) and may in turn affect an outcome.16 The potential 
mediators were (i) return to work expectancy, self-assessed 
by one question from the ÖMPSQ-SF18 (“In your estimation, 
what are the chances you will be working your normal duties 
in three months”, scale range 0–10, lower scores indicate worse 
work expectancy) and (ii) workability, self-assessed by one item 
from the Finnish Work Ability Index24 (‘current workability 
compared with the lifetime best’, scale range 0–10, lower 
scores indicate worse workability), both assessed at 12 weeks 
after randomisation.

Figure 1  Diagram of the assumed associations between MI/SVAI and UC on sickness absence days through the potential mediators (return to work 
expectancy and workability). The mediators were assessed at 12 weeks after randomisation, the outcome was measured at 26 weeks after randomisation 
and the potential confounders were measured at baseline. Panel A represents the multiple mediator model and panel B represents the single mediator 
models. The intervention-mediator association is represented by the blue line from the interventions to the mediators. The mediator-outcome association is 
represented by the blue line from the mediators to the outcome. The potential confounders of the mediator-outcome association are represented by the red 
arrows. The direct effect of interventions on the outcome is represented by the yellow line. MI, motivational interviewing; SVAI, stratified vocational advice 
intervention; UC. usual case management.
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Confounders
We identified potential confounders of the mediator-outcome 
association by selecting measured pretreatment covariates that 
are hypothesised to be a cause of the mediator, the outcome or 
both.25 The minimum sufficient adjustment set included age, 
sex, education level, sick leave in the previous year, musculoskel-
etal health, risk of work disability, physical activity and employer 
follow-up all assessed at baseline.

Assumed causal model and assumptions
Figure 1 describes the assumed causal model of the associations 
between the interventions and control on sickness absence days 
through the potential mediators. We assumed no confounding 
of the intervention-mediator and intervention-outcome effects 
due to random allocation of the interventions. We assumed no 
confounding of the mediator-outcome effects due to statistical 
adjustment for a minimum set of potential confounders and that 
the mediators were independent of each other.

Statistical analysis
We estimated the intervention-mediator and mediator-outcome 
effects and corresponding uncertainty estimates for each of the 
potential mediators using two linear regression models: the 
mediator model and the outcome model. Both the mediator 
and outcome models included baseline measures of the selected 
mediator and outcome in the models in addition to the identified 
potential confounders.26 We also included an interaction term 
(allocation×mediator) in the outcome models to increase model 
flexibility.27

All mediation analyses were conducted under the 
counterfactual-based framework using a model-based inference 
approach.28 Within this approach, all causal effects were esti-
mated through direct counterfactual imputation estimation and 
SEs of causal effects were estimated through bootstrapping. We 
estimated the average causal mediation effect (ACME) and the 
average direct effect (ADE) with corresponding uncertainty esti-
mates considering each mediator independently and considering 
all mediators simultaneously as a joint mediator. We also esti-
mated if the ACME and ADE varied between participant risk 
stratification subgroup (medium-risk/low-risk and high-risk).

Although we assumed missing data to be missing at random, 
we addressed this through performing multiple imputation by 
chained equations, generating 10 separate imputed data sets for 
analysis.

Statistical analyses were performed in R V.3.4.4 (The R 
Foundation) and specific packages (mediation28 for mediation 
effects and mice package29 for multiple imputations). Two-sided 
p<0.05 indicated statistical significance.

Sensitivity analyses
We conducted sensitivity analyses to examine the robustness of 
the ACME to possible bias introduced by unmeasured mediator-
outcome confounding. The mediational E-value30 was used 
to assess the minimum strength of the association between an 
unmeasured confounder and the mediator, conditional on 
measured confounders, that would reduce the ACME to zero.

RESULTS
A total of 514 participants were assessed at baseline and 
randomised into the UC (n=174), MI (n=170) and SVAI 
(n=170) treatment arms. Three hundred and eighty (74%) 
participants provided data for potential mediators at 12 weeks 
after randomisation, and 509 (99%) participants provided 
outcome data at 26 weeks after randomisation. The mean (SD) 
age of participants was 48 (10.1) years, 293 participants were 
women (57%) and 221 participants were men (43%). Most 
participants (n=341, 66%) worked in full-time positions, were 
on full sick leave at baseline (n=315, 62%)and reported mean 
(SD) pain intensity rated as moderate-to-severe (6.3 (2.0)). Most 
participants did not currently smoke (n=404, 79%), were phys-
ically active for at least 1 day in the past week (n=331, 64%) 

Table 1  Baseline characteristics

Characteristic*

Usual case 
management,
n=174

Motivational 
interviewing,
n=170

Stratified 
vocational 
advice, n=170

Age, years (mean 
(SD))

47.5 (9.9) 48.3 (10.5) 47.9 (9.9)

Women 94 (54) 99 (58) 100 (59)

Pain intensity† (mean 
(SD))

6.3 (2.2) 6.3 (1.9) 6.4 (2.0)

BMI mean (mean 
(SD))

28.2 (5.1), n=171 28.3 (5.8), n=164 28.2 (5.4), n=166

Current smoker

 � Yes 39 (22) 35 (21) 36 (21)

Physical activity, days 
previous week

 � None 65 (37) 54 (32) 64 (38)

 � 1–2 46 (26) 43 (25) 39 (23)

 � 3–4 38 (22) 45 (26) 41 (24)

 � 5–7 25 (14) 27 (16) 26 (15)

Education

 � Primary school 21 (12) 14 (8) 20 (12)

 � Secondary school 92 (53) 95 (56) 84 (49)

 � Higher education 
up to <4 years

40 (23) 46 (27) 49 (29)

 � Higher education 
≥4 or greater

21 (12) 15 (9) 17 (10)

White-collar workers 58 (33) 56 (33) 61 (36)

Blue-collar workers 116 (67) 114 (67) 109 (64)

Risk group

 � Low/Medium 136 (78) 134 (79) 135 (79)

 � High 38 (22) 36 (21) 35 (21)

Employer follow-up

 � No follow-up 65 (37) 72 (42) 72 (42)

 � Dialogue meeting 
or follow-up plan

64 (37) 53 (31) 65 (38)

 � Dialogue meeting 
and follow-up plan

44 (25) 40 (24) 32 (19)

Sickness absence days 
previous 12 months, 
work days (median 
(IQR))

38.5 (29.8–49.9), 
n=171

35.1 (30.7–50.0), 
n=169

36.2 (26.4–50.0), 
n=169

Workability‡ (mean 
(SD))

2.8 (2.5), n=173 3.3 (2.8) 3.1 (2.7), n=168

Return to work 
expectancy (mean 
(SD))

6.9 (2.8) 7.2 (2.6) 7 (2.8)

*Data are presented as n (%) unless otherwise stated.
†11-point numerical rating scale, scale range 0−10, higher scores indicate more 
severe pain.
‡11-point numerical rating scale, scale range 0−10, higher scores indicate better 
workability.
§11-point numerical rating scale, scale range 0−10, higher scores indicate better 
return to work expectancy.
BMI, body mass index.
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and had a mean (SD) body mass index of 28.2 (5.4). Baseline 
characteristics are summarised in table 1.

The proportion of missing data was <5% for all variables 
except the potential mediators which had 26% missing data. The 
missing data were imputed for all analyses.

The MI intervention compared with UC was associated with 
statistically significant improvement in the mediator return to 
work expectancy (0.69 (95% CI 0.04 to 1.33), 0–10 scale) and a 
non-statistically significant improvement for the mediator work-
ability (0.49 (95% CI −0.15 to 1.23), 0–10 scale) (table 2). Both 
mediators were associated with a statistically significant reduc-
tion in sickness absence days; return to work expectancy −4.65 
(95% CI −6.43 to −2.87) days and workability −7.85 (95% CI 
−9.68 to −6.02) days (table 2).

The SVAI intervention compared with UC was associated with 
statistically significant improvement in the mediator return to 
work expectancy (0.76 (95% CI 0.11 to 1.41), 0–10 scale) and a 
non-statistically significant improvement in the mediator work-
ability (0.55 (95% CI –0.07 to 1.17), 0–10 scale) (table 2). Both 
mediators were associated with a statistically significant reduc-
tion in sickness absence days; return to work expectancy −4.57 
(95% CI –6.43 to −2.71) days and workability −7.89 (−9.61 to 
−6.17) days (table 2).

Mediation effects
Effect decomposition for the MI versus UC and SVAI versus UC 
comparisons for the outcome sickness absence days considering 
each mediator independently and combined are presented in 
table 2 and table 3, respectively. Figure 2 compares the ACME 
for each intervention comparison on the outcome considering 
each mediator independently and combined.

MI versus UC comparison
The ACME of return to work expectancy for the MI interven-
tion compared with UC was −4.98 (95% CI −8.89 to −1.04) 

sickness absence days, whereas the ACME of workability was 
−3.17 (95% CI −8.55 to 2.32) days (not statistically significant). 
When both mediators were considered simultaneously, the joint 
mediation effect was −6.22 (95% CI −12 to −0.44) days.

SVAI versus UC comparison
The ACME of return to work expectancy for the SVAI interven-
tion compared with UC was −4.39 (95% CI −7.60 to −1.47) 
sickness absence day, whereas the ACME of workability was 
−3.21 (95% CI −7.90 to 1.50) days (not statistically significant). 
When both mediators were considered simultaneously, the joint 
mediation effect was −5.19 (95% CI −10.82 to −0.44) days.

There was no evidence that risk stratification subgroup 
(medium-risk/low-risk or high-risk) moderated the ACME for 
the MI versus UC or SVAI versus UC comparisons.

Sensitivity analyses
The sensitivity analyses (online supplemental table 1) suggest 
that the statistically significant ACMEs for the MI versus UC 
and SVAI versus UC comparisons on outcome sickness absence 
days are robust to potential unmeasured mediator-outcome 
confounding. The mediational E-values for these ACME on the 
risk ratio scale ranged from 1.63 to 1.75 for the MI versus UC 
comparison and 1.57 to 1.65 for the SVAI versus UC compar-
ison. That is, the strength of the association of an unmeasured 
confounder with both the mediator and the outcome, condi-
tional on the measured covariates, would need to be at minimum, 
>1.57 on the risk ratio scale to reduce the ACME to zero.

DISCUSSION
In our study, we found that the addition of two sessions of MI 
or one to four sessions of SVAI to UC reduced sickness absence 
days predominately through changing individuals’ return to 
work expectancy. Neither intervention was able to sufficiently 

Table 2  Effect decomposition for the effect of the interventions compared with UC on sickness absence days considering the mediators 
independently

Mediator
Intervention-mediator 
effect (95% CI)

Mediator-outcome 
effect (95% CI)

Average causal 
mediation effect 
(95% CI)

Average direct effect 
(95% CI)

Average total effect 
(95% CI)

Proportion 
mediation

MI versus UC (n=344)

 � Workability 0.49 (−0.15 to 1.23) −7.85 (−9.68 to −6.02) −3.17 (−8.55 to 2.32) −1.67 (−8.00 to 4.68) −4.84 (−13.04 to 4.01) 57%

 � Return to work 
expectancy

0.69 (0.04 to 1.33) −4.65 (−6.43 to −2.87) −4.98 (−8.89 to −1.04) −0.16 (−7.97 to 7.16) −5.14 (−13.51 to 3.11) 80%

SVAI versus UC (n=344)

 � Workability 0.55 (−0.07 to 1.17) −7.89 (−9.61 to −6.17) −3.21 (−7.90 to 1.50) −4.65 (−11.43 to 1.90) −7.87 (−16.41 to 0.45) 41%

 � Return to work 
expectancy

0.76 (0.11 to 1.41) −4.57 (−6.43 to −2.71) −4.39 (−7.60 to −1.47) −3.82 (−11.32 to 3.58) −8.21 (−16.08 to 0.07) 51%

All effects unstandardised and presented with their 95% CIs.
MI, motivational interviewing; SVAI, stratified vocational advice intervention; UC, usual case management.

Table 3  Effect decomposition for the effect of the interventions compared with UC on sickness absence days considering the mediators combined

Average causal mediation effect 
(95% CI)

Average direct effect 
(95% CI)

Average total effect 
(95% CI) Proportion mediation

MI versus UC (n=344)

 � Return to work+workability −6.22 (−12 to −0.44) −1.15 (−8.49 to 6.18) −7.38 (−16.79 to 2.04) 84%

SVAI versus UC (n=344)

 � Return to work expectancy+workability −5.19 (−10.82 to −0.44) −5.82 (−12.77 to 1.13) −11.01 (−23.59 to 0.69) 47%

All effects unstandardised and presented with their 95% CIs.
MI, motivational interviewing; SVAI, stratified vocational advice intervention; UC, usual case management.
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change an individual’s perception of their workability, which 
if targeted, is likely to lead to greater reductions in sickness 
absence days. Together, our findings provide evidence for key 
mechanisms of vocational interventions, which if optimised, may 
provide important reductions in sickness absence days for people 
on sickness benefits due to a musculoskeletal condition.

Although return to work expectations and self-assessed work-
ability are considered important predictors of return to work 
outcomes for people with musculoskeletal conditions,31 32 our 
findings suggest that they are also important treatment mecha-
nisms which should be specifically targeted by vocational reha-
bilitation programmes. To our knowledge, this is the first study 
to investigate how vocational interventions reduce sickness 
absence days using mediation analysis in individuals with muscu-
loskeletal conditions. Although several studies have shown that 
return to work expectancies23 and workability33 mediated the 
effect of workplace exposures on work absence among injured 
and non-injured workers, only one previous study has investi-
gated the mechanisms of a vocational intervention.34 This study 
found no evidence of mediation with any of their proposed 
mechanisms (fear-avoidance beliefs, perceived muscle strength, 
use of assistive devices at work and perceived physical exertion 
at work) on clinical outcomes.34 There is a need for future trials 
of vocational interventions to prospectively include mediation 
analyses to build on this limited evidence base.

One way to optimise vocational interventions is to identify and 
improve targeting of important treatment mechanisms. Media-
tion analysis involves estimating the intervention-mediator and 
mediator-outcome effects which can help to provide insight into 
possible treatment mechanisms and potential treatment targets. 
For example, the intervention-mediator effect describes how 
the intervention affects the mediator (action theory) and the 
mediator-outcome effects describes how the mediator affects the 
outcome (conceptual theory). Our mediation analysis found that 
the MI or SVAI interventions did not sufficiently change work-
ability relative to UC (intervention-mediator effect). Considering 

the large association between changes in workability and reduced 
sickness absence days (mediator-outcome effect), future itera-
tions of MI or SVAI should aim to better target an individual’s 
perception of workability to produce a greater reduction in sick-
ness absence days.

Our results emphasise the need to shift an individual’s return 
to work expectations and improve their perception of work-
ability. The concept of expectancies has been linked to several 
factors that impact return to work outcomes, such as self-efficacy 
and pain catastrophising.35 An individual’s previous negative 
experiences (eg, work and/or pain experiences) may reduce the 
level of confidence to perform a specific behaviour or actively 
engage in the return-to-work process. According to Bandura,36 
negative expectancies can be improved through expectancy-
disconfirming experiences using, for example, graded activity to 
enhance the individual’s thoughts of positive experiences and 
lead them to expect positive experiences in the future. Work-
ability can be improved through coordinated efforts to change an 
individual’s perception of their work demands and environment, 
their functional capacities and their mental resources,37 such as 
through a combination of educational, rehabilitation and work-
place engagement strategies. Return to work stakeholders (eg, 
clinician, caseworker, employer) should also be mindful of how 
they communicate to workers with musculoskeletal conditions 
because their language can positively or negatively influence 
return to work expectations and perceptions of workability.38 
For example, language which suggests that the worker on sick 
leave is now fragile, vulnerable and unfit to move can reduce 
their perception of workability and return to work expecta-
tions, negatively influencing future treatment engagement and 
recovery.

Strengths and limitations
Strengths of this study include using data from a large, high-
quality, pragmatic randomised controlled trial which tested 

Figure 2  Average causal mediation effect (ACME) for the effect of the interventions compared with usual case management (UC) on sickness absence 
days considering the mediators independently and combined. Estimates are ACME with 95% CIs estimated through direct counterfactual imputation 
estimation and bootstrapping, respectively. Effects are expressed as sickness absence days. MI, motivational interviewing; SVAI, stratified vocational advice 
intervention.
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the addition of two interventions to standardised, UC control. 
This design strengthens inferences about the causal mechanisms 
for each intervention by minimising risks of confounding and 
controlling for non-specific elements of receiving UC.14 39 We 
used an evidence-based and consensus-based approach to our 
mediation analysis and transparently reported our findings 
following recommended reporting guidance.16

Although we had almost complete outcome data (99%), a 
limitation of our study is that there was 26% missing data for 
the two potential mediators. Missing data were assumed to be 
missing at random and were managed through multiple imputa-
tion for all analyses. In addition, we cannot know if all relevant 
mediator-outcome confounders were accounted for in the anal-
yses. For example, we did not assess and adjust for the potential 
confounders psychological distress or physical and psycholog-
ical occupational demands which could bias the indirect and 
direct effects. However, results from our sensitivity analyses 
suggest that our findings are robust to unmeasured confounding. 
Finally, there were small difference in the baseline characteris-
tics between groups (eg, education and employer follow-up). 
However, any differences in baseline characteristics, including 
mediators return to work expectancy and workability, are the 
result of chance.40

CONCLUSIONS
Overall, our study provides new evidence for the mechanisms 
of vocational interventions to reduce sickness absence days and 
address substantial costs related to sick leave due to muscu-
loskeletal conditions. We found that adding vocational inter-
ventions to UC, reduced sickness absence days predominately 
through changing an individual’s return to work expectancy. 
Our results suggest that changing an individual’s expectation 
that return to work is likely and their perception of work-
ability may result in meaningful reductions in sickness absence 
days.
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Supplementary Table 1. Mediational E-values for average causal mediation effect on the 

risk ratio scale.  

 

Mediator(s) E-value point effect E-value lower bound 

 

MI vs UC 
 

Workability 1.46 1 

Return to work expectancy 1.63 1.23 

Joint 1.75 1.14 
 

SVAI vs UC 
 

Workability 1.46 1 

Return to work expectancy 1.57 1.26 

Joint 1.65 1.02 

 

E-values were considered small (risk ratio <1.25), medium (risk ratio 1.25 to 2) and large (risk ratio >2)1 

 

1 Rubinstein SM, Terwee CB, Assendelft WJJ, de Boer MR, van Tulder MW. Spinal 

manipulative therapy for acute low‐back pain. Cochrane Database of Systematic Reviews 

2012, Issue 9. Art. No.: CD008880.  
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