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ABSTRACT. In this multicentre intervention study,
we compared an integrated group treatment program
which combines psychological and education methods
into a more active training approach, with the
traditional individual approach of physiotherapy
and physical procedures for sub-chronic and chronic
low back pain. Our 411 patients had a 4-week in-
patient treatment: 243 patients in an experimental
program and 168 in a traditional program. Outcomes
of 283 patients were assessed 3 months and 1 year
after entry. The dropout rate was 31.1%. Both
conditions demonstrated favourable initial effects
on functional and psychological parameters, but the
integrated approach showed better long-term results
for work rehabilitation than the traditional ap-
proach. The most successful patients (n =58) were
vounger and had a higher educational level in
comparison to the unsuccessful subgroup (z=71).
The main conclusion is that an integrated approach
promoting self control and behaviour change through
cducational measures achieves better long-term
results than the traditional individual physiotherapy
approach.

Kev words: behaviour therapy, exercise therapy, low back pain,

oulcome assessment, physical therapy, psychology, rehabilita-
lion.

INTRODUCTION

During the past decades, chronic low back pain has
hecome a burden with ensuant severe economic impact
(19,23,31). For the long-term, no single treatment
method seems to be better than placebo (11,16,
4,41, 46). An intensive multidisciplinary approach, as

practised in traditional pain clinics, may reduce pain and
make patients happier (3), but does not necessarily bring
them back to work and. therefore, may not reduce
disability payment costs. In light of criticisms such as
these, return-to-work rates rather than well-being have
become the crucial criteria for the efficacy of rehabilita-
tion programs (12,20,28). The traditional medical
approach often relies on passive measures, such as
medication, tissue stimulation (e.g. TENS, ultrasound),
rest and orthotics (braces) (10), which can further the
development of chronic, disabling back pain by reducing
physical fitness (“deconditioning™) (15). The course of
low back pain is more often determined by psychosocial
factors (“barriers™) (35) than by the specific pathology of
the spine.

These observations were taken into account in novel
concepts for rehabilitation (functional restoration) of low
back pain patients by combining an intensive training
intervention, the so-called “sports medicine” approach
(25, 35), with cognitive—behavioural methods. A number
of studies have demonstrated that such an integrated
approach can bring better long-term results, especially
with regard to return-to-work rates (26,27, 30, 36,
37,39).

The goal of this multicentre intervention study was to
evaluate the introduction of such an approach under the
conditions of existing rural rehabilitation centres in
Switzerland, which cater to a variety of patients with
musculoskeletal disorders. The main hypothesis was that
this new kind of therapy could achieve a more effective
rehabilitation for patients with persisting symptoms, in
terms of long-term working capacity, than could the
traditional physical therapy approach practised to date. A
second hypothesis was that psychosocial factors could
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also predict outcome and help identify patients who need
special attention in order to prevent permanent disability.
A third hypothesis was that the new treatment approach
would save costs by reducing the medical consumption
during the one-year follow-up period.

METHODS
Treatment program

The new treatment program comprised 15 days of standardized
in-patient treatment during a 4-week (27 days) hospitalization in
a rehabilitation centre for musculoskeletal disorders. Five days
were used for initial assessment, patient orientation and
discharge evaluations; no treatments occurred on Saturdays
and Sundays. Through the introduction of group activities and
new training facilities, such as resistance machines, swimming
with flippers or wet-vest training, the intensity of the treatment
was increased from | or 2 to 4 hours daily. including about |
hour each of the following therapeutic activities: (1) general
fitness training (aerobics) in groups for improvement of
flexibility, endurance, and general strength: (2) specific training
in groups for strength and endurance of trunk muscles with
resistance machines, floor exercises and simulated work
situations (“work hardening™); (3) educational group sessions
and discussions with occupational therapists, physiotherapists,
psychologists, and physicians for improving information,
promoting motivation, self-responsibility, and self-help strate-
gies; (4) individual symptomatic treatments with physiotherapy
or counselling (psychotherapy) if needed, for acute pain, limited
mobility or other barriers to the training therapy. Educational
and group activities were of central importance. These included
topics of the traditional back school as well as recommendations
for training and sports. In order to improve self-control, coun-
selling focused on coping strategies for back pain and beha-
vioural changes, such as stress management and relaxation
training-

The traditional treatment program, which has been used to
date at these centres, consisted of a 3-week (20-day)
hospitalization, with about 13 days of mostly individual therapy.
such as physiotherapy, massages and other modalities (heat.
cold). A few sessions of flexibility class. back school or
relaxation training had already become standard at a few
centres. but no structured group program with regular educa-
tional sessions or structured fitness training was in place. nor
were psychologists employed.

Procedures

The pilot committee (P. K., U. D., O. K., H. S.) planned and
tested a new standard in-patient treatment program and
introduced it at one rehabilitation centre in 1990. This served
as a pilot clinic where training seminars were organized for the
participating staff of all 3 experimental clinics. During the first
year, the remaining 6 centres continued with their traditional
program. In the second year (1991). the new concept was
extended to 2 other clinics, while the remaining 4 centres
continued with their standard traditional programs. As a result of
using groups instead of individual settings, and of prolongation
of the treatment period from 20 to 27 days, the number of
treatment activities increased significantly without an increase
of staff, as only part-time psychologists were hired, To compare
the duration of patient—therapist contact. an index of individual
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attention was calculated from the hours of individual therapy per
patient. plus the hours of group treatment, divided by the
number of group members. This index turned out to be almost
identical under both treatment conditions (experimental: 19.4
hours therapist contact per patient vs traditional: 20.0 hours).

Comprehensive pre-treatment and follow-up evaluations at 3
and 12 months after termination included a questionnaire on
sociodemographic variables, working situation (2), physical
activities. pain history, assessment of present pain (VAS, verbal
pain rating (40), pain drawing (43), scored with the grid by
Capra et al. (8)), disability due to back-pain (Roland & Morris
Disability Questionnaire (RMDQ) (44). validated German and
French translations) and psychological well-being (Psychologi-
cal General Well-being Index, PGWB (14), validated German
and French translations (6. 21)). Furthermore, various measures
of quality of life (32). e.g. impairment in activities of daily
living, work, general satisfaction, reactions of significant others,
sexuality adapted for back pain, and health costs were assessed
before treatment and at the one-year follow-up. Physical
parameters, such as flexibility, strength and endurance were
assessed, but excluded from outcome analysis, as data were
incomplete.

Pre- and post-treatment and intergroup comparisons were
calculated with multivariate analysis of variance or the Kruskal-
Wallis rank-order test, controlling for pre-treatment intergroup.
differences (age. sex, duration of illness. etc.). Cluster analysis
was used to identify types of reactions to treatment. Only
variables with sufficient numbers of valid data were included.
Analysis of variance or \~ calculations were used o test for
differences among the sociodemographic and psychological
variables of the three types of treatment reaction (improved.
unchanged, deteriorated).

Patient sample

Patients had to be admitted by their physician for in-patient
rehabilitation due to persistent, intractable, low back pain. Pain
could radiate to the legs and neurological deficits, or signs of
spinal stenosis could be present, but without immediate
indication for surgical intervention. Postoperative patients were
accepted at least 6 months after disscectomy or only 12 months
after spinal fusion. Work-related injuries considered accidents
under the strict definitions of the “Swiss Accident Insurance
Company™ (SUVA) comprised only 9% of the cases.

Patients were only accepted into the program if they had been
on full-time sick leave for a total of at least 6 weeks during the
last 2 years. Housewives or self-employed persons had to have
been partially unable to work for the duration of at least 3
months. However, patients had to have worked for some time
during the past 12 months (no long-term disability). Minimal
age was set at 20 and maximal age at 60. Sufficient mastery of
either German or French was required.

No strict randomization could be used, since the choice of the
treatment centre and program depended mainly on the place of
residence and language (French or German), as the majority of
patients had to be admitted to their local rehabilitation centres.
In one area, there was a choice of two places for the patients:
Rheinfelden and Zurzach. Otherwise, only patients with special
insurance coverage had a choice of several centres. Since
admitting physicians and patients were kept blind for the kind of
treatment performed before admission, selection of treatment
condition occurred mainly by chance. However, during the
course of the study. it became known to some admitting
physicians where the “new program™ had been introduced (e.g.
through discharge summaries). 1




RESULTS
Pre-treatment comparisons and dropout analysis

There were 411 patients originally included in the study,
243 in the experimental program and 168 in the
traditional one. Control clinics had difficulties in
recruiting  patients for study participation, as their
patients were not taking part in a special group program.
Al the 3-month and one-year follow-ups, 282 (68.6%)
could be reached for evaluation (171 experimental, 111
Iraditional program). There was no significant difference
in the characteristics or numbers of dropouts between the
Iwo treatment conditions. Reasons for dropping out were
primarily interfering medical conditions (e.g. dissect-
omy), change of residence, and inability or unwilling-
ness to participate in the follow-up evaluation, since it
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often meant a full day trip (these former spas are often
located in remote mountain regions). Dropouts had been
socially less integrated and satisfied (less often married
and more often living alone), as well as more disabled
and disturbed in their well-being. A number of socio-
demographic characteristics and a selection of pain
parameters of the two final samples are shown in Table L.
There were significantly more men in the traditional
program (76% vs 63%). Accordingly, there was a higher
percentage of housewives in the experimental program,
while unfavourable working conditions were more
common in the traditional sample. Other than a clearly
significant difference for disability (RMDQ), only a few
of the many measures of pain and well-being differed by
a very low level of significance. These pre-treatment
differences were partialled out in the outcome assess-

Table I. Characteristics of patients in experimental and traditional programs

Experimental  Traditional r
1" 171 111
Ape (years) 44 43 ns.
Sex (men/women) (%) 63/37 76124 0.038
Murital status (%):

single 16 15 n.s.

married 73 73 1n.s.

separated/divorced/widowed 10.5 13 n.s.
I'ormal education (%):

clementary school only 81 88 n.s.

hizh school 8.5 9 n.s.

college/university 4 3 ns.
I'osition in occupation (%):

unskilled worker 29 19 1.s.

skilled worker 16 27 n.s.

[oreman 18 20 n.s.
Oceupational status (%):

cimployed 68 66 n.s.

independent 8§ 7 n.s.

housewife/husband 18 8 0.018
Working conditions:

unfavourable physical demands (lifting, bending, etc.: mean of 7 items,

no = Ofyes = 1) 0.40 0.51 0.007'

nnpleasant conditions (noise, temperature, stress. monotony, etc.; mean of

% items, range 0-2) 1.6 1.71 0.007"

mean pain intensity (verbal scale of MPQ: 1 = no pain/ 6 = unbearable;

i measures: present, best, worst past week) 3.26 349 0.034
[isability (RMDQ: 0-1) 0.54 0.61 0.002
Number of days out of work 135 133 n.s.
st occurrence of pain (no. of yrs. ago) 14 13 n.s
Health insurance involved (%):

health insurance 97 96 n.s.

nccident insurance 8 11 n.s

seneral ward insured 56 67 n.s.

private/half-private insured 44 33 n.s

! Povled for analysis of variance.
KMDOQ: Roland & Morris Disability Questionnaire.
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Table 1. Working status after one year

In former profession

In other profession

Work status Not working Retraining Part-time  Full-time Part-time  Full-time Total
Traditional 18 4 30 33 4 8 97
(%) (18.6) 4.1 (30.9) (34.0) 4.1 (8.2) (38.5)
Experimental 23 8 40 58 15 11 155
(%) (14.8) (5.2) (25.8) (37.4) 9.7) (7.1) (61.5)
Total 41 12 70 91 19 19 252
(%) (16.3) (4.8) (27.8) (36.1) (7.5) (7.5) (100.0)

(no significant group differences)

ment. Duration of pain during the past year (assessed in 4
categories) did not differ significantly between the two
samples: 41.1% of the patients had been suffering from
continuous pain from 31 to 150 days, 14.2% less than 31
days, the rest 151 to 270 days (19.5%) or more (8.9%).

Effects of treatment and group differences

Return to work and working capacity. After 1 year,
78.9% of all patients had returned to work (43.6% full-
time, 35.3% part-time), most of them to their previous
employment (63.9%), but 15% changed jobs (Table II).
The rest of the patients remained unable to work (16.3%)
or were in a retraining program (4.8%). These ratios are
similar for both treatment conditions (no significant
group difference). A more precise measure of changes in
working capacity emerged from the patients” reports
about the past evaluation period (3 months or 9 months
for follow-up evaluations) in comparison to previous
assessments. In the experimental group, work incapacity
decreased by 23%. on average, while it remained
unchanged among the control cases. Experimental
patients also worked 1.4 hours more per day, on average,
in comparison to the controls. To test for significance,
these two measures were included in a multivariate
analysis of variance which proved a significant treatment
effect (F8:410=9.65, p=0.000) and a significant group
effect (superiority of experimental program; F4:175=
2.98, p=0.021; Table I1I). The high number of working
hours before treatment does not reflect the working status
at the time of study entry. since patients had to be out of
work. It indicates the hours “usually worked™” per day
during the past 12 months. The changes in quality of life
(see below) confirmed this increase of working capacity.

Disability, general well-being, quality of life. Dis-
ability (RMDQ) was significantly lower for both groups
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at the one-year follow-up in comparison to pre-treatment
(F2:364 = 24.0, p < 0.000); however, no group effect
could be detected (Table III). The GWB index also
changed on all sub-scales in the expected direction
(F12:706 = 7.57, p < 0.000) for both groups. The 17%
decrease in pain intensity (VAS) was not significant
(Table III), but a significant reduction of 14% in spatial
distribution occurred under the experimental conditions,
while a 15% increase was noted in the control group
(time effect: F15;1124 =3.70. p=0.000; group effect
F1:198 = 4.54, p = 0.034; Table III).

Measures of quality of life showed several treatment
effects. Professional handicaps (11 items concerning
changes in work-related quality of life) significantly
decreased by 10% in the experimental program. but
increased among patients in the traditional program
(group effect F1;200=4.53, p= 0.034; Table III).
Limitations in activities of daily life decreased in both
treatment conditions (time effect: F 6:608 =6.74,
p=0.000, no group difference) and the same occurred
for other quality of life measures like general satisfac-
tion, reactions of important others, sexuality (multi-
variate analysis over 4 sub-scales: F 8;486 =2.89,
p = 0.004; no table).

Costs and medical utilization. Analysis of costs
revealed that both groups required significantly fewer
medical consultations (Table IV; time effect: F1:183 =
30.95, p=0.000, no group difference) and spent less
time for treatments daily (time effect: F1:210=38.8,
p=10.003, no group difference). While there was no:
difference between groups and no treatment effect for
drug consumption, the use of other treatments showed
some significant changes (Table V). Patients in the
traditional program significantly increased their use of |
various modalities (heat, cold, etc.), while a significant
decrease in the use of massages could be observed in the
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l'able IIL. Treatment effects: differences between experimental and traditional conditions
Pre-treatment Post-treatment After 3 months After 12 months
mean SD mean SD mean SD mean SD aT! np!
Working capacity:
Impairment at work (1 = none/5 = total):
cxperimental 233 0.88 n.a. n.a. 1.91 1.17 1,78° 1.10 106 185
traditional 2.06 0.90 1.82 1.18 2.06% 1.30
Hours worked per day
experimental 7.68 289  na n.a. 5.43 3.59 6.06° 338 106 185
traditional 753 272 529 369 465" 406
I4in intensity (VAS) 5.60 2.28 4.58 2.58 4.84 2.63 4.61 2.78 139 NS
experimental 5.36 227 4.30 2.60 4.54 2.64 4.32 274
traditional 6.31 217 5.36 2.39 5.69 2.44 5.44 2.75
Spatial distribution of pain:
cxperimental 20.46 14.37 14.49 12.40 17.32 16.91 17.57°  16.86 139 206
traditional 20.56 15.49 15.42 13.68  20.58 15.13 23.58%  21.93
OQuality of life (handicaps):
I'rofessional activity
experimental 378 17.8 n.a. n.a. 323 19.6 34.0° 238 155 206
traditional 43.1 264 384 268 484° 331
Activities of daily living
cxperimental 5.23 1.72 n.a. n.a. 4.54 Z:11 4.45 2.30 155 2006
iraditional 5.64 1.97 5.08 2.01 5.18 2.27
Disability (RMDQ) 0.568 0.193  na. n.a. 0.481 0.247 0.464 0.256 184 NS
cxperimental 0.522  0.187 0425 0232 0419  0.248
traditional 0.655 0.176 0.586  0.240 0.548  0.251

i.a.: not assessed after treatment.
" Sample size for analysis of time (nT) and group (nP) effects.

1< 0.05 (significant group effect). All time effects significant (p < 0.000). For F statistics, see text.

RMDQ: Roland & Morris Disability Questionnaire.

caperimental group. Their use of modalities slightly
increased, as did their use of fitness training and
relaxation, the latter two changes being much more
pronounced.

Table IV. Effects on treatments (physician visits, time for
(reatments)

Pre- After 12
treatment months n
Physician visits (number) 439 257 185
experimental 44.6 27.2! 109
traditional 429 23.5' 76
Time spent for treatments 63.9 50.6 212
(minutes/day)
cxperimental 62.0 542 129
iraditional 66.7 44.9' 83

! Significant time effect (p < 0.001). There were no significant

proup effects. For F statistics, see text.

Overall treatment reaction and predictors of outcome

On the basis of the one-year outcome, three types of
overall treatment reaction (improved, unchanged, dete-
riorated) could be identified by cluster analysis. A
selection of relevant outcome measures was used to
define these three types of outcome. To be included in
this analysis, an outcome variable had to be sensitive for
treatment effects (sufficient variation) and not be
affected by too many dropouts. According to these
criteria, the following variables were selected: work
incapacity, physical leisure activities, average pain
intensity (three measures), GWB, RMDQ, work-related
impairment and quality of life (general index of
satisfaction). Sufficient data to undergo this analysis
was available on 254 of the 282 cases. Twenty-eight had
to be omitted due to missing data for certain key
variables. Fifty-eight patients (22.8%) clearly improved
on all outcome parameters (Table VI). They were
generally younger than the other patients, and more
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Table V. Comparison of treatments performed before treatment and after 12 months (percentage of patients using

method)
Pre-treatment After 12 months v? (before/ after) P n
Fitness training 23.1 415 21.74 0.000 228
experimental 28.4 549 7.32 0.007 139
traditional 15.1 20.0 14.03 0.000 89
Relaxation 45.3 47.0 2742 0.000 228
experimental 48.9 54.9 17.39 0.000 139
traditional 39.8 34.4 8.57 0.003 89
Massages 56.4 47.0 11.71 0.000 228
experimental 56.0 41.0 6.67 0.010 139
traditional 57.0 56.7 533 0.020 89
Modalities 60.3 62.4 8.53 0.003 228
experimental 60.3 61.1 943 0.002 139
traditional 60.2 64.4 0.65

0.419 89

often housewives. In comparison to those 125 patients
(49.2%) who remained largely unchanged., their psycho-
logical well-being was more impaired upon admission.
Seventy-one patients (28%) deteriorated on all mea-
sures. Their educational level was generally lower and,
compared to the patients with a more favourable
outcome, a larger proportion of them did not have
professional training. They also complained more often
about troublesome environmental influences at work.
Some 23% of the patients from both treatment conditions
clearly improved, but a larger proportion of patients from
the traditional program worsened, while more patients
from the experimental condition remained unchanged.
However, these differences are not statistically signifi-
cant.

DISCUSSION

In this controlled study, we compared two similar
treatment programs for two similar samples of patients
with sub-chronic and chronic low back pain in 7
comparable rural rehabilitation centres in Switzerland

Table V1. Overall treatment reaction (types of treatment
reaction)

Unchanged Deteriorated Improved Total
Total 125 (49%) 71 (28%) 58 (23%) 254
Experimental 82 (54%) 36 (23%) 35(23%) 153
Traditional 43 (43%) 35 (35%) 23 (23%) 101
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(former spas). We concentrated our intervention on
patients who were at high risk for a chronic course by
having been out of work for at least 6 weeks, but who
still had a fair chance of returning to their previous job!
and were not yet eligible for disability pensions (out of
work less than one year). While the less intensive
traditional program focused mainly on individual
physiotherapy and modalities with the goal of pain
relief, the experimental program promoted activity in.
spite of pain, with intensive fitness training in groups
supported by educational sessions. Although no strict
randomization could be used, the two samples do not
differ in their Both
conditions brought similar short-term (3-month follow-

most relevant characteristics.

up) improvements in disability, well-being, pain, and
quality of life in the expected direction. While most
improvements of the traditional group tended to
disappear between the 3-month and the one-year
follow-up, they were maintained or even amplified in
the experimental group, where more lasting effects were
observed in the work capacity. The reduction of spatial
distribution of pain follows the same pattern, but the
significance of this isolated finding should not be
overestimated. It might be an expression of a reduced
psychological disturbance (38). However, parameters of
psychological well-being did not confirm this change.
This slight superiority confirms our first and third
hypothesis to some extent. The gross return-to-work
rates after one year reflect these changes too: however,
they were less pronounced and statistically not sig-
nificant. In addition, these rates would be lower if the
31.4% dropouts were included, since a larger proportion
of the latter most likely stayed idle. Similar return-to-




work rates for a comparable population of sub-chronic
unid chronic low back pain patients in a similar social
security system were reported by Mellin et al. (39).

I'he different outcome for the two treatment condi-
lions can hardly be explained by the few pre-treatment
differences between the two samples, nor by the lack of
strict randomization. The overrepresentation of house-
wives with good prognoses (according to the analysis of
overall outcome) in the experimental program must play
only a minor role, since a mere 14% of all participants
were housewives. Sex generally did not predict a better
(reatment result. In addition, such a bias would generally
influence outcome and show up at beth follow-up
evaluations. The longer maintenance of treatment effects
in the experimental program, in comparison to the
tracitional approach, is typical for the difference
between effective psychotherapy (i.e. the cognitive-
behavioural approach) and placebo treatment (mostly
passive modalities) (17). A similar loss of effectiveness
alter one year was observed after spa therapy (22), and
wmong the non-responders of an exercise program (33).
I'he small changes in physical measures also support the
interpretation that the reduction of work-related dis-
ability is due more to a change of attitude towards pain
control through self-help, than to an increase in strength
and endurance. Such changes are linked with a reduction
ol post-treatment disability (42). According to our
lindings, this change of attitude can induce more active
hehaviour in pain control with exercise and relaxation,
ruther than doctor consultations and passive massages.
I'he active training approach, with psychological sup-
port, seems feasible for this non-selected sample of
patients with impending long-term disability, as has been
shown by other authors (1, 18, 26, 35, 45).

The small differences in results between the two
(reatment conditions can be explained by the short
duration and low intensity of the in-patient period, and
(he lack of out-patient interventions before and after the
admission, as was the rule in the above-mentioned
studies (1, 18, 25,26, 35.45). Similar effects with a
comparable program were reported in a study with
waiting list controls (29). In addition. control patients
were not just offered an inert placebo treatment: they
were treated individually, some of them by highly-
motivated therapists who were well aware of the
cxperimental concepts. However, it is generally difficult
10 find valid comparison groups that can be evaluated
ilter one year, since waiting lists or placebo treatments
are not suitable for this purpose. It is not acceptable to
use patients whe could not get into the treatment
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program as controls, since a negative bias for the
controls cannot be excluded (26, 36).

This study clearly demonstrates that neither our
traditional rehabilitation concepts nor our novel ap-
proach could clearly stop the process of chronification,
especially in the high-risk groups of unskilled workers
with persisting pain, as comparison of the improved,
unchanged, and deteriorated cases showed. This con-
firms our second hypothesis. The importance of
psychosocial factors in predicting the outcome in acute
and sub-chronic low back trouble was recently demon-
strated in a one-year prospective study using a sample of
152 cases in a primary care setting (7). The return to their
previous heavy work in construction or industry is often
not recommended by physicians, which can have a
negative impact on outcome (24). In addition, return to
work was impeded by long duration of illness and higher
age, as reported in other studies (4. 5. 9, 13). To improve
and maintain the positive effects of our treatment
program, as well as to support professional reintegration,
early intervention with a more vigorous program might
be necessary. As in other more efficient programs
(25, 26.36), it should include a specific pre-training
phase, a longer period of in-patient treatment (5 to 6
weeks) for better endurance training and more intense
work hardening. and case management and rehabilitation
counselling after discharge. However, this was beyond
the capacity of our staff during a limited 4-week
intervention, at the end of which we had to discharge
our patients to their admitting physicians with no further
influence on future interventions.

ACKNOWLEDGEMENTS

This study was supported by the Swiss National Science
Foundation as part of the National Research Program No. 26B
(Project No. 4026-27074).

REFERENCES

1. Ambrosius, F. M., Kremer, A. M., Herkner, P. B.,
DeKraker, M. & Bartz, S.: Outcome comparison of workers’
compensation and non-compensation low back pain in a
highly structured functional restoration program. J Orthop
Sports Phys Ther 27: 7-12. 1995.

. Aromaa, A.. Heliovaara, M., Impivaara, O., Knekt, P. &
Maatela, J. Epidemiology of sciatica and herniated lumbar
intervertebral disc. Social Insurance Institution, Helsinki.
Finland, 1989.

3. Aronoff, G. M., Evans, W. O. & Enders, P. L.: A review of
follow-up studies of multidisciplinary pain units. Pain /6:
1-11, 1983.

4. Astrand, N. E.: Medical, psychological, and social factors
associated with back abnormalities and self-reported back

5]

Scand J Rehab Med 30



218

20.

21.

22

P. J. Keel et al.

pain: a cross-sectional study of male employees in a
Swedish pulp and paper industry. Br J Ind Med <4: 327~
336, 1987.

. Bergenudd, H. & Nilsson, B.: Back pain in middle age;

occupational workload and psychological factors. Spine /3:
58-60, 1988.

. Bullinger, M., Heinisch, M., Ludwig, M. & Geier, S.:

Skalen zur Erfassung des Wohlbefindens: Psychometrische
Analysen zum “Profile of Mood States™ (POMS) und zum
“Psychological General Wellbeing Index™ (PGWI). Zeits-
chrift fiir Differentielle und Diagnostische Psychologie /177
I: 53-61, 1990.

. Burton, A. K., Tillotson, K. M., Main, C. J. & Hollis, S.:

Psychosocial predictors of outcome in acute and sub-
chronic low back trouble. Spine 20: 722-728, 1995.

. Capra. P.. Mayer, T. G. & Gaichel, R. J: Adding

psychological scales to your back pain assessment. J
Musculoskel Med 2: 41-52, 1985.

. Caruso, L. A., Chan, D. E. & Chan. A.: The management of

work-related back pain. Am I Occup Ther 4/: 112-117,
1987.

. Cherkin, D. C. & Deyo, R. A.: Non-surgical hospitalization

for low back pain. Is it necessary? Spine /8: 1728-1735,
1993.

. Deyo, R. A.: Practice variations, treatment fads, rising

disability. Do we need a new clinical research paradigm?
Spine 18: 2153-2162, 1993.

. Deyo, R. A, Andersson, G. B. I., Bombardier, C., Cherkin,

D. C., Keller, R. B., Lee, C. K., Liang, M. H., Lipscomb, B..
Shekelle, P. G. & Spratt, K. F.: Outcome measures for
studying patients with low back pain. Spine [9: 2032S-
20368, 1994,

. Doxey, N. C.. Dzioba, R. B.. Mitson, G. L. & Lacroix. J. M.:

Predictors of outcome in back surgery candidates. J Clin
Psychol 44: 611-622, 1988.

. Dupuy, H. J.: The Psychological General Well-being

(PGWB) Index. In Assessment of Quality of Life in Clinical
Trials of Cardiovascular Therapies. (ed. N. K. Wenger, M.
E. Mattson, C. D. Furberg et al), p. 170. Le Jacq, New York,
1984.

. Dwyer, A. P.: Backache and its prevention. Clin Orthop

222: 35-43, 1987.

. Faas, A., Chavannes. A. W., van Eijk, J. T. & Gubbels, J.

W.: A randomized, placebo-controlled trial of exercise
therapy in patients with acute low back pain. Spine /8:
1388-13935, 1993.

. Frank, J. D. Effective ingredients of successful psychother-

apy. Brunner/Mazel, New York, 1978.

. Frost, H., Klaber-Moffett, J. A., Moser, J. S. & Fairbank, J.

C.: Randomized controlled trial for evaluation of fitness
program for patients with chronic low back pain. Br Med J
310: 151-154, 1995.

. Frymoyer, J. W. & Cats-Baril, W. L.: An overview of the

incidences and costs of low back pain. Orthop Clin North
Am 22: 263-271, 1991.

Gatchel, R. J., Mayer, T. G., Hazard, R. G., Rainville, J. &
Mooney, V.: Editorial: functional restoration. Pitfalls in
evaluating efficacy. Spine /7/5: 988-995, 1992,

Gross, M.: Psychometrische Eigenschaften zweier Fragebo-
gen zur Erfassung der psychischen Dimension der
Lebensqualitiit. /n Lebensqualitit bei kardiovaskuliren
Erkrankungen (ed. M. Bullinger, M. Ludwig, & N.
Steinbiichel), p. 91. Hogrefe, Gottingen, 1991.

Guillemin, F., Constant, F.. Collin, J. F. & Boulange, M.:
Short- and long-term effects of spa therapy in chronic low
back pain. Br J Rheumatol 33: 148-151, 1994.

Secand J Rehab Med 30

5%
(¥%)

25.

26.

28.

29.

31.

32.

33.

34.

36.

37.

39.

40.

4

42.

. Hadler, N. M.: The disabling backache. An international

. Hall, H. F., McIntosh, G., Melles, T.. Holowachuk, B. &

. Harkdpii, K., Mellin, G., Jirvikoski, A. & Humi, H.: A

. Kleinke, C. L. & Stephenson-Spangler Ir., A.: Predicting

. Mayer, T. G. & Gatchel, R. J. Functional restoration for

. McNeill, T. W., Sinkora. G. & Leavitt, F.: Psychological

perspective. Spine 20: 640-649, 1995.

Wai, E.: Effect of discharge recommendations on outcome..
Spine 19: 2033-2037, 1994.
Hazard, R. G.: Spine update—functional restoration. Spine
20: 2345-2348, 1995.

Hazard, R. G., Fenwick, J. W_, Kalisch, S. M., Redmond, I,
Reeves, V., Reid, S. & Frymoyer, J. W.: Functional’
restoration with behavioural support: a one-year prospective:
study of patients with chronic low back pain. Spine /4/2:
157-161, 1989.

controlled study on the outcome of inpatient and outpatient
treatment of low back pain. Part I1I. Long-term follow-up of*
pain, disability, and compliance. Scand ] Rehabil Med 22
181188, 1990.

Hoffman, R. M., Tumer, 1. A, Cherkin, D. C., Deyo, R. A.
& Herron, L. D.: Therapeutic trials for low back pain. Spine
19: 20685-20758S, 1994.

Jickel, W. H., Cziske, R., Gerdes, N. & Jacobi, E.
Ueberpriifung der Wirksamkeit stationérer Rehabilitations-
massnahmen bei Patienten mit chronischen Kreuzschmer-
zen: eine prospektive, randomisierte, kontrollierte Studie,
Rehabilitation 29: 129-133, 1990.

treatment outcome of chronic back pain patients in a
multidisciplinary pain clinic: methodological issues and
treatment implications. Pain 33: 41-48, 1988.

Lee, P. W.: The economic impact of musculoskeletal
disorders. Qual Life Res 3, Suppl 1: S85-S91, 1994.

Leu, R. E., Schaub, T. & Deutschmann, R.: Chronische
Bronchitis: Lebensqualitdt der Betroffenen und volks-
wirtschaftliche Kosten. Prax Klin Pneumol 9: 367-371,
1986.

Manniche, C., Lundberg, E., Christensen, I.. Bentzen, L. &
Hesselsoe, G.: Intensive dynamic back exercises for chronic
low back pain: a clinical trial. Pain 47: 53-63, 1991.
Marchand, S.. Charest, 1., Li, J., Chenard, J. R., Lavignolle,
B. & Laurencelle, L.: Is TENS purely a placebo effect? A
controlled study on chronic low back pain. Pain 54: 99-106.
1993.

spinal disorders: the sports medicine approach. Lea Febiger,
Philadelphia, 1988.

Mayer. T. G., Gatchel, R. J., Mayer. H., Kishino, N.. Keeley,
J. & Mooney, V.. A prospective two-year study of
functional restoration in industrial low back injury. JAMA
258(13): 1763-1767, 1987.

McArthur, D. L., Cohen, M. J., Gottlieb, H. I., Naliboff, B.
D. & Schandler, S. L.: Treating chronic low back pain. IL.
Long-term follow-up. Pain 29: 23-38, 1987.

classification of low back pain patients: a prognostic tool.
Spine /1: 955-959, 1986.

Mellin, G., Hirkdpada, K., Vanharanta, H., Hupli, M.,
Heinonen, R. & Iirvikoski, A.: Outcome of a multi-

modal treatment including intensive physical training of

patients with chronic low back pain. Spine /8: 825-829,
1993,

Melzack, R.: The short-form McGill pain questionnaire.
Pain 30: 191-197, 1987.

. Nachemson, A. L.: Chronic pain—the end of the welfare

state? Qual Life Res 3, Suppl 1: S11-S817, 1994.
Rainville, 1., Ahern, D. K. & Phalen, L.: Altering beliefs
about pain and impairment in a functionally oriented



treatment program for chronic low back pain. Clin J Pain 9:
196-201, 1993.

. Ransford, A. O., Cairns, D. & Mooney, V.. The pain

drawing as an aid to the psychological evaluation of patients
with low back-pain. Spine /- 127-134, 1976.

Roland, M. & Morris, R.: A study of the natural history of
back pain. Part I: Development of a reliable and sensitive
measure of disability in low back pain. Spine 8: 141-144,
1983.

. Vlaeyen, J. W. S., Haazen, 1. W., Schuerman, I. A., Kole-

Snijders, A. M. J. & van Eek, H.: Behavioural rehabilitation
of chronic low back pain: comparison of an operant
treatment, an operant-cognitive treatment and an operant-
respondent treatment. Br I Clin Psychol 34: 95-118, 1995.

In-patient rehabilitation for back pain 219

46. Weber, H.. Holme, I. & Amlie, E.: The natural course of
acute sciatica with nerve root symptoms in a double-blind
placebo-controlled trial evaluating the effect of piroxicam.
Spine 18: 1433-1438, 1993.

Accepted November 28, 1997

Address for offprints:

Dr. Peter Keel. M.D., PD
PUP, Zweigstelle Claragraben
CH-4005 Basel

Switzerland

Scand J Rehab Med 30





