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Abstract
Purpose To study return to work (RTW) at 2-year follow-up in a randomised controlled trial comparing brief intervention 
(BI) and multidisciplinary intervention (MDI) in employees on sick leave due to low back pain (LBP) stratified for job 
relations.
Methods In total 476 employees on sick leave for 4–12 weeks due to LBP were divided into strata with weak or strong job 
relations, based on perceived risk of losing job and influence on job planning. In each stratum participants were allocated 
to BI or MDI. All participants received BI, i.e. a clinical examination by a rheumatologist and physiotherapist. In addition, 
MDI involved a case manager who made a rehabilitation plan in collaboration with the participant. The primary outcome 
was time to RTW. Secondary outcomes were median weeks in different employment status and selfreported pain, disability 
and psychological health. Sustained RTW was estimated by work status the last 4 weeks before the 2-year date.
Results Participants with strong job relations who received BI had a higher RTW rate (hazard ratio = 0.74 (95% CI 0.57; 
0.96)) and spent more weeks working than participants who received MDI. In the stratum of weak job relations, no differ-
ence was seen regarding RTW and weeks working. For health-related outcomes and sustained RTW no significant results 
were found in neither stratum.
Conclusions Employees with strong job relations achieved higher RTW rates when receiving BI compared to MDI, while 
no difference was found between intervention groups for employees with weak job relations.
Trial Registration Current Controlled Trials ISRCTN14136384. Registered 4 August.

Keywords Low back pain · Return to work · Sick leave · Multidisciplinary intervention · Rehabilitation · Vocational 
rehabilitation

Background

Worldwide, low back pain (LBP) is a common health prob-
lem and a major cause of disability and absence from work 
[1, 2]. Almost half of the people with LBP do not experience 
improvement after 1 year [3]. The probability of returning 
to work declines with long-term absence from work due to 
LBP. Furthermore, the risk of labour market marginalization 
has increased within individuals with LBP [4], resulting in 
major financial implications for individuals with LBP and 
society [3].

The determinants of sickness absence for employees with 
LBP are not only related to pain and disability, but can also 
involve occupational and psychological factors [5, 6], which 
may lead to the need for interventions to facilitate return 
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to work (RTW) [7]. Multidisciplinary interventions (MDI), 
including worksite visits or psychotherapy, have been docu-
mented to result in a higher RTW rate at1-year follow-up 
compared to usual care [8, 9]. Likewise, brief interventions 
(BI) such as a clinical examination and advice provided by a 
doctor and a physiotherapist have shown positive effects on 
RTW compared to usual care in studies with up to 5 years 
of follow-up [10–12].

Studies comparing MDI and BI in employees on sick 
leave due to LBP found similar RTW rates for the two inter-
ventions up to 5 years after the interventions [13–16]. A 
subgroup analysis of our previous study [14, 17] stratifying 
participants according to job relations showed differences in 
RTW regarding job relations: Participants who felt they had 
no influence on their job and/or felt at risk of losing their 
job (weak job relation), had higher RTW rates with MDI 
than BI. Opposite, participants who perceived they had influ-
ence on their own job and did not feel at risk of losing their 
job (strong job relation) had better RTW rates with BI than 
MDI. These subgroup differences regarding job relations 
were tested in a randomised controlled trial (RCT) design; at 
1 year follow-up, this RCT only partly confirmed the results 
of the subgroup analysis [18]. Participants with strong job 
relations achieved higher RTW rates when receiving BI than 
MDI as expected from the subgroup analysis, but there were 
no differences in RTW rates between participants receiving 
BI compared to MDI in participants with weak job relations.

Aim

The aim of this study was to evaluate RTW after 2 years in 
a Danish RCT comparing BI and MDI in employees on sick 
leave due to LBP and stratified according to job relations. 
Based on the 1-year follow-up study [18] it was hypoth-
esized that employees with strong job relations would also 
RTW faster with a 2-year follow-up period when receiving 
BI compared to MDI, whereas no significant difference con-
cerning time to RTW was expected within the group with 
weak job relations.

Methods

Study Design, Recruitment and Study Population

The RCT was conducted at the Spine Center, Silkeborg 
Regional Hospital in Denmark between March 2011 and 
August 2016. A total of 476 participants from 13 munici-
palities with a total of 750,000 citizens were recruited 
through general practitioners (GPs). Inclusion criteria were 
employees aged 18 to 60 years, on full or partial sick leave 

from work for 4–12 weeks because of LBP, with or without 
radiculopathy and ability to speak and understand Danish.

Employees on sick leave with continuing and progres-
sive signs of radiculopathy indicating plans for surgery, back 
surgery within the last year, specific back diseases, known 
abuse problems, pregnancy, or primary psychiatric disorders 
were excluded [18].

The study was registered at Current Controlled Trials 
(ISRCTN14136384).

Randomisation and Blinding

All participants with LBP completed a baseline question-
naire before the initial clinical examination. Based on two 
questions: “Do you have influence on work planning?” and 
“Do you feel at risk of losing your job due to the present 
sick leave?” participants were divided into two groups based 
on either strong or weak job relations. Participants who 
answered “yes” to the first question and “no” to the second 
question were allocated to the group of strong job relations, 
whereas the remaining participants were allocated to the 
group of weak job relations. In addition, participants with 
an ongoing compensation claim were allocated to the group 
of strong job relations, as our previous subgroup analysis 
showed that participants with a compensation claim and 
strong job relations returned to work faster when receiv-
ing BI [17]. Each group was randomised 1:1 by a computer 
number generator to receive BI or MDI. The initial clini-
cal examination was double-blinded, but due to the nature 
of the interventions, both participants and caregivers were 
aware of which of the two interventions participants received 
afterwards [19].

Interventions

The interventions have previously been described in detail 
[19]. In short, all participants underwent a clinical low back 
examination by a rheumatologist including measurement of 
range of motion and estimation of tender points. In addi-
tion, results from Magnetic Resonance Imaging (MRI) of 
the lumbar spine were explained to the participant. Fur-
thermore, the participants were informed that exercise and 
physical activity is the best documented treatment for LBP, 
and that psychosocial distress can prolong and worsen pain. 
An examination by a physiotherapist including a mechani-
cal evaluation and advice on exercise was carried out. Par-
ticipants with radiculopathy were informed about the good 
prognosis and about the possibility of surgery if case of no 
improvement. All participants were advised to RTW when 
possible. Finally, a follow-up visit with the physiotherapist 
was scheduled 2 weeks later.

In addition to the brief intervention, MDI included a com-
prehensive interview with a case manager (a social worker, 
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an occupational therapist or a specialist in social medicine) 
within a week after the first consultation. The interview cov-
ered work, private life, psychological pain management and 
any uncertainties related to RTW. A tailored rehabilitation 
plan for RTW was made jointly by the participant and the 
case manager including a time schedule for gradual RTW 
and a realistic workload. Appointments with individual team 
members were arranged when relevant. The entire multidis-
ciplinary team including the rheumatologist and the physi-
otherapist discussed the rehabilitation plan, and a copy of 
the plan was sent to the municipal job centre. In addition, 
the case manager arranged a meeting at the workplace or 
contacted the employer by phone upon agreement with the 
participant. When the participant had returned to work or 
this was deemed impossible after 3 months, the intervention 
was stopped.

Vocational Outcomes

The primary outcome was time to RTW and defined as the 
period between randomisation and RTW. RTW was opera-
tionalised as not receiving any social transfer income except 
unemployment benefits or flexible job compensation for at 
least four consecutive weeks.

As secondary outcomes the cumulative incidence pro-
portion (CIP) of participants having returned to work dur-
ing the 2-year follow-up was measured as well as sustained 
RTW, defined as the percentage of participants working 
during the last 4 weeks up to the 2-year date after randomi-
sation. Moreover, the median time to RTW was measured. 
The participants were divided into five groups according to 
their weekly employment status and the median number of 
weeks was assessed; (1) working, (2) sick leave benefits, (3) 
interdisciplinary rehabilitation programme (vocational, edu-
cational and social activities with the purpose of improving 
the person’s ability to work [20]), 4) cash benefits (financial 
support provided to people unable to support themselves by 
employment), and 5) disability pension.

Information about vocational outcomes was obtained 
from the Danish Register for Evaluation of Marginalisation, 
DREAM, which is administrated by the Danish Agency for 
Labour Market and Recruitment and contains weekly infor-
mation on public transfer payments [21].

Health and Disability Outcome

Participants completed a questionnaire about health and 
disability at baseline and after 2 years. Pain intensity was 
measured by the Low Back Pain Rating scale, consisting 
of six questions on actual, worst and average level of back 
and leg pain within the last two weeks. A sum score (0–60) 
was calculated, higher scores indicating more pain [22]. Dis-
ability was assessed by the Roland Morris disability scale 

(0–23), which include 23 questions with “yes” (1) or “no” 
(0) responses, a higher number indicating more disability. 
In case of a missing answer, it was considered a “no” [23]. 
Symptoms of bodily distress, illness worry, anxiety and 
depression were assessed by the Common Mental Disorder 
Questionnaire (CMDQ) [24]. It contains Likert scales from 0 
(not at all) to 4 (extremely) to rate symptoms within the last 
4 weeks. Fear avoidance was measured by three items from 
the Orebro Musculoskeletal Pain Questionnaire [25]. A sum 
score (0–30) was calculated, and higher scores expressed 
a higher level of fear avoidance. Health-related quality of 
life (HRQoL) was measured by Euroqol (5Q-5D-3L) and an 
index value was calculated by the Danish country-specific 
values [26].

Analysis

Cox proportional hazards regression analysis was used to 
compare RTW rates by means of hazard ratios (HR) in the 
two intervention groups within the group with strong job 
relations as well as the group with weak job relations. We 
included death, emigration, early retirement and retirement 
as competing risks in the analyses. Kaplan Meier curves 
were made to show the rate and fraction of participants hav-
ing returned to work. We analysed sustained RTW by using 
the Chi-squared test and the median number of weeks in the 
five different groups of employment status using the Wil-
coxon rank-sum test.

Changes in scores for health and disability from baseline 
until 2-year follow-up were analysed by the t-test between 
the intervention groups in each stratum.

Comparisons of baseline characteristics of non-respond-
ers of the 2-year follow-up questionnaire between the inter-
vention groups were made by the Chi-squared test, the t-test, 
Fisher’s exact test or the Wilcoxon rank-sum test. Further-
more, analysis of baseline characteristics of responders and 
non-responders of the 2-year follow-up questionnaire was 
made also using the Chi-squared test, the t-test, Fisher’s 
exact test or the Wilcoxon rank-sum test.

The statistical significance level was P < 5%, and all sta-
tistical analyses were performed in Stata/MP 16.1.

Results

Vocational Outcomes

A total of 476 employees on sick leave due to LBP were 
included in the study. The 204 participants with weak job 
relations and no compensation claim were randomised to 
MDI (n = 102) or BI (n = 102). Likewise, the 272 partici-
pants with strong job relations and/or an ongoing com-
pensation claim were randomised to MDI (n = 135) or BI 
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(n = 137). Within the stratum of strong job relations, par-
ticipants receiving BI had a significantly higher RTW rate 
than participants receiving MDI (HR = 0.74 (95% CI 0.57; 
0.96)) as well as a significantly higher CIP and lower median 
time to RTW; however, no difference in sustained RTW was 
observed. In the stratum of weak job relations, no significant 
difference was seen in RTW rates, CIP, median time to RTW 
or sustained RTW (Table 1; Fig. 1).

Participants with strong job relations who received BI 
spent significantly more weeks working compared to par-
ticipants who received MDI (Table 2). Within the stra-
tum of weak job relations, no significant differences were 

found regarding weeks spent in the five different groups of 
employment status between participants in MDI and BI, 
respectively.

Health and Disability Outcomes

In total, 188 (69%) participants with strong job relations and 
131 (64%) participants with weak job relations completed 
the 2-year follow-up questionnaire (67% overall response 
rate). Non-responders in the two intervention groups were 
similar regarding all baseline variables in both strata, except 
that non-responders randomised to MDI had a significantly 

Table 1  Comparing return to 
work for BI and MDI stratified 
for job relations

MDI multidisciplinary intervention, BI brief intervention, Hazard ratio (Competing risks: Death, emigra-
tion, early retirement or retirement)
* P < 0.05
a Time to RTW in weeks
b CIP (Cumulative Incidence Proportion) shows the percentages of individuals having returned to work for 
at least 4 weeks
c Percentages of participants working the last 4 weeks up to the 2-year date after inclusion

Weak job relations Strong job relations Total 
population 
n = 476MDI

n = 102
BI
n = 102

MDI
n = 135

BI
n = 137

Hazard ratio (95% CI) 0.99 (0.73;1.34) 1 (ref) 0.74 (0.57;0.96)* 1(ref)
Time to RTW, median (CI)a 33 (23;40) 29 (25;42) 30 (23;38)* 22 (18;25) 26 (24;30)
CIPb % (95% CI) 79 (71;87) 81 (74;89) 79 (72;86)* 87 (81;93) 82 (78;85)
Sustained RTW c % (n) 51 (n = 52) 53 (n = 54) 61 (n = 82) 70 (n = 96) 60 (n = 284)

Fig. 1  Time to return to work 
stratified for job relations. BI 
brief intervention, MDI multi-
disciplinary intervention
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higher HRQoL than non-responders randomised to BI 
among participants with strong job relations (data not 
shown). In both strata, non-responders were younger than 
responders among participants randomised to BI, and non-
responders with strong job relations randomised to BI had a 
lower HRQoL compared to responders.

For all health and disability outcomes, no significant dif-
ference in changes from baseline until 2-year follow-up was 
found between any of the intervention groups. In general, 
pain intensity and disability were reduced, and psychologi-
cal health was improved, including fear avoidance, illness 
worry, bodily distress, anxiety and depression symptoms and 
HRQoL was higher (Table 3).

Discussion

The findings support the 1-year follow-up analysis, showing 
that employees with strong job relations had a higher RTW 
rate when receiving BI compared to MDI [18]. Furthermore, 
hazard ratios between the two interventions for participants 
with strong job relations obtained at 1-year follow-up and 
2-year follow-up were very similar, 0.73 and 0.74 respec-
tively. Similar to 1-year follow-up, no significant difference 
in RTW rates was found for employees with weak job rela-
tions allocated to BI compared to MDI (1.07 and 0.99 after 
1- and 2-year follow-up, respectively) [18]. Moreover, the 
results concerning weeks in different employment status 
groups are in accordance with the results regarding RTW 
rates, showing more weeks with work for employees receiv-
ing BI compared to those receiving MDI among employ-
ees with strong job relations, and no significant differences 
among employees with weak job relations. There was no dif-
ference in sustained RTW between the intervention groups 
for participants with weak or strong job relations.

As opposed to 1-year follow-up, no significant differences 
were seen regarding health and disability outcomes in this 
study. An explanation for this may be dilution over time of 
the few differences previously found regarding HRQol, bod-
ily distress and symptoms of depression.

Our finding of a significantly higher RTW rate if allocated 
to BI compared to MDI for participants with strong job rela-
tions was supported by a study by Skouen et al. [27]. In that 
study, men with chronic LBP who received a light-version of 
MDI had increased RTW compared to those who received a 
comprehensive version of MDI. Therefore, a more intensive 
or longer lasting intervention may postpone RTW for some 
employees. Employees with strong job relations have influ-
ence on work planning and do not feel at risk of losing their 
job, therefore a case manager and a tailored rehabilitation 
plan for RTW as well as contact with the workplace as a part 
of the intervention might cause unnecessary delay of RTW 
for this group of employees.Ta
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Other studies comparing BI and MDI found no differ-
ences in RTW at 2-year follow-up [13, 15]. Those findings 
are in accordance with the results for employees with weak 
job relations in the current study and confirm that a clinical 
low back examination and reassuring explanations are suf-
ficient for most employees. Less than half of the participants 
allocated to MDI received a workplace intervention [18], 
as most of the participants declined that the case manager 
contacted their workplace. Thus, a potential effect of this 
part of the intervention cannot be estimated. Sustained RTW 
was lower among participants with weak job relations com-
pared to participants with strong job relations confirming 
their feeling of being at risk of losing their job. Therefore, 
involvement of the workplace might be especially important 
for this group of employees. According to a Cochrane review 
[28], workplace interventions have been reported as a crucial 
element in increasing RTW for individuals on sick leave 
due to LBP, provided there is close cooperation with the 
workplace and changes on the workplace are possible. The 
beneficial effect of workplace interventions in general has 
been confirmed in a recent meta-analysis, but not for work-
ers on sick leave [29]. Mandatory workplace involvement, 
or legislation protecting this vulnerable group of employ-
ees, could possibly improve the outcome for employees with 
LBP, especially for those with weak job relations.

The median time working for employees with strong job 
relations was more than a year (60 and 75 weeks for MDI 
and BI, respectively), during the 2-year follow-up, while 
the employees with weak job relations worked around a 
year (the corresponding weeks were 54 and 57.5). Overall, 
employees only received cash benefits and disability pension 
for a few weeks, while a tendency was seen that a slightly 
higher number of weeks was spent on participation in an 
interdisciplinary rehabilitation programme. The number of 
weeks spent in these groups of employment status were very 
small since being granted these benefits takes time, therefore 
the trend must be followed.

In the total population, 60% were working at 2-year 
follow-up (sustained RTW), while 82% at some point dur-
ing follow-up had returned to work (CIP). When perform-
ing a RTW survival analysis, the participants returning to 
work are excluded (censored), and therefore the percentage 
of participants returning to work may continue to increase 
although fewer participants work, because some of the par-
ticipants succeeding in RTW at first will return to sick leave 
later. Thus, it is also relevant to estimate the number of par-
ticipants at work up to the 2-year date, i.e., sustained RTW.

Two years after the start of the intervention only around 
half of the participants with weak job relations were work-
ing, while 60–70% among participants with strong job rela-
tions were working. Thus, status after 2 years might provide 
a more realistic picture of the attachment to the labour mar-
ket than the CIP.Ta
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Methodological Considerations

A major strength of this study was that the vocational out-
comes were based on the DREAM register, ensuring com-
plete follow-up and reduced selection bias. As in several 
other studies, RTW was defined as four consecutive weeks 
of not receiving social transfer income [14, 30, 31]. The ini-
tial clinical examinations were double-blinded, which may 
have reduced treatment bias. Furthermore, a large sample 
size and the computer-based randomisation were strengths of 
the present study. Randomisation of the participants regard-
ing baseline variables was successful [18], which reduced 
the risk of confounding and selection bias.

Furthermore, the health and disability variables were 
based on validated questionnaires with modest response 
rates of 69% for participants with strong job relations and 
64% for participants with weak job relations at 2-year 
follow-up. Non-responders randomised to MDI had a sig-
nificantly higher HRQoL at baseline than non-responders 
randomised to BI among participants with strong job rela-
tions implicating a risk of selection bias. However, given 
that non-responders in the two intervention groups were 
similar regarding all other baseline variables in both strata, 
we consider the potential selection bias regarding the health 
and disability outcomes to be minor.

Conclusions

During the 2-year follow-up, employees who reported strong 
job relations achieved higher RTW rates and worked more 
weeks when receiving BI compared to MDI. For employ-
ees with weak job relations, no differences in RTW rates 
and weeks working were found between the two interven-
tion groups. These results are in accordance with the results 
reported at 1-year follow-up.

Based on this study; BI is recommended as the standard 
intervention in employees on sick leave due to LBP.
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