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Study design. Population-based randomized con-

trolled trial.

Objective. To assess the effectiveness of workplace in-

tervention and graded activity, separately and combined,

for multidisciplinary rehabilitation of low back pain (LBP).

Summary of Background Data. Effective components

for multidisciplinary rehabilitation of LBP are not yet es-

tablished.

Methods. Participants sick-listed 2 to 6 weeks due to

nonspecific LBP were randomized to workplace intervention

(n 5 96) or usual care (n 5 100). Workplace intervention

consisted of workplace assessment, work modifications,

and case management involving all stakeholders. Partici-

pants still sick-listed at 8 weeks were randomized for

graded activity (n 5 55) or usual care (n 5 57). Graded

activity comprised biweekly 1-hour exercise sessions

based on operant-conditioning principles. Outcomes

were lasting return to work, pain intensity and functional

status, assessed at baseline, and at 12, 26, and 52 weeks

after the start of sick leave.

Results. Time until return to work for workers with

workplace intervention was 77 versus 104 days (median)

for workers without this intervention (P 5 0.02). Work-

place intervention was effective on return to work (hazard

ratio 5 1.7; 95% CI, 1.2–2.3; P 5 0.002). Graded activity

had a negative effect on return to work (hazard ratio 5 0.4;

95% CI, 0.3–0.6; P , 0.001) and functional status. Com-

bined intervention had no effect.

Conclusion. Workplace intervention is advised for

multidisciplinary rehabilitation of subacute LBP. Graded

activity or combined intervention is not advised.

Key words: return to work, low back pain, effective-
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Low back pain (LBP) is the most common and expensive
musculoskeletal disorder in industrialized countries.1

The 12-month prevalence in the general population has
been estimated at 44%.2 LBP is frequently associated
with persistent or recurrent disability and absence from
work.3 High costs are mainly due to sick leave and dis-
ability.4 Almost one fourth of workers with LBP re-
ported sick leave in the past year in the Netherlands.2

Therefore, from an individual and societal perspective,
effective interventions for LBP are needed to prevent
long-term disability and promote early and safe return to
work.

In recent Cochrane reviews5,6 and in most clinical
guidelines, multidisciplinary biopsychosocial rehabilita-
tion programs are advocated for subacute and chronic
LBP. However, according to these reviews, it remains
unclear what the (cost)effective components in these
multidisciplinary programs are. It is therefore concluded
that high-quality randomized controlled trials (RCTs)
are needed to assess the effectiveness of components sep-
arately and combined.

Objectives

In an RCT, Loisel et al7 found that workplace interven-
tion, as a component in multidisciplinary rehabilitation,
was effective on disability and return to work, that clin-
ical intervention had no effect, and that the combination
of both interventions had a (small) additional effect. To
evaluate whether workplace intervention, clinical inter-
vention, or both are more effective than usual care in
another socio-cultural environment, we adjusted the Ca-
nadian interventions and study design to the Dutch so-
cioeconomic context8 and replicated the Canadian
study. The Dutch workplace intervention after 2 weeks
of sick leave consisted of a workplace assessment, work
modifications, and case management in which all major
stakeholders in the return-to-work process participated:
i.e., the worker, the employer, the occupational physi-
cian (OP), and the worker’s general practitioner (GP).
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The clinical intervention after 8 weeks comprised a
graded activity program, i.e., a gradually increasing ex-
ercise program based on a cognitive behavioral ap-
proach.

Methods

Study Design and Setting. This study comprised a single-
blind pragmatic population based RCT, evaluating workplace
intervention and/or graded activity aimed at return to work
after LBP. Thirteen Dutch Occupational Health Services (OHS)
and 16 physiotherapy centers for a total of 99 OPs, 25 ergon-
omists, and 47 physiotherapists (PT) participated in this study.
The Medical Ethics Committee of VU University Medical Cen-
ter approved the study design, protocols, procedures, and in-
formed consent procedure, and all participants provided writ-
ten informed consent. Detailed description of study design and
setting is published elsewhere.8

Participants. The source population (n 5 approximately
100,000) consisted of the worker’s population of the partici-
pating OPs. It was judged by the researchers whether the work-
ers met the inclusion criteria before the first visit to their OP.
The inclusion criteria were: nonspecific LBP,8 full or partial
sick leave due to nonspecific LBP lasting 2 to 6 weeks, age
between 18 and 65 years, and able to give written informed
consent and to complete written questionnaires in Dutch.

The worker’s OP informed the researchers whether a sub-
ject should be excluded due to the following medical criteria:
LBP due to specific causes; coexisting cardiovascular, psychiat-
ric, or juridical contraindications; pregnancy; and sick leave
due to LBP less than 1 month before the current episode of sick
leave.

Treatment Allocation and Blinding. To reduce the risk of
contamination, first randomization took place at the level of
the OP, after prestratification by economic sector of the OP’s
worker population. The researcher (I.A.S.) and research assis-
tant who collected the baseline data were blinded for the treat-
ment allocation.8 Treatment allocation was made known by
the OP to the worker after informed consent and completion of
the first questionnaire. Second, workers who were still on sick
leave after 8 weeks were randomized at the patient level for
graded activity. An independent examiner (H.C.W.dV.) pre-
pared the envelopes for randomization by coding them accord-
ing to a list of random numbers. Data on return to work were
derived from automated databases to prevent bias caused by a
lack of blinding. Although blinding of self-reported outcome
measurements during follow-up was not possible, there was no
direct influence by the researchers or treating professionals be-
cause all questionnaires were mailed to the worker.

Interventions and Training. The Canadian interventions7

were adjusted to the Dutch socioeconomic context.8 In the
Netherlands, workers sick-listed due to low back pain visit
their OP. Usual medical care of OPs is according to the Dutch
occupational guideline on LBP.9 In addition to care according
to the Dutch occupational guideline on LBP, workplace inter-
vention and/or graded activity was applied. The workplace
intervention took place directly after inclusion. The workplace
intervention consisted of a workplace assessment and work
adjustments in which all major stakeholders in the return-to-
work process participated: i.e., the worker, the employer, the

OP, and the worker’s GP.10,11 Graded activity took place at 8
weeks after the start of sick leave. Graded activity comprised a
gradually increasing exercise program based on a operant-
conditioning approach.12 In Table 1 is more detailed informa-
tion provided about the interventions.

The OPs randomized to the workplace intervention group,
PTs and ergonomists received 3 training sessions of 1 3 4 and
2 3 2 hours. All training sessions consisted of theory, role
playing, and feedback on the practiced skills. OPs not random-
ized to the workplace intervention group received one 2-hour
training to apply the guideline only. We provided all profes-
sionals a treatment manual.

Outcome Measures and Prognostic Factors. Sick leave du-
ration due to LBP was the primary outcome measure. Sick leave
was defined in this study, following the Dutch social security
laws, i.e., duration of sick leave in calendar days from the first
day of sick leave to full return to work in own or equal work,
for at least 4 weeks without (partial or full) dropout. This
implicates that for workers who returned to other or not lasting
work during the entire follow-up, time to return to work was
censored in survival analyses. In addition, the total duration of
sick leave due to LBP (including all recurrences of sick leave

Table 1. Content of Interventions

Usual care
The Dutch occupational guideline on low back pain (LBP) advises for

nonspecific LBP9

Education about the good prognosis and the importance of keeping
up or returning to normal activities

Coping with low back pain, fear of movement, and a planning for
the resumption of normal activities is discussed with the worker,
if considered appropriate

Advise to return to work within 2 weeks in the absence of further
problems and, if necessary, temporary work adjustments
regarding working hours or job content. A workplace visit by an
occupational therapist or ergonomist is optional

The general practitioner, or any other medical specialist, is
consulted if curative treatment is considered inappropriate

Workplace intervention
The workplace intervention consisted of a worksite assessment and

work adjustments, based on methods used in participatory
ergonomics.10 For each worker, a group was formed that
included a ergonomist (process leader), the injured worker, the
worker’s supervisor, and possible other stakeholders. After
observation of the worker’s tasks by the ergonomist, obstacles
for return to work were ranked independently by the worker and
the supervisor. Following this, the ergonomist organized a
meeting of the group of stakeholders to brainstorm and discuss
about all possible solutions for the obstacles ranked highest. The
aim was to achieve consensus regarding feasible solutions.
Finally, a short communication form was exchanged between the
OP and the worker’s GP to prevent conflicting advises to the
worker in the return-to-work process11

Graded activity
The intervention consisted of an individual, submaximal, gradually

increasing exercise program with an operant-conditioning
behavioral approach. The content of the program was tailor
made and based on the findings from patient history, physical
examination, functional capacity evaluation, demands from the
patients’ work, and the patients’ expectations on time to return
to work. The aim of this intervention was return to full own or
equal work. During the program, an active role of the worker in
return to work was promoted and the PT acted as a coach and
supervisor, using a hands-off approach.8,12 The entire program
consisted of two 1-hour sessions a week, with 26 sessions
maximally. The program stopped as soon as a lasting return to
own or equal work had been established, according to an
agreed individual schedule

292 Spine • Volume 32 • Number 3 • 2007



episodes) was calculated for the entire 12-month follow-up
period. Sick leave data were collected continuously during fol-
low-up from automated databases. Functional status and pain
were secondary outcome measures. Functional status of the
worker was measured by the Roland-Morris Disability Ques-
tionnaire.13,14 An individual score could vary from 0 (no dis-
ability) to 24 (severe disability). Pain intensity was measured on
a 10-point visual analogue scale ranging from 0 (no pain) to 10
(very severe pain).15 The secondary outcomes were assessed at
baseline, and at 12, 26, and 52 weeks after the first day of sick
leave. Finally, data were collected on prognostic factors for
duration of sick leave.8

Power Calculation. To detect a 20% and 30% difference in
return-to-work rate (full return to work) for the workplace and
graded activity respectively, a sample size of 200 workers is
needed.8 These differences can be detected with a power (1 2 b)
of 80% at a 5 0.05.

Statistical Analyses. First, we studied baseline similarity. Sec-
ond, intraclass correlation coefficients were estimated to check
whether there was independency of observations between OPs.
All analyses were conducted at the worker’s level and accord-
ing to the intention-to-treat principle. Third, survival analyses
were used to investigate the intervention effect (hazard ratio of
return-to-work rates between treatments). Time-dependent co-
variates in the multivariate models were used to adjust for the
fact that treatment allocation for the workplace intervention

and graded activity took place at different moments. A prog-
nostic factor was defined as a potential confounder when there
was a P , 0.10 difference between groups in the baseline value
of a prognostic variable or when it is a known prognostic factor
in the literature.16 Consequently, a potential confounder was
added manually and separately to the multiple regression
model to check whether the 22*log likelihood of the model
changed significantly when the factor was added. When the
22*log likelihood changed significantly (P , 0.05), the factor
was entered into the final model.16 Interaction was tested be-
tween workplace intervention and graded activity, and be-
tween these interventions separately and all confounders at
baseline or prognostic factors found in the literature.17 Finally,
longitudinal random coefficient analyses were used to assess
differences between treatment groups in improvement in the
secondary outcome measures. The baseline value of the partic-
ular outcome variable was added to the model in order to
correct for possible regression to the mean. Survival analyses,
intraclass correlation coefficient, and random coefficient anal-
yses were performed using the SPSS 10.0 software package
(SPSS Inc.), STATA (version 7) and MlwiN (version 1.10),
respectively.

Results

Patient Flow and Dropout

The flow of the workers in this study during the recruit-
ment, inclusion, and the follow-up is presented in Figure 1.

Figure 1. Flow diagram describ-
ing the progress of the workers
through the phases of the trial.
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A total of 243 eligible workers of 55 OPs were recruited
from October 2000 until October 2002. Forty-seven
workers did not meet the inclusion criteria. Conse-
quently, a total number of 196 workers were random-
ized for the workplace intervention: 96 workers were
assigned to the workplace intervention and 100 workers
to usual care. Eighty-four workers recovered before 8
weeks after the start of sick leave, leaving 112 workers to
be randomized for graded activity: 55 workers were as-
signed to graded activity and 57 workers were assigned
to usual care. Sick leave data were collected for all 196
(100%) included workers. For 24 workers (12%), no
follow-up data regarding the secondary outcome mea-
sures could be collected.

Patient Characteristics

Table 2 shows the baseline values of the outcome mea-
sures and the prognostic factors for all groups. If the
distribution of a variable was skewed, median value and
the interquartile range (IQR, 25th and 75th percentiles)
are presented. Except for gender and age, only small
differences were found between the baseline characteris-
tics of both groups.

Workplace Intervention

The workplace intervention had an average duration of
24 days (SD, 22 days) and started at 26 days (median;
IRQ, 19–36 days) after the start of sick leave. Fifteen
ergonomists were involved in delivering the workplace
interventions. Ten of 96 (10%) workers did not receive
intervention: 5 workers returned to work before an ap-

pointment for the workplace intervention was made.
Five workers did not participate in the workplace inter-
vention due to a work scheduling problem (n 5 3), a
medical reason (n 5 1), or a work conflict (n 5 1). None
of the workers stopped during this intervention. No ad-
verse events or side effects were reported. Additional
treatments in this group of 96 workers applied by other
care givers than the OP were: regular physiotherapy for
62 of 96 workers, manual therapy for 21 of 96 workers,
Cesar therapy for 5 of 96 workers, chiropractor care for
7 of 96 workers, and a visit to a neurologist for 8 of 96
and to a orthopedic surgeon for 2 of 96 workers. There
were no statistical differences between the (co)interven-
tions received by the workers who received the work-
place intervention or not.

Graded Activity

Graded activity had an average frequency of 14.1 ses-
sions (SD, 6.8) starting at 69 days (median; IRQ, 56–84
days) after the start of sick leave. Forty-seven PTs were
involved in 16 PT centers. Nineteen workers out of 55
(35%) were not compliant for the following reasons:
interference with other practitioners (n 5 3), miscommu-
nication (n 5 2), change of function/job (n 5 2), contra-
indications (n 5 5), not able to follow regimen (n 5 3),
drop out from the program (n 5 3), and distance to
training center (n 5 1).

Additional treatments in this group of 55 workers
applied by other care givers than the OP were: regular
physiotherapy 40 of 55 workers, manual therapy 22 of

Table 2. Prognostic Variables and Baseline Values of Outcome Measures

Workers on Sick Leave .2 Weeks
(n 5 196): Workplace Intervention

Workers on Sick Leave .8 Weeks
(n 5 112): Graded Activity

Yes (n 5 96) No (n 5 100) Yes (n 5 55) No (n 5 57)

Baseline characteristics
Age (yr) @mean (SD)# 44.0 (8.6)* 41.2 (10.7)* 41.3 (9.2) 43.4 (8.3)
Gender (male/female) 51/45* 33/67* 19/36 26/31
Function

Industrial 11 6 7 3
Office work 20 17 9 15
Health care 56 65 33 35
Other 8 8 3 4

Heavy physical work index (1–4)† @mean (SD)# 2.0 (0.5) 2.1 (0.5) 2.0 (0.5) 2.0 (0.5)
Job control (1–4)† @mean (SD)# 2.6 (0.4) 2.5 (0.4) 2.6 (0.3) 2.6 (0.4)
Job demands (1–4)† @mean (SD)# 2.5 (0.3) 2.6 (0.3) 2.6 (0.3) 2.5 (0.3)
Supervisor support (1–4)† @mean (SD)# 3.0 (0.3) 3.1 (0.5) 3.1 (0.4) 3.0 (0.4)
Radiating pain (yes/no) 15/81 22/77 11/44 14/43
Job satisfaction (1–4)‡ @mean (SD)# 1.7 (0.8) 1.7 (0.8) 1.7 (0.8) 1.7 (0.8)
Expectation of patients on return to work

(1–5)† @mean (SD)#
3.6 (1.2) 3.6 (1.1) 3.4 (1.2) 3.5 (1.1)

Sick leave prior to inclusion (partial/full) 20/76 35/65 17/36 12/44
Baseline values outcome measures
Sick leave (days) of current episode of LBP

prior to inclusion @median (IQR)#
26 (19–36) 24 (18–30) 26 (19–33) 24 (19–32)

Functional status (RDQ) @mean (SD)# 14.9 (4.2) 13.8 (4.6) 14.4 (4.5) 15.8 (3.2)
Pain severity @mean (SD)# 6.5 (1.7) 6.3 (1.7) 6.6 (1.4) 6.7 (1.5)

*P , 0.05.
†A higher score means a higher level of physically demanding work, job control, job demands, supervisor support, and expectation of return to work.
‡A higher score means a lower level of job satisfaction.
IQR indicates interquartile range (25th–75th percentile).
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55 workers, Cesar therapy 5 of 55 worker, chiropractor
care 5 of 55 workers, and a visit to a neurologist 6 of 55
and an orthopedic surgeon 4 of 55 workers. No adverse
events or side effects were reported. There were no sta-
tistical differences between the (co)interventions received
by the workers who received graded activity or not.

Sick Leave due to LBP

Intraclass correlation coefficients among OPs were esti-
mated as ,0.01 so all analyses were performed at the
worker’s level. The interaction between workplace inter-
vention and graded activity was statistically not signifi-
cant (P 5 0.61). Therefore, one multivariate Cox regres-
sion model was used to describe the effectiveness of the
workplace intervention and graded activity, separately,
adjusting for the effect the other intervention and con-
founding factors. The effects of the combined interven-
tion were calculated based on this model.

Workplace Intervention

In the univariate analysis, the time until full and lasting
return-to-work in the workplace intervention group was
77 days (median; IRQ, 56–126 days) compared with
104 days (median; IRQ, 56–166 days) for the noninter-
vention group. This difference was significant (log-rank
test; P 5 0.02). The curves of both groups over 12
months of follow-up are shown in Figure 2. The total
number of days of sick leave (including recurrences) dur-
ing the 12 months of follow-up in the workplace inter-
vention group was 84 (median; IQR, 58–132 days) com-
pared with 105 (median; IQR, 60–166 days) for workers
without a workplace intervention. By means of Cox re-
gression analyses (n 5 196), hazard ratios adjusted for
graded activity, worker’s functional status, and job con-
trol were calculated. The hazard ratio was 1.7 (95%
confidence interval [CI], 1.2–2.3, P 5 0.003), in favor of
the workplace intervention group (Table 3). The number
of workers who did not return to their own, full work for
a long-lasting period during 12 months follow-up was 9
(9.4%) in the workplace intervention group versus 17
(17.2%) for workers who did not receive a workplace
intervention.

Graded Activity

The time until full and lasting return to work in the
graded activity group (n 5 55) was 144 days (median;
IQR, 113–233 days) versus 111 days (IQR, 74–153
days) for the workers (n 5 57) without this intervention
(log-rank test; P 5 0.030). The total number of days of
sick leave (including recurrences) during the 12 months
of follow-up in the graded activity group was 145 (me-
dian; IQR, 119–233 days) compared with 111 (IQR,
74–164 days) for workers without graded activity. In
multivariate analyses (n 5 196), the adjusted hazard ra-
tio was 0.4 (95% CI, 0.3–0.6, P , 0.001), in favor of the
group without graded activity (Table 3).

Figure 2. Survival curves of absence from regular or equal work
for both the workplace intervention group and usual care group.

Table 3. Results of the Univariate and Multivariate Survival Analyses Regarding Time to Full and Lasting Return to Work

Univariate Analyses

Adjusted Hazard Ratios (95%
confidence interval) for Return to
Work (Cox regression analyses)

(n 5 196)*

No. of Days off Work (median) Log Rank (P) HR P

Comparison 1
Workplace intervention 77 0.02 1.7 (1.2–2.3)† 0.002
No workplace

intervention
104 1.0

Comparison 2
Graded activity 144 0.03 0.4 (0.3–0.6)‡ ,0.001
No graded activity 111 1.0

Comparison 3
Combined intervention 143 0.49 0.7 (0.3–1.2)§ .0.05
No combined intervention 126 1.0

*There was no dependency of observations found between OPs. No interaction was found between workplace intervention and graded activity.
†Adjusted for effect of graded activity, worker’s functional status, and job control.
‡Adjusted for effect of workplace intervention, worker’s functional status and job control.
§Adjusted for independent effects of workplace intervention, graded activity, worker’s functional status, and job control.
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Combined Intervention

The time until full and lasting return to work in the
combined intervention group (n 5 27) was 143 days
(median; IQR, 108–250 days) compared with 126 days
(IQR, 83–171 days) for the workers (n 5 85) without the
combined intervention (log-rank test; P 5 0.49). The
total number of days of sick leave (including recurrences)
during the 12 months of follow-up in the combined in-
tervention group was 144 (median; IQR, 108–250 days)
compared with 129 (IQR, 86–178 days) for workers
without the group that not received the combined interven-
tion. In multivariate analyses (n 5 196), the adjusted haz-
ard ratio was 0.7 (95% CI, 0.3–1.2, P . 0.05; Table 3).

Functional Status and Pain Intensity

Table 4 presents the mean improvements in functional
status and pain intensity from baseline to 12 months. In
addition, the differences in effects between the groups are
presented as the regression coefficients derived from ran-
dom coefficient analyses are shown.

Workers who received a workplace intervention,
functional status, and pain intensity improved more dur-
ing follow-up than workers without this intervention.
However, this effect was not statistically significant.
Conversely, functional status and pain intensity im-
proved more during follow-up in the group that did not
receive graded activity than the graded activity group.
The difference in improvement was statistically signifi-
cant for functional status. Finally, there were no signifi-
cant differences in improvement of functional status and
pain between workers receiving both workplace inter-
vention and graded activity compared with workers who
did not receive any of both interventions.

Discussion

A Canadian RCT7 was replicated in the Netherlands for
workers sick-listed 2 to 6 weeks due to nonspecific LBP,
to evaluate the effectiveness of workplace intervention as
well as graded activity in a multidisciplinary biopsycho-

social rehabilitation program. The main finding of this
study is that the workplace intervention after 2 to 6
weeks of sick leave had a positive effect on return to
work, whereas graded activity after 8 weeks of sick leave
had a negative effect on return to work and functional
status. The combined intervention had no effect. Work-
place intervention reduced occupational disability due to
chronic LBP at 12 months after the start of sick leave.

Comparison With Other Studies

Despite the different socioeconomic context, the results
from the original Canadian study7 are, to a large extent,
replicated in the Dutch study. Workplace intervention
was effective on return to work for subacute LBP in both
studies, whereas the exercise program was not effective
in the Canadian study or even counterproductive in the
Dutch study. In addition, other publications already
showed that the implementation rate of the ergonomic
solutions was similar in both studies.10,18 The findings
regarding the effectiveness of workplace interventions
confirm the results of a multinational cohort study:
Workplace interventions are effective on return to work
and effectiveness is not influenced by the socioeconomic
system.19 It is likely that the working mechanism of
workplace interventions is based on more or other mech-
anisms than simply reducing physical or mental work-
load. An additional explanation could be that the inter-
vention changes as the result of a mediation process in
the perceptions of both worker and supervisor about the
worker’s capabilities and the workplace system’s oppor-
tunities for return to work. These findings are in line with
the suggestion that failure for return-to-work in the (sub)
acute phase of LBP is caused by a failed social transaction
to achieve modified work rather than it is caused by the
medical condition of a worker.17,20,21 As a consequence,
medical treatments for LBP are not effective and may
have the potential to delay return to work.22–24 In con-
trast to our findings, graded activity was effective in other
studies.12,25 However, comparison is difficult because in

Table 4. Mean Improvements in Functional Status and Pain From Baseline at 12 Months and Differences in Effects
Between the Groups (Intention-to-Treat Analysis)

Effects (N 5 196)

Functional Status Pain Intensity

Improvement at 12 Months
@mean (SD)# Effect (CI)*

Improvement at 12 Months
@mean (SD)# Effect (CI)*

Comparison 1: Workplace intervention
Yes 9.0 (6.2) 20.25 @21.57 to 1.06#† 3.3 (2.6) 20.20 @20.75 to 0.35#†
No 8.1 (5.7) 2.9 (2.7)

Comparison 2: Graded activity
Yes 7.3 (6.2) 1.74 @0.07 to 3.42#‡ 2.7 (2.6) 0.67 @20.05 to 1.38#‡
No 9.9 (6.1) 3.7 (2.6)

Comparison 3: Combined intervention
Yes 8.3 (7.9) 1.49 @20.33 to 3.31#§ 2.9 (2.6) 0.47 @20.42 to 1.35#§
No 8.7 (6.0) 3.3 (2.6)

*The effect is the regression coefficient derived from longitudinal random coefficient analysis, which can be interpreted as the difference in adjusted improvement
over time between the groups. No time interaction was found.
†Adjusted for the baseline value of the outcome measure, the effect of graded activity, gender, levels of OP, and time.
‡Adjusted for the baseline value of the outcome measure, the effect of workplace intervention, gender, levels of OP, and time.
§Adjusted for the baseline value of the outcome measure, gender, levels of OP, and time.
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the mentioned studies graded activity was applied in the
well-controlled setting of one company and the interven-
tions included a workplace visit25 or were administered
at the workplace of the worker by in-company thera-
pists.12 So, the positive effect of graded activity in these
studies might be due to the workplace component and/or
the involvement of the stakeholders at the workplace.

Strengths and Limitations of This Study

A principal strength of this study is that, to our knowl-
edge, this is to date one of the 2 RCTs7 that evaluated in
one study the effectiveness of both workplace interven-
tion and graded activity components of multidisciplinary
rehabilitation for LBP. Another strength is that a cross-
national comparison in different socioeconomic settings
could be made due to comparable design and interven-
tions.8 Finally, the generalizability of the results is good
due to the pragmatic RCT design and setting in the gen-
eral worker’s population.

Obviously, there were also some limitations. First,
blinding of the patients and healthcare providers was
impossible due to the character of the workplace inter-
vention and graded activity. However, by deriving sick
leave data from automated databases, information bias
for our primary outcome measure was avoided. Al-
though a Hawthorne effect could not be ruled out, com-
parable usual care interventions were given to all pa-
tients. Second, randomization was conducted at the OP
level, whereas analyses were conducted at the worker’s
level. However, in multilevel analyses, no dependency of
observations was found between OPs. Finally, work-
place intervention was applied earlier than graded activ-
ity. Therefore, it is not allowed to compare the effective-
ness of both interventions. However, timing of graded
activity was comparable with other studies12,25 and
therefore cannot explain the negative effect.

Impact of This Study

This RCT adds important evidence to the current limited
evidence on the effectiveness of workplace intervention and
graded activity for multidisciplinary rehabilitation of
LBP.5,6 Principal meaning of this study is that physicians
should recommend workplace intervention for the multi-
disciplinary rehabilitation of LBP after 2 to 6 weeks of sick
leave. Graded activity after 8 weeks of sick leave cannot be
recommended based on this study. From a societal perspec-
tive, the impact of workplace intervention on the reduction
of costs due to sick leave and disability pensions appears to
be important. However, the cost-effectiveness of multidis-
ciplinary rehabilitation, including workplace intervention,
will be described in a separate paper.

Key Points

● Workplace intervention accelerates return to
work for workers sick-listed 2 to 6 weeks due to
LBP compared with usual care, with a median dif-
ference of 27 days sick leave duration.

● Graded activity intervention after 8 weeks of sick
leave is not advised. Workplace intervention in
combination with graded activity is also not ad-
vised.
● The results from the original Canadian study
(Sherbrooke study) are partly replicated and might
be valid in other societies/socioeconomic context.
● The results can be easily generalized since we
recruited from a wide variety of professions and
81% (196 of 243) of all eligible workers could be
included.
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