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Abstract. Objective: To investigate the feasibility of a randomised controlled trial in a usual clinical setting and the effect of
work rehabilitation on improvement to the ability to work in chronic pain patients.

Design: 33 patients with chronic musculoskeletal pain, valid job contracts and absence from work, random allocation. The
interdisciplinary work rehabilitation contained work-specific exercises and education and lasted 8 weeks, 3.5 hours each working
day. The control treatment took place with the allocating physician, who received recommendations concerning physical therapy
and the uptake of work. Assessments took place at 0, 8 and 32 weeks. Measurements: ability to work, actual work status in %
of a full time job, functional capacity tasks measured in kilograms.

Results: Feasibility: the recruitment was of a long duration due to the rather restrictive inclusion criteria. Actual work status: the
improvement between the groups was not significantly different, but the ability to work improved significantly from an overall
median of 0% to 50% at 8 weeks (p = 0.004 for the intervention group, p = 0.026 for the control group).

Conclusions: The evaluation of a running work rehabilitation programme in a clinical outpatient setting in clinical science is
feasible, but a more effective recruitment strategy for a main study is favoured by application of a multi-centric or company based
setting.
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1. Introduction and objectives the Netherlands, the total costs of low back pain were
estimated at US$ 5 billion annually [5]. In Switzerland,
between 3.5 and 8.8% of the working population is on
invalid pensions, depending on large regional differ-
ences, mainly because of musculoskeletal and psychi-
atric diseases [6]. Functional restoration programmes
have been established to prevent patients remaining
disabled for work. There are a number of such in-
terdisciplinary programmes or work rehabilitation pro-
grammes that commonly aim at job reintegration and
reducing disability in patients with physically demand-
ing jobs [7-11]. The psychological and physical de-
mands on the patient, as well as the effort on the side of
- - - - . the health professionals are large for a work rehabilita-
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88; E-mail: katharina.meyer @usz.ch. our. The results of studies carried out in other countries

Long-term work incapacity due to musculoskeletal
disorders and pain is a burden for patients and society.
Among musculoskeletal disorders, low back pain and
neck pain are the most common with a point preva-
lence of 15-30%, and are responsible for large indi-
rect costs due to work incapacity [1-3]. For exam-
ple, in the German building sector the production loss
due to work incapacity from musculoskeletal disorders
amounted to EUR 1 billion in the year 2000 [4]. In
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are inconclusive or in favour of work rehabilitation [12,
13], but the results may differ between countries due
to differences in patient population and the health care
system. Therefore we conducted a pilot study with
patients with long-term work incapacity due to non-
specific chronic pain, in which a functional restoration
programme was evaluated. The aim of this study was
primarily to test the feasibility of the study in a clinical
outpatient setting; an existing clinical treatment proce-
dure was evaluated and the randomisation was imple-
mented in daily business, where health care profession-
als were doing routine work in a complex interdisci-
plinary context, in contrast to studies, in which clinical
everyday practice is usually changed or amended for
the study. Secondarily, the aim was to analyse whether
there was an effect on “ability to work™, the “actual
work status” and “the functional capacity”. The experi-
ences and results of this study should help to plan larger
studies in order to improve evidence-based practice.

2. Methods
2.1. Subjects

Subjects with an inability to work due to chronic non-
specific pain of more than 3 months with musculoskele-
tal disorders that were referred to our centre from May
2001 to August 2002 were eligible for the study. In-
clusion/exclusion criteria were checked at entry by the
study physician. Inclusion criteria were:

— Sick-leave for at least 2 months or 50% work in-
capacity from a full-time job over 3 months

— An existing job contract, a job with light, middle,
heavy or very heavy physical demands, according
to the dictionary of occupational titles (described
by Matheson [14]).

— Failure of physiotherapy or hospitalisation for the
same health problem

— Suitability for the work rehabilitation programme,
as assessed by three independent assessors (see
below)

— Informed written consent

Different aspects of the suitability for the work reha-
bilitation programme were independently assessed by
a physician, a physiotherapist or an occupational thera-
pist and a social worker, by checking physical, psycho-
logical, and social factors as shown in Table 1. Suit-
ability testing also included a standardized functional
capacity evaluation [15]. Literature indicates that es-

pecially a lack of willingness to return to work [16],
previous operations in the pain area, high intensity of
pain, a positive score of the Waddell signs, lack of will-
ingness to perform exercise even with pain [17], overt
pain behaviour [18-20], a low self-estimation of phys-
ical performance [21] and the long duration of time
off work [22] could be negative predictors for uptake
of work. In our experience, also factors such as ef-
fort during evaluation of functional capacity, motiva-
tion to carry out a fitness programme or consistency of
performance could limit the uptake of work and were
also taken into consideration. Because the weight of
these predictors for the uptake of work is not known
enough, every assessor took the factors into account
described in Table 1 as a negative or positive condition
for rehabilitation and allocated the patient on the basis
of the assessor’s experience into three different levels
of suitability (suitable, fairly suitable or not suitable)
for rehabilitation. To minimize the influence of subjec-
tive notions we took the information from three differ-
ent assessors with different professional backgrounds.
If the majority of the assessors allocated the patient
as suitable, the patient was included, if the majority
considered the patient as not suitable, the patient was
excluded. If all assessors allocated a patient as fairly
suitable for the programme, or every assessor had a
different opinion to the other, the pros and cons were
discussed between the assessors. In the case of doubt
after the discussion, the patient was also excluded.
Other exclusion criteria were:

— Contraindications to the evaluation of functional
capacity or physical training, e.g. cardiovascular
disease or recent surgical operations.

— Current depression or mental disease

— History of substance abuse

— Spinal nerve root compression or other neurolog-
ical deficiencies of less than 3 months.

— Active inflammatory disease in an acute phase

— Disability pension claim or lack of cooperation on
behalf of the employer to get the patient back to
the workplace, or a planned dismissal

— Knowledge of the work rehabilitation programme
and therefore not blinded to the programme or the
control treatment

— Diverse: immediate uptake of work, night shift,
no residency

Patients excluded from the study returned to the re-
ferring physician who received information about fur-
ther treatment. All inclusion and exclusion criteria were
checked before randomisation.



K. Meyer et al. / Feasibility and results of a randomised pilot-study of a work rehabilitation programme 69

Factors used as a rationale for indicating the suitability for rehabilitation

Factor

Positive/Negative Condition for Rehabilitation

Physical Factors
Low intensity of pain

Effort during the evaluation of the functional capacity

Positive score of the signs of Waddell

Psychological Factors
Willingness to return to work
No overt pain behaviour

High self-estimation of physical performance
Willing to perform exercises even with pain
Consistency of the patients performance during the eval-

uation of the functional capacity

No potential dismissal

Short time off work

No intention to get disability pension

Social Factors

No previous operations of the pain area

Motivation to carry out a fitness program

Yes/no (information of medical record)

< 9/2 9 on numeric rating scale

< 3/ 3signs

< 3/ 3signs

Positive/negative answer on question
Positive/negative answer on question

Observation of physiotherapist

PACT score > 125/< 125 (out of 200)
Completed/not completed step/lifting the arms test
Score of inconsistency < 2/ 2

Yes/no
< 6/= 6 months
Yes/no

2.2. Random allocation

An independent person conducted random alloca-
tion by using a minimization procedure and a random
number table, which is a well-accepted procedure for
small sample sizes [23]. The aim of the minimization
procedure is to match patients in relation to important
variables. Our aim was to achieve a similar distribution
in age, gender, duration of work incapacity, comorbid-
ity and physical severity of the job. After the patient’s
inclusion, a concealed letter concerning the result of
the randomisation was given to the therapist to allocate
the patient to the respective group.

2.3. Blinding of patients

Patients knew about the common aim of the study and
control treatment, namely the return to work, but were
blinded concerning the two treatments. This meant they
were told that they would undergo a fitness programme,
but did not know what the exact content of the two
treatments was until they started the treatment. The
ethic commission agreed with the study and patient
information.

2.4. Intervention

The intervention, called work rehabilitation pro-
gramme, lasted 8 weeks, 3.5 hours per day, 5
days per week. The work rehabilitation programme
aimed to increase functional capacity and improve the
patient’s self-efficacy using an operant behavioural
therapy approach. The approach was interdisciplinary
and involved rehabilitation physicians, a psychologist,
a social worker, occupational and physiotherapists. Ev-
ery patient had a therapist as a case manager to en-

sure that goals of the rehabilitation are adapted weekly
and coordination between all members in the interdis-
ciplinary team were guaranteed.

The programme contained work-specific exercises,
progressive exercise therapy with training devices, ed-
ucation in ergonomics, learning strategies to cope with
pain and to increase self-efficacy, a group intervention
with the psychologist, sports activities for recreation
and a workplace visit to develop appropriate workload-
related exercises for the programme [24-26]. The up-
take of work was designed to be gradual and started 4
weeks after the programme began.

2.5. Control treatment

The physician who referred the patient to the hos-
pital administered the control treatment, called pro-
gressive exercise therapy. The physician received spe-
cific recommendations concerning work reintegration,
medication and training. Five physicians specialized
in rheumatology had designed the recommendations
gathering information about treatment modalities for
chronic musculoskeletal pain and rating them with a
Delphi procedure [27]. The best-rated therapeutic in-
terventions were exercise therapy such as progressive
exercise therapy (with training devices, 3 times per
week for 8 weeks) in a physiotherapy practice, or an
interdisciplinary pain programme in a clinic for pain
patients or sports activities undertaken on one’s own
initiative, further information about how to cope with
pain given by the physician, medication such as an-
tidepressants and/or analgesics, and recommendations
for the physician how he should instruct the patient
concerning the uptake of work.
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2.6. Measurements

Assessments took place at O (prerehabilitation), 8
(postrehabilitation) and 32 weeks (follow-up), in both
groups. Figure 1 shows the course of the study and the
number of patients involved at each stage. The assessor
was blinded regarding treatment allocation.

The primary outcome variables were 1) the ability to
work in % of a full-time job as assessed by the physi-
cian, and 2) the actually performed work status in % of
a full-time job. The secondary outcome variables (only
at 0 and 8 weeks, since it was a pilot study) were 1)
the functional capacity as measured by three standard-
ized lifting tasks, 2) a self-estimation of physical per-
formance using the Performance Assessment of Capac-
ity Testing (PACT) [21], 3) perceived pain using Nu-
merical Rating Scales (NRS), 4) a generic health ques-
tionnaire, the SF-36 [28] and, 5) a condition specific
questionnaire, the Spinal Function Sort of the North
American Spine Society (NASS) [29]. The PACT and
SF36 were available in every required language (Ger-
man, Italian, Portuguese, Spanish, Serbian-Croatian,
Albanian and Turkish). The NASS was only available
in German, therefore patients were able to fill it out
with the assistance of another person, since the ques-
tionnaire was not a main outcome.

2.7. Statistics

Because the data were not parametric, they are shown
with the median and interquartile range (Q1, Q3) and
non-parametric statistics were used. Differences be-
tween demographic and baseline variables between the
two groups were examined with the Mann-Whitney
test, Chi-square test or Fishers exact-test, where appro-
priate. Differences in working capacity within groups
were tested using the Wilcoxon test for paired samples
and differences between groups were tested using the
Mann-Whitney test. To investigate changes in the ques-
tionnaires, repeated measures ANOVA was conducted.
P-values < 0.05 were regarded as statistically signifi-
cant. To check whether there were confounding vari-
ables we also looked for associations between baseline
variables, the assignment to the group and the outcome.
This was done with the Chi-square test, Fishers exact-
test, Spearman Rank correlation and Mann-Whitney
test where appropriate. The analysis was conducted
using SPSS.

3. Results
3.1. Recruitment and sample

We were able to include 3 to 4 patients per month
from the hospital and a network of general practitioners.
Only 33 of 270 patients referred could be included in
the study (Table 2). The 33 patients had chronic pain
with a median (Qq, Q3) duration of 36.0 (8.3, 84.0)
months at several locations, as is shown in Fig. 2, and a
duration of absence from work with a median (Q 1, Qs)
of 6 (4.0, 9.3) months. Of these 33 patients 20 did not
have a professional education, 27 were immigrants. In
Table 3 the baseline variables are shown. There were
no significant differences between the groups, although
the scores of the PACT appeared to be better in the
control group, but this was not significant. Two patients
of the intervention group did not finish the intervention
and one patient of the control group did not want to take
part at the functional capacity testing after the study
period (Fig. 1). The data of the main outcome of these
3 patients who did not finish the treatment could be
collected at all points of time, using patient records.

3.2. Blinding

The blinding of patients to the alternative treatment
was successful. We evaluated the status of blinding
at the baseline interview by indirectly questioning the
patients as to their perceptions regarding the treatment
they were about to receive and excluded patients if
they had any knowledge of the work rehabilitation pro-
gramme through the referring physician. As the control
group was treated in diverse external facilities, contact
between patients in the different groups was avoided.
Assessors were blinded, but treatment personnel were
not.

3.3. Adherence

None of the intervention group received co-interven-
tions and all patients adhered to the work rehabilitation,
except two dropouts that were unhappy with the pro-
gramme. Recommendations for the control group con-
sisted of progressive exercise therapy in a physiother-
apy practice (2 times 45 minutes per week), a sugges-
tion for medication and information for the physician
how he/she should augment the step-by-step uptake of
work. Neither an interdisciplinary pain programme nor
sports activities on a patient’s own initiative were rec-
ommended for any patient. The physicians catried out
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Consultations of patients
by external physicians or at the
University Hospital

Assessment (0 weeks)
at the University Hospital (n=270)
Check of inclusion/exclusion criteria

Study sample (n=33) Excluded patients
Written informed consent (n=237)

Randomization
Concealed assignment to the

study group
Intervention group

(n=17) Control group (n=16)
Work rehabilitation for 8 Back to external referring
weeks physician with

recommendations

2 patients did not
complete the intervention Treatment for 8 weeks
due to lack of interest according to
.................................................... recommendations

1 patient did not want to
complete functional
capacity tests at 8 weeks

Post-rehabilitation assessment (8 weeks)
Analysis concerning ability to work of 33
patients. Assessment of the functional
capacity

!

Follow-up (32 weeks)
Analysis concerning ability to work of 33
patients

Fig. 1. Flow diagram of the study.

the treatment following the recommendations with two group adhered to the progressive exercise therapy. In
exceptions: one of the patients received physiotherapy contrast to the intervention group, the treatment of the
and another acupuncture. Eleven patients of the control control group was not interdisciplinary. The adherence
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Reasons why patients did not satisfy the inclusion criteria

Reason n
Lack of suitability (see Table 1) 102
Lack of valid job contract 69
Too short time off work or working more than 50% of a full-time job 21
Medical contraindications 11
Disability pension claim 10
Did not want to take part 10
Were aware of the rehabilitation and were not blinded to alternative treatment 7
Diverse (e.g.: goes immediately back to work (n = 5), night shift (n = 1), no residency (n = 1)) 7
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Fig. 2. Location of the main pain area.

to the treatment was checked by a telephone interview
with the patient and with the treating physician.

3.4. Outcomes

After 8 weeks, the ability to work improved in both
groups from an overall median of 0% to 50%. The
improvement after the rehabilitation was significant for
the ability to work for both groups and for the actual
work status of the intervention group. However, there
were no significant differences between the work reha-
bilitation and the control treatment (Table 4, Figs 3 and
4). The improvement could be maintained from 8 to 32
weeks in the intervention group and increased slightly
but not significantly in the control group.

The prerehabilitation value of the functional capac-
ity evaluation of the test carrying a weight over a short
distance was with 2.5 kg somewhat higher in the work
rehabilitation group (Fig. 5), but the difference was not

significant (p = 0.26). The improvement in this test
was generally small and had the tendency to be a little
bit higher in the control group, but the change over time
did not differ significantly between the groups (p =
0.60) (Fig. 5). The other tests “lifting a weight from
floor to waist” and “lifting a weight to the height of
the head” showed similar patterns, which were also not
significant and therefore not shown in detail. Some
patients consciously limited themselves for reasons of
pain and did not reach the functional limit. The func-
tional limitis the maximum weight that can be lifted in a
safe ergonomic way. The tester evaluates the functional
limit according to given observational criteria, such as
the effort of muscles, the inability to stabilize joints, the
heart rate and the change of movement patterns related
to pain [15]. If a patient limits him/herself because of
reasons of pain or of low effort, the objective criteria
cannot be observed and therefore the result of the test
cannot be analysed, which leads to a different number
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Table 3
Baseline variables
Work Control p-value
rehabilitation group
group
Gender Male 13 13 1.0
Female 4 3
Age Years, Median (Q1, Q3) 42 (35.0,49.5) 44 (36.0, 50.0) 0.73
Duration of incapacity to work Months, Median (Q1, Q3) 7(4.0,9.3) 5.6(3.7,9.7) 0.68
Physical demands at workplace  Light and middle physical job burden 7 8 0.73
Heavy and very heavy physical job burden 10 8
Comorbidity No other diagnosis 11 9 0.73
1 or more other diagnoses 6 7
Radiating pain Yes 13 13 1.0
No 4 3
Self-estimation of physical Score between 0-200, Median (Q;, Q3) 82 (59, 125) 136 (75, 161) 0.15
performance (PACT)
Table 4
Ability to work and actual work status, prerehabilitation, postrehabilitation and follow-up (n = 33)
Outcome Group 0 weeks 8 weeks 0-8 weeks 32 weeks 8-32 weeks
Median (Q1, Q3) Median (Q1, Q3) p-value Median (Q1, Q3) p-value
Ability to work in % of a full-time job I 0.0 (0.0, 50.0) 50.0 (0.0, 70.0) 0.004 50.0 (25, 100) 0.547
C 0.0 (0.0, 50.0) 50.0 (0.0, 71.3) 0.026 62.5 (0, 100) 0.167
Actual work status in % of a full-time job 1 0.0 (0.0, 50.0) 50.0 (0.0, 60.0) 0.009 50.0 (0, 50) 0.472
C 0.0 (0.0, 50.0) 25.0(0.0,50.0) 0.068 50.0 (0, 100) 0.167

I = Intervention group.
C = Control group.
Differences between groups (I versus C) p > 0.46 in each case.

n=0

n=9

ONo increase
10-25% increase
E25-50% increase
W 100% increase

Fig. 3. Improvement of the intervention group. Improvement as shown in current work status (% of a full-time job; pre-/postrehabilitation).

of patients in each test. The number of patients who
limited themselves by discontinuing a test varied from
two to three from test to test, but were approximately
even in both groups.

We did not find an association between improve-
ment in functional capacity and an increase in the
ability to work. The intensity of the “actual” and the
“worst”/“lowest pain” during the previous seven days
did not change significantly in either group (Table 5).
After therapy, pain in new localizations appeared in 2
patients of the intervention group and in 5 patients of

the control group. Other adverse reactions were not re-
ported. The PACT and SF-36 scores did not show sig-
nificant differences at baseline or between timepoints
(Table 5). We did not observe any differences for the
NASS. In the beginning the scores for all patients were
5.4 for the dimension of low back pain, 3.5 for the di-
mension of neurogenic complaints and 3.7 for the di-
mension of function (p > 0.6 for every comparison).
There was no change between timepoints concerning
the NASS.
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Fig. 4. Improvement of the control group. Improvement as shown in current work status (% of a full-time job; pre-/postrehabilitation).
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Fig. 5. Test of the functional capacity: carrying a weight over a short distance.

Female gender may be a positive predictor for work
uptake; more women appeared to improve than men
(p = 0.07). No patients received invalid pensions after
the rehabilitation.

4. Discussion
4.1. Discussion concerning feasibility
The main issue of the study concerned the feasibility

of the study. We believe this pilot study to be of inter-
est because of the presumption that study costs could

eventually be saved with studies undertaken in a daily
clinical setting. Answering this question of feasibil-
ity, randomisation, blinding, intervention, data collec-
tion and analysis were carried out without problems,
despite the usual daily clinical setting. But questions
arise concerning the recruitment.

The recruitment was difficult, as has also been re-
ported in previous studies. The time delay in carry-
ing out our study was mainly due to the rather restric-
tive inclusion criteria, where 102 patients did not fit
the suitability criteria and 69 did not have a valid job
contract. We chose these inclusion criteria due to the
three following reasons: firstly, the inclusion criteria
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Table 5
Pain intensity and scores of the questionnaires PACT, SF-36; prerehabilitation, postrehabilitation
Outcome Group 0 weeks Change® p-value?
Median (Q1, Q3) Median (Q1, Q3)
Intensity of actual pain (NRS) 1 6.0 (3.5,7.0) 1.0 (—1.0,2.0) 0.34
C 5.5(5.0,6.0) 1.0 (0.0, 2.0)
Intensity of worst pain during the last 7 days (NRS) I 9.0 (7.5, 10) 0.0 (—1.0, 1.0) 0.39
C 8.0(5.3,8.0) 0.0(—0.8,2.0)
Intensity of lowest pain during the last seven days (NRS) I 4.0(2.5,5.0) 1.0 (—1.0,2.0) 0.83
C 45(2.0,5.7) 1.0(—1.8,3.0)
Self-estimation of physical performance (PACT) I 82.0 (58.5, 124,5) 10.0 (—9.0, 37.0) 0.60
C 136.5 (74.8, 160.8) 3.0 (—10.0, 36.0)
SF-36 (dimension of physical health) 1 30.0(25.5, 34.5) —0.4 (—3.8,2.6) 0.17
C 32.8(28.4,37.4) —4.4(-9.0,0.4)
SF-36 (dimension of mental health) I 32.0(26.7,44.0) 6.0(—5.4,12.9) 09
C 29.6(25.2,37.4) 2.5(—3.6,11.9)

I = Intervention group.
C = Control group.
#Value for change between 0 and 8 weeks.

bp-value for change from prerehabilitation to postrehabilitation between groups.

NRS: numeric analogue scale (rating from 0-10).

PACT: perceived assessment of capacity testing (score between 0-200).

SF-36: generic health questionnaire (score between 0-100).

“suitability for rehabilitation” takes into account the
motivation of a patient to take part in a treatment as
stated in the study from Keel et al. [30]. Patients with
little motivation mostly terminated their involvement
too early or did not comply with the treatment. Further-
more, it does not make sense to conduct an expensive
programme if the patient does not agree with the aims
of the treatment. Therefore, the restricted inclusion
criteria of the study mainly represent the restrictions
applied in daily practice. Secondly, to include patients
without an existing job contract would produce bias,
because the situation on the labour market is a poten-
tial economic confounder. In the review of Elders [31]
and in the study of Halderson [32] a valid job contract
was also an inclusion criterion. This also represents
the legal situation in Switzerland where a very weak
protection against dismissal during sick leave exists.

The third reason is that it is better to study a homoge-
nous group of patients in the first step, as the evidence
of work rehabilitation is only moderate. In a further
step, it would be appropriate to study the effect in a
more heterogeneous sample to obtain a representative
picture of patients with chronic pain.

The design of the main study shall be improved ac-
cording to our experiences with the long lasting recruit-
ment as follows:

The recruitment in the main study will take place
with the help of companies with a worker’s absence
control system, to assess a greater number of patients
who have a shorter absence from work and therefore
are suitable for rehabilitation. Workers with absences

from work will be identified by the companies, directly
referred to the study assessment and be checked for the
study inclusion criteria. This guarantees a valid job
contract, a quicker referral to the study and a shorter
duration of absence from work, contrary to the pilot
study. A quicker referral augments the chance for more
motivation to return to work and to be suitable for the
study. The 6 months absence from work in the pilot
study was due to the time delay that arose between the
time that patients first contacted their general practi-
tioner and a referral to a rheumatologist. The long ab-
sence from work diminishes the chance for the uptake
of work. The importance of including patients with
a shorter absence from work is also stated in another
study [16].

For the main study a further important action to en-
sure a quicker enrolment is to conduct the study in a
multi-centric manner to profit from a larger region.

4.2. Advantages of the design

The study was conducted in a daily clinical setting
in terms of evidence-based practice, which could be-
come a very important issue to augment cost-benefit of
treatment in the future.

The rather restrictive inclusion criteria only allowed
selection of patients who were expected to benefit from
a work rehabilitation programme, and this resulted in a
small rate of patients (9.1%) who did not continue the
treatment. This is in contrast with the dropout rate of
24% in the study from Lindh [33]. A small dropout rate
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is important to minimize bias, as patients who quit the
treatment could have different characteristics to those
who finish the treatment.

Selection bias was further avoided with the more
representative sample obtained from the network of
physicians. This led to a larger case mix than usual at
any University Hospital.

4.3. Limitations

A selection bias due to inclusion restrictions cannot
be excluded and may limit generalization of results.
The objective of generalizing results has to be weighed
out against evaluating specific work rehabilitation pro-
grammes in order to improve evidence based practice
and cost-effectiveness. A possible overestimation of
the ability to work directly after the interventionin both
groups may have occurred due to the desire of the treat-
ing physicians to demonstrate a high return-to-work
rate after treatment. But any potential overestimation
should disappear by the 6-month follow-up due to nat-
ural progression and should show up within this period
of time. Some studies only dealt with low back pain to
reduce the variability of the patients, but we included
every type of non-specific musculoskeletal disorder, be-
cause the aim of the treatment was more important than
the diagnosis and we individually adapted exercises for
each patient, so this should not contribute to an adverse
effect. The idea of treating patients with various diag-
noses is also supported by other studies [32,33], which
included patients with many types of soft tissue damage
or musculoskeletal disorders.

Two different assessors tested the functional capac-
ity. Because the prerehabilitation tester was rotated
with the work plan of the clinic, he/she did not know
whether a potential study patient was being assessed.
The postrehabilitation assessor was an external and
blinded assessor, who was always the same person. For
the main study a further recommendation is to con-
duct pre and post tests with the same test person, be-
cause intrarater reliability of the functional capacity
testing is better than interrater reliability. The intrarater
reliability has a kappa-value between 0.73 and 0.81,
whereas the interrater reliability has values between 0.6
and 0.7 [34]. With the same tester, the results of the
functional capacity testing would be more reliable.

4.4. Discussion concerning the results

The secondary aim of the study was to test whether
there was an effect on the ability to work, the actual

work status, and functional capacity. The differences
in the main and secondary outcomes between the inter-
vention and control group were only small.

We assume that these small differences in the main
outcome may be due to the high quality of the treat-
ment of the control group, because the recommenda-
tions for the control group treatment were developed
by means of a Delphi procedure. So the unusual situ-
ation occurred that the control treatment included the
best current modalities if the treatment is not an in-
terdisciplinary work rehabilitation programme. This
complex control treatment could have diluted the active
treatment effects of the work rehabilitation programme.
Another reason for the small differences may also be
due to the “extra effort” from the treating physicians,
knowing that their results were being monitored as part
of the study.

This extra effort with a high quality control treatment
was a result of negative experiences from a previous
national research programme: in the previous study the
randomisation had to be stopped because physicians
were disappointed with the treatment of the control
group, which only received usual care.

The improvement of functional capacity after the in-
tensive training was smaller in the intervention group
than in the control group (not significant). This was not
expected after intensive training. But the higher val-
ues of the intervention group at prerehabilitation, even
when not significant, may explain the smaller improve-
ment of functional capacity, as it is difficult to improve
the initial values if they are too high.

For the main study, the contrast between the two
treatments should be larger. Patients will be referred
directly and quickly to the study assessment by com-
panies, consequently having little chance to receive
physiotherapy before referral. In this case, physiother-
apy without other treatments would be a rational and
ethical treatment for the control group, as also shown
in another study [12]. This is in contrast to the pilot
study, where long illness history generated the chance
for physiotherapy before the study began and there-
fore complex recommendations with several treatment
modalities had to be made to provide an ethical treat-
ment.

5. Conclusion
The study to evaluate an existing work rehabilitation

programme in an outpatient setting was feasible. The
pilot study could be carried out successfully in a daily
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clinical setting with the limitation of a long recruitment
time. There was a considerable overall improvement
on the ability to work and actual work status, but the
differences of the improvement were not significant
between the groups. However, because of the small
sample size, one cannot conclude that the more active
and interdisciplinary work rehabilitation did not work.
Possibly both treatments were effective, which could
possibly be in contrast with a solely passive control
treatment.

Recommendations for a following main study: for
more rapid recruitment in the main study, only patients
who potentially meet the inclusion criteria will be as-
signed to the assessment, therefore the recruitment will
take place with the help of diverse companies, which
guarantee a quicker referral of the patient to the study.
Further, the study must be multi-centric. An evalua-
tion of cost-effectiveness should be added. To increase
the contrast between the groups, the recommendations
for the control group should be a minimal intervention.
Nevertheless, the control group should receive some
kind of attention from the research team.
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