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Outcome of non-invasive treatment modalities
on back pain: an evidence-based review

Abstract At present, there is an
increasing international trend to-
wards evidence-based health care.
The field of low back pain (LBP)
research in primary care is an excel-
lent example of evidence-based
health care because there is a huge
body of evidence from randomized
trials. These trials have been sum-
marized in a large number of sys-
tematic reviews. This paper
summarizes the best available evi-
dence from systematic reviews con-
ducted within the framework of the
Cochrane Back Review Group on
non-invasive treatments for non-
specific LBP. Data were gathered
from the latest Cochrane Database
of Systematic Reviews 2005, Issue 2.
The Cochrane reviews were updated
with additional trials, if available.
Traditional NSAIDs, muscle relax-
ants, and advice to stay active are
effective for short-term pain relief in
acute LBP. Advice to stay active is
also effective for long-term
improvement of function in acute
LBP. In chronic LBP, various
interventions are effective for short-
term pain relief, i.e. antidepressants,

Introduction

Low back pain is most commonly treated in primary
health care settings. Clinical management of acute as
well as chronic low back pain (LBP) varies substan-

COX2 inhibitors, back schools,
progressive relaxation, cognitive—
respondent treatment, exercise ther-
apy, and intensive multidisciplinary
treatment. Several treatments are
also effective for short-term
improvement of function in chronic
LBP, namely COX2 inhibitors, back
schools, progressive relaxation,
exercise therapy, and multidisciplin-
ary treatment. There is no evidence
that any of these interventions pro-
vides long-term effects on pain and
function. Also, many trials showed
methodological weaknesses, effects
are compared to placebo, no treat-
ment or waiting list controls, and
effect sizes are small. Future trials
should meet current quality stan-
dards and have adequate sample
size.

Keywords Non-specific low
back pain - Non-invasive
treatment - Primary care -
Effectiveness - Evidence review

tially among health care providers. Also, many differ-
ent primary health care professionals are involved in

the management of LBP, such as general practitioners,
physical therapists, chiropractors, osteopaths, manual
therapists, and others. There is a need to increase
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consistency in the management of LBP across profes-
sions.

At present, there is an increasing international trend
towards evidence-based health care. Within the frame-
work of evidence-based health care, clinicians should
conscientiously, explicitly, and judiciously use the best
current evidence in making decisions about the care of
individual patients [160]. The field of LBP research in
primary care is an excellent example of evidence-based
health care because there is a huge body of evidence. At
present, more than 500 randomized controlled trials
(RCTs) have been published, evaluating all types of
conservative and alternative treatments for LBP that are
commonly used in primary care. These trials have been
summarized in a large number of systematic reviews.
The Cochrane Back Review Group (CBRG) offers a
framework for conducting and publishing systematic
reviews in the fields of back and neck pain [33]. How-
ever, method guidelines have also been developed and
published by the CBRG to improve the quality of
reviews in this field and to facilitate comparison across
reviews and enhance consistency among reviewers [191].
This paper summarizes the best available evidence from
systematic reviews conducted within the framework of
the CBRG on non-invasive treatments for non-specific
LBP.

Objectives

To determine the effectiveness of non-invasive (phar-
maceutical and non-pharmaceutical) interventions
compared to placebo (or sham treatment, no interven-
tion and waiting list control) or other interventions for
acute, subacute, and chronic non-specific LBP. Trials
comparing various types of the same interventions (e.g.
various types of NSAIDs or various types of exercises)
were excluded. The evidence on complementary and
alternative medicine interventions (acupuncture, botan-
ical medicines, massage, and neuroreflexotherapy) has
been published elsewhere [193]. Evidence on surgical and
other invasive interventions for LBP will be presented in
another paper in the same issue of the European Spine
Journal.

Methods

The results of systematic reviews conducted within the
framework of the CBRG were used [33]. Most of these
reviews were published [6, 42, 76, 78, 83, 88, 90, 135, 146,
190, 192], but preliminary results from one Cochrane
review on patient education (A. Engers et al., submitted
for publication) that has been submitted for publication

were also used. Because no Cochrane review was avail-
able, we used two recently published systematic reviews
for the evidence summary on antidepressants [161, 170].
The Cochrane review on work conditioning, work
hardening, and functional restoration [163] was not
taken into account because all trials included in this
review were also included in the reviews on exercise
therapy and multidisciplinary treatment. The Cochrane
reviews were updated with additional trials, if available,
using Clinical Evidence as source (www.clinicalevi-
dence.com). This manuscript consists of two parts: one
on evidence of pharmaceutical interventions and the
other on evidence of non-pharmaceutical interventions
for non-specific LBP.

Search strategy and study selection

The following search strategy was used in the Cochrane
reviews:

1) A computer aided search of the Medline and Embase
databases since their beginning.

2) A search of the Cochrane Central Register of Con-
trolled Trials (Central).

3) Screening references given in relevant systematic
reviews and identified trials.

4) Personal communication with content experts in the
field.

Two reviewers independently applied the inclusion
criteria to select the potentially relevant trials from the
titles, abstracts, and keywords of the references retrieved
by the literature search. Articles for which disagreement
existed, and articles for which title, abstract, and key-
words provided insufficient information for a decision
on seclection were obtained to assess whether they met
the inclusion criteria. A consensus method was used to
resolve disagreements between the two reviewers
regarding the inclusion of studies. A third reviewer was
consulted if disagreements were not resolved in the
consensus meeting.

Inclusion criteria

Study design. RCTs were included in all reviews.

Participants. Participants of trials that were included
in the systematic reviews usually had acute (less than 6
weeks), subacute (6-12 weeks), and/or chronic (12 weeks
or more) LBP. All reviews included patients with non-
specific LBP.

Interventions. All reviews included one specific inter-
vention. Typically any comparison group was allowed,
but comparisons with no treatment/placebo/waiting
list controls and other interventions were separately
presented.
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Outcomes. The outcome measures included in the
systematic reviews were outcomes of symptoms (e.g.
pain), overall improvement or satisfaction with treat-
ment, function (e.g. back-specific functional status),
well-being (e.g. quality of life), disability (e.g. activities
of daily living, work absenteeism), and side effects.
Results were separately presented for short-term and
long-term follow-up.

Methodological quality assessment

In most reviews, the methodological quality of trials
included in the reviews was assessed using the criteria
recommended by the CBRG [191]. The studies were not
blinded for authors, institutions, or the journals in which
the studies were published. The criteria were: (1) ade-
quate allocation concealment, (2) adequate method of
randomization, (3) similarity of baseline characteristics,
(4) blinding of patients, (5) blinding of care provider, (6)
equal co-interventions, (7) adequate compliance, (8)
identical timing of outcome assessment, (9) blinded
outcome assessment, (10) withdrawals and drop outs
adequate, and (11) intention-to-treat analysis. All items
were scored as positive, negative, or unclear. High
quality was typically defined as fulfilling 6 or more of the
11 quality criteria. We refer readers to the original
Cochrane reviews for details of the quality of trials.

Data extraction

The data that were extracted and presented in tables
included characteristics of participants, interventions,
outcomes, and results. We refer readers to the original
Cochrane reviews for summaries of trial data.

Data analysis

Some reviews conducted a meta-analysis using statis-
tical methods to analyse and summarize the data. If
relevant valid data were lacking (data were too sparse
or of inadequate quality) or if data were statistically
too heterogeneous (and the heterogeneity could not be
explained), statistical pooling was avoided. In these
cases, reviewers performed a qualitative analysis. In
the qualitative analyses, various levels of evidence
were used that took into account the participants,
interventions, outcomes, and methodological quality of
the original studies. If only a subset of available trials
provided sufficient data for inclusion in a meta-anal-
ysis (e.g. only some trials reported standard devia-
tions), both a quantitative and qualitative analysis
was used.

Results

Pharmaceutical interventions

Antidepressants

There are three reasons for using antidepressants in the
treatment of LBP [170]. The first reason is that chronic
LBP patients often also cope with depression, and
treatment with antidepressants may elevate mood and
increase pain tolerance. Second, many antidepressant
drugs are sedating, and it has been suggested that part of
their value for managing chronic pain syndromes simply
could be improving sleep. The third reason for the use of
antidepressants in chronic LBP patients is their sup-
posed analgesic action, which occurs at lower doses than
the antidepressant effect.

Effectiveness of antidepressants for acute LBP No trials
were identified.

Effectiveness of antidepressants for chronic LBP
Antidepressants versus placebo. We found two systematic
reviews [161, 170] including a total of nine trials [2, 7, 8,
53, 74, 79, 99, 151, 200]. One review found that antide-
pressants significantly increased pain relief compared
with placebo but found no significant difference in
functioning [pain: standardized mean difference (SMD)
0.41, 95% CI 0.22-0.61; function: SMD 0.24, 95% CI
—0.21 to 0.69] [161]. The other review did not statistically
pool data but had similar results [170].

Adverse effects Adverse effects of antidepressants
include dry mouth, drowsiness, constipation, urinary
retention, orthostatic hypotension, and mania [27]. One
RCT found that the prevalence of dry mouth, insomnia,
sedation, and orthostatic symptoms was 60-80% with
tricyclic antidepressants [7]. However, rates were only
slightly lower in the placebo group and none of the
differences were significant. In many trials, the reporting
of side effects was insufficient.

Muscle relaxants

The term ‘muscle relaxants® is very broad and includes a
wide range of drugs with different indications and
mechanisms of action. Muscle relaxants can be divided
into two main categories: antispasmodic and antispas-
ticity medications.

Antispasmodics are used to decrease muscle spasm
associated with painful conditions such as LBP.
Antispasmodics can be subclassified into benzodiaze-
pines and non-benzodiazepines. Benzodiazepines (e.g.
diazepam, tetrazepam) are used as anxiolytics, sedatives,
hypnotics, anticonvulsants, and/or skeletal muscle
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relaxants. Non-benzodiazepines include a variety of
drugs that can act at the brain stem or spinal cord level.
The mechanisms of action with the central nervous
system are still not completely understood.

Antispasticity medications are used to reduce spas-
ticity that interferes with therapy or function, such as in
cerebral palsy, multiple sclerosis, and spinal cord inju-
ries. The mechanism of action of the antispasticity drugs
with the peripheral nervous system (e.g. dantrolene
sodium) is the blockade of the sarcoplasmic reticulum
calcium channel. This reduces calcium concentration
and diminishes actin—-myosin interaction.

Effectiveness of muscle relaxants for acute LBP
Benzodiazepines versus placebo. One study showed that
there is limited evidence (one trial; 50 people) that an
intramuscular injection of diazepam followed by oral
diazepam for 5 days is more effective than placebo for
patients with acute LBP on short-term pain relief and
better overall improvement, but is associated with sub-
stantially more central nervous system side effects [137].

Non-benzodiazepines versus placebo. Eight studies
were identified [10, 11, 22, 26, 72, 92, 107, 116]. One high
quality study on acute LBP showed that there is mod-
erate evidence (one trial; 80 people) that a single intra-
venous injection of 60 mg orphenadrine is more effective
than placebo in immediate relief of pain and muscle
spasm for patients with acute LBP [107].

Three high quality [11, 22, 116] and one low quality
trial [72] showed that there is strong evidence (four trials;
294 people) that oral non-benzodiazepines are more
effective than placebo for patients with acute LBP on
short-term pain relief, global efficacy, and improvement
of physical outcomes. The pooled RR and 95% ClIs for
pain intensity was 0.80 (0.71-0.89) after 2—4 days (four
trials; 294 people) and 0.58 (0.45-0.76) after 5-7 days
follow-up (three trials; 244 people). The pooled RR and
95% Cls for global efficacy was 0.49 (0.25-0.95) after
2-4 days (four trials; 222 people) and 0.68 (0.41-1.13)
after 5-7 days follow-up (four trials; 323 people).

Antispasticity drugs versus placebo. Two high quality
trials showed that there is strong evidence (two trials;
220 people) that antispasticity muscle relaxants are more
effective than placebo for patients with acute LBP on
short-term pain relief and reduction of muscle spasm
after 4 days [39, 49]. One high quality trial also showed
moderate evidence on short-term pain relief, reduction
of muscle spasm, and overall improvement after 10 days
[49].

Effectiveness of muscle relaxants for chronic LBP
Benzodiazepines versus placebo. Three studies were
identified [5, 13, 162]. Two high quality trials on chronic
LBP showed that there is strong evidence (two trials; 222
people) that tetrazepam 50 mg t.i.d. is more effective
than placebo for patients with chronic LBP on short-

term pain relief and overall improvement [5, 162]. The
pooled RRs and 95% Cls for pain intensity were 0.82
(0.72-0.94) after 57 days follow-up and 0.71 (0.54-0.93)
after 10-14 days. The pooled RR and 95% CI for
overall improvement was 0.63 (0.42-0.97) after 10-14
days follow-up. One high quality trial showed that there
is moderate evidence (one trial; 50 people) that tetraze-
pam is more effective than placebo on short-term
decrease of muscle spasm [5].

Non-benzodiazepines versus placebo. Three studies
were identified [13, 153, 209]. One high quality trial
showed that there is moderate evidence (one trial; 107
people) that flupirtin is more effective than placebo for
patients with chronic LBP on short-term pain relief and
overall improvement after 7 days, but not on reduction
of muscle spasm [209]. One high quality trial showed
that there is moderate evidence (one trial; 112 people)
that tolperisone is more effective than placebo for pa-
tients with chronic LBP on short-term overall
improvement after 21 days, but not on pain relief and
reduction of muscle spasm [153].

Adverse effects Strong evidence from all eight trials on
acute LBP (724 people) showed that muscle relaxants
are associated with more total adverse effects and central
nervous system adverse effects than placebo, but not
with more gastrointestinal adverse effects; RRs and 95%
CIs were 1.50 (1.14-1.98), 2.04 (1.23-3.37), and 0.95
(0.29-3.19), respectively [192]. The most commonly and
consistently reported adverse events involving the cen-
tral nervous system were drowsiness and dizziness. For
the gastrointestinal tract this was nausea. The incidence
of other adverse events associated with muscle relaxants
was negligible.

NSAIDs

The rationale for the treatment of LBP with NSAIDs is
based both on their analgesic potential and their anti-
inflammatory action.

Effectiveness of NSAIDs for acute LBP NSAIDs versus
placebo. Nine studies were identified [4, 9, 14, 73, 98,
112, 178, 203, 205]. Two studies reported on LBP
without radiation [4, 178], two on sciatica [74, 205], and
the other five on a mixed population. There was con-
flicting evidence that NSAIDs provide better pain relief
than placebo in acute LBP. Six of the nine studies which
compared NSAIDs with placebo for acute LBP reported
dichotomous data on global improvement [9, 14, 73, 98,
178, 203]. The pooled RR for global improvement after
1 week using the fixed effects model was 1.24 (95% CI
1.10-1.41), indicating a statistically significant effect in
favour of NSAIDs compared to placebo. The pooled
RR (three trials) for analgesic use using the fixed effects
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model was 1.29 (95% CI 1.05-1.57), indicating signifi-
cantly less use of analgesics in the NSAIDs group.

NSAIDs versus paracetamol/acetaminophen. There
were no differences between NSAIDs and paracetamol
reported in two studies [134, 207], but one study
reported better outcomes for two of the four types of
NSAIDs [57]. There is conflicting evidence that NSAIDs
are more effective than paracetamol for acute LBP.

NSAIDs versus other drugs. Six studies reported on
acute LBP, of which five did not find any differences
between NSAIDs and narcotic analgesics or muscle
relaxants [14, 34, 36, 57, 175, 194]. Group sizes in these
studies ranged from 19 to 44 and, therefore, these studies
simply may have lacked power to detect a statistically
significant difference. There is moderate evidence that
NSAIDs are not more effective than other drugs for
acute LBP.

Effectiveness of NSAIDs for chronic LBP NSAIDs ver-
sus placebo. One small cross-over study (n=37) found
that naproxen sodium 275 mg capsules (two capsules
b.i.d.) decreased pain more than placebo at 14 days [23].

COX?2 inhibitors versus placebo. Four additional trials
were identified [29, 43, 102, 148]. There is strong evi-
dence that COX2 inhibitors (etoricoxib, rofecoxib and
valdecoxib) decreased pain and improved function
compared with placebo at 4 and 12 weeks, but effects
were small.

Adverse effects NSAIDs may cause gastrointestinal
complications. Seven of the nine studies which com-
pared NSAIDs with placebo for acute LBP reported
data on side effects. The pooled RR for side effects using
the fixed effects model was 0.83 (95% CI 0.64-1.08),
indicating no statistically significant difference. One
systematic review of the harms of NSAIDs found that
ibuprofen and diclofenac had the lowest gastrointestinal
complication rate, mainly because of the low doses used
in practice (pooled OR for adverse effects vs. placebo
1.30, 95% CI 0.91-1.80) [86]. COX2 inhibitors have
been shown to have less gastrointestinal side effects in
osteoarthritis and rheumatoid arthritis studies [31, 165].
However, increased cardiovascular risk (myocardial
infarction and stroke) has been reported with long-term
use [180].

Non-pharmaceutical interventions
Advice to stay active

Effectiveness of advice to stay active for acute LBP Stay
active versus bed rest. The Cochrane review found four
studies that compared advice to stay active as single
treatment with bed rest [127, 196, 207, 208]. One high
quality study showed that advice to stay active

significantly improved functional status and reduced
sick leave after 3 weeks compared with advice to rest
in bed for 2 days [I127]. It also found a significant
reduction of pain intensity in favour of the stay active
group at intermediate follow-up (more than 3 weeks).
The low quality studies showed conflicting results [207,
208]. The additional trial (278 people) found no sig-
nificant differences in pain intensity and functional
disability between advice to stay active and bed rest
after 1 month [159]. However, it found that advice to
stay active significantly reduced sick leave compared
with bed rest up to day 5 (52% with advice to stay
active vs. 86% with bed rest; P<0.0001).

Stay active versus exercise. One trial found short-term
improvement in functional status and reduction in sick
leave in favour of advice to stay active [127]. A signifi-
cant reduction in sick leave in favour of the stay active
group was also reported at long-term follow-up.

Effectiveness of advice to stay active for chronic LBP No
trials identified.

Adverse effects No trials reported side effects.

Back schools

The original ‘Swedish back school’ was introduced by
Zachrisson Forsell in 1969. It was intended to reduce the
pain and prevent recurrences. The Swedish back school
consisted of information on the anatomy of the back,
biomechanics, optimal posture, ergonomics, and back
exercises. Four small group sessions were scheduled
during a 2-week period, with each session lasting 45 min.
The content and length of back schools has changed and
appears to vary widely today [88].

Effectiveness of back schools for acute LBP Back schools
versus waiting list controls or ‘placebo’ interventions. Only
one trial compared back school with placebo (short-
waves at the lowest intensity) and showed better short-
term recovery and return to work for the back school
group [21]. No other short- or long-term differences were
found.

Back schools versus other interventions. Four studies
(1,418 patients) showed conflicting evidence on the
effectiveness of back schools compared to other treat-
ments for acute and subacute LBP on pain, functional
status, recovery, recurrences, and return to work (short-,
intermediate-, and long-term follow-up) [21, 96, 97, 115,
119].

Effectiveness of back schools for chronic LBP Back
schools versus waiting list controls or ‘placebo’ interven-
tions. There is conflicting evidence (eight trials; 826 pa-
tients) on the effectiveness of back schools compared to
waiting list controls or placebo interventions on pain,
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functional status, and return to work (short-, interme-
diate-, and long-term follow-up) for patients with
chronic LBP [48, 54, 103, 104, 113, 121, 124, 152].

Back schools versus other treatments. Six studies were
identified comparing back schools with exercises, spinal
or joint manipulation, myofascial therapy, and some
kind of instructions or advice [54, 81, 82, 95, 105, 150,
152]. There is moderate evidence (five trials; 1,095
patients) that a back school is more effective than other
treatments for patients with chronic LBP for pain and
functional status (short- and intermediate-term follow-
up). There is moderate evidence (three trials; 822 pa-
tients) that there is no difference in long-term pain and
functional status.

Adbverse effects None of the trials reported any adverse
effects.

Bed rest

One rationale for bed rest is that many patients experi-
ence relief of symptoms in a horizontal position.

Effectiveness of bed rest for acute LBP Twelve trials
were included in the Cochrane review [78]. Some trials
were on a mixed population of patients with acute and
chronic LBP [51] or on a population of patients with
sciatica [44, 93, 196].

Bed rest versus advice to stay active. Three trials (481
patients) were included in this comparison [127, 159,
207]. The results of two high quality trials showed small
but consistent and significant differences in favour of
staying active, at 3- to 4-week follow-up [pain: SMD
0.22 (95% CI 0.02-0.41); function: SMD 0.31 (95% CI
0.06-0.55)], and at 12-week follow-up [pain: SMD 0.25
(95% CI 0.05-0.45); function: SMD 0.25 (95% CI 0.02—
0.48)] [127, 159]. Both studies also reported significant
differences in sick leave in favour of staying active. There
is strong evidence that advice to rest in bed is less
effective than advice to stay active for reducing pain and
improving functional status and speeding-up return to
work.

Bed rest versus other interventions. Three trials were
included [68, 127, 152]. Two trials compared advice to
rest in bed with exercises and found strong evidence that
there was no difference in pain, functional status, or sick
leave at short- and long-term follow-up [68, 127]. One
study found no difference in improvement on a com-
bined pain, disability, and physical examination score
between bed rest and manipulation, drug therapy,
physiotherapy, back school, or placebo [152].

Short bed rest versus longer bed rest. One trial in pa-
tients with sciatica reported no significant difference in
pain intensity between 3 and 7 days of bed rest, mea-
sured 2 days after the end of treatment [177].

Effectiveness of bed rest for chronic LBP There were no
trials identified.

Adbverse effects No trials reported adverse effects.

Behavioural treatment

The treatment of chronic LBP not only focuses on
removing the underlying organic pathology, but also
tries to reduce disability through the modification of
environmental contingencies and cognitive processes. In
general, three behavioural treatment approaches can be
distinguished: operant, cognitive, and respondent. Each
of these approaches focus on the modification of one of
the three response systems that characterize emotional
experiences: behaviour, cognition, and physiological
reactivity.

Operant treatments include positive reinforcement of
healthy behaviours and consequent withdrawal of
attention towards pain behaviours, time-contingent in-
stead of pain-contingent pain management, and spousal
involvement. The operant treatment principles can be
applied by all health care disciplines involved with the
patient.

Cognitive treatment aims to identify and modify pa-
tients’ cognitions regarding their pain and disability.
Cognition (the meaning of pain, expectations regarding
control over pain) can be modified directly by cognitive
restructuring techniques (such as imagery and attention
diversion), or indirectly by the modification of mal-
adaptive thoughts, feelings, and beliefs.

Respondent treatment aims to modify the physio-
logical response system directly, e.g. by reduction of
muscular tension. Respondent treatment includes pro-
viding the patient with a model of the relationship be-
tween tension and pain, and teaching the patient to
replace muscular tension by a tension-incompatible
reaction, such as the relaxation response. Electromyo-
graphic (EMG) biofeedback, progressive relaxation, and
applied relaxation are frequently used.

Behavioural techniques are often applied together as
part of a comprehensive treatment approach. This so
called cognitive—behavioural treatment is based on a
multidimensional model of pain that includes physical,
affective, cognitive, and behavioural components. A
large variety of behavioural treatment modalities are
used for chronic LBP because there is no general con-
sensus about the definition of operant and cognitive
methods. Furthermore, behavioural treatment often
consists of a combination of these modalities or is
applied in combination with other therapies (such as
medication or exercises).

Effectiveness of behavioural therapy for acute LBP One
RCT (107 people) identified by the review found that
cognitive—behavioural therapy reduced pain and per-
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ceived disability after 9-12 months compared with tra-
ditional care (analgesics plus back exercises until pain
had subsided) [61].

Effectiveness of behavioural therapy for chronic
LBP Behavioural treatment versus waiting list controls.
There is moderate evidence from two small trials (total
of 39 people) that progressive relaxation has a large
positive effect on pain (1.16; 95% CI 0.47-1.85) and
behavioural outcomes (1.31; 95% CI 0.61-2.01) in the
short-term [174, 183]. There is limited evidence that
progressive relaxation has a positive effect on short-term
back-specific and generic functional status.

There is moderate evidence from three small trials
(total of 88 people) that there is no significant difference
between EMG biofeedback and waiting list control on
behavioural outcomes in the short-term [139, 143, 174].
There is conflicting evidence (two trials; 60 people) on
the effectiveness of EMG versus waiting list control on
general functional status.

There is conflicting evidence from three small trials
(total of 153 people) regarding the effect of operant
therapy on short-term pain intensity, and moderate
evidence that there is no difference [0.35 (95% CI -0.25
to 0.94)] between operant therapy and waiting list con-
trol for short-term behavioural outcomes [121, 184, 186].
Five studies compared combined respondent and cog-
nitive therapy with waiting list controls [37, 139, 183—
185]. There is strong evidence from four small trials
(total of 134 people) that combined respondent and
cognitive therapy has a medium sized [0.59 (95% CI
0.10-1.09)], short-term positive effect on pain intensity.
There is strong evidence that there are no differences
[0.44 (95% CI —0.13 to 1.01)] on short-term behavioural
outcomes.

Behavioural treatment versus other interventions. There
is limited evidence (one trial; 39 people) that there are no
significant differences between behavioural treatment
and exercise on pain intensity, generic functional status
and behavioural outcomes, either post-treatment, or at
6- or 12-month follow-up [186].

Adverse effects None reported in the trials.

Exercise therapy

Exercise therapy is a management strategy that is widely
used in LBP; it encompasses a heterogeneous group of
interventions ranging from general physical fitness or
aerobic exercise, to muscle strengthening, to various
types of flexibility and stretching exercises [83].

Effectiveness of exercise therapy for acute LBP Exercise
versus no treatment. The pooled analysis failed to show a

difference in short-term pain relief between exercise
therapy and no treatment [41, 127, 171, 172], with an
effect of -0.59 points/100 (95% CI -12.69 to 11.51) [83].

Exercise versus other interventions. Of 11 trials
involving 1,192 adults with acute LBP, 10 had non-
exercise comparisons [41, 58, 59, 60, 68, 89, 127, 164,
171, 172, 187, 201]. These trials provide conflicting evi-
dence. The pooled analysis showed that there was no
difference at the earliest follow-up in pain relief when
compared to other conservative treatments: 0.31 points
(95% CI -0.10 to 0.72) [83]. Similarly, there was no
significant positive effect of exercise on functional out-
comes. Outcomes show similar trends at short-, inter-
mediate-, and long-term follow-up.

Effectiveness  of exercise  therapy  for  subacute
LBP Exercise versus other interventions. Six studies
involving 881 subjects had non-exercise comparisons
[40, 50, 106, 120, 169, 173]. Two trials found moderate
evidence of reduced work absenteecism with a graded
activity intervention compared to usual care [120, 169].
The evidence is conflicting regarding the effectiveness of
other exercise therapy types in subacute LBP compared
to other treatments.

Effectiveness of exercise therapy for chronic LBP
Exercise versus other interventions. Thirty-three exercise
groups in 25 trials on chronic LBP had non-exercise
comparisons [3, 15, 35, 47, 52, 62, 64, 65, 75, 80, 84, 85,
91, 101, 111, 118, 124, 138, 140, 154, 156, 158, 167, 168,
181, 186, 211, 213]. These trials provide strong evidence
that exercise therapy is at least as effective as other
conservative interventions for chronic LBP. Two exer-
cise groups in high quality studies and nine groups in
low quality studies found exercise more effective than
comparison treatments. These studies, mostly conducted
in health care settings, commonly used exercise pro-
grams that were individually designed and delivered (as
opposed to independent home exercises) [15, 62, 91, 138,
140, 158]. The exercise programs commonly included
strengthening or trunk stabilizing exercises [62, 101, 138,
140, 154, 158]. Conservative care in addition to exercise
therapy was often included in these effective interven-
tions, including behavioural and manual therapy, advice
to stay active, and education. One low quality trial
found a group-delivered aerobics and strengthening
exercise program resulted in less improvement in pain
and function outcomes than behavioural therapy [15].
Of the remaining trials, 14 (2 high quality and 12 low
quality) found no statistically significant or clinically
important differences between exercise therapy and
other conservative treatments; 4 of these trials were
inadequately powered to detect clinically important
differences on at least one outcome [3, 156, 211, 213].
Trials were rated low quality most commonly because of
inadequate assessor blinding.



S71

Meta-analysis of pain outcomes at the earliest follow-
up included 23 exercise groups with an independent
comparison and adequate data. Synthesis resulted in a
pooled weighted mean improvement of 10.2 points (95%
CI 1.31-19.09) for exercise therapy compared to no
treatment, and 5.93 points (95% CI 2.21-9.65) com-
pared to other conservative treatment [vs. all compari-
sons 7.29 points (95% CI 3.67-0.91)]. Smaller
improvements were seen in functional outcomes with an
observed mean positive effect of 3.15 points (95% CI -
0.29 to 6.60) compared to no treatment, and 2.37 points
(95% CI 0.74-4.0) versus other conservative treatment
at the earliest follow-up [vs. all comparisons 2.53 points
(95% CI 1.08-3.97)].

Adverse effects Most trials did not report any side
effects. Two studies reported cardiovascular events that
were considered not to be caused by the exercise therapy
[35, 80].

Lumbar supports

Lumbar supports are provided as treatment to people
suffering from LBP with the aim of making the
impairment and disability vanish or decrease. Different
desired functions have been suggested for lumbar sup-
ports: (1) to correct deformity, (2) to limit spinal motion,
(3) to stabilize part of the spine, (4) to reduce mechanical
uploading, and (5) miscellaneous effects: massage, heat,
placebo. However, at the present time the putative
mechanisms of action of a lumbar support remain a
matter of debate.

Effectiveness of lumbar supports for acute LBP No trials
were identified.

Effectiveness of lumbar supports for chronic LBP No
RCT compared lumbar supports with placebo, no
treatment, or other treatments for chronic LBP.

Effectiveness of lumbar supports for a mixed population of
acute, subacute, and chronic LBP Four studies included
a mix of patients with acute, subacute, and chronic LBP
[45, 55, 94, 188]. One study did not give any information
about the duration of the LBP complaints of the patients
[149]. There is moderate evidence that a lumbar support
is not more effective in reducing pain than other types of
treatment. Evidence on overall improvement and return
to work was conflicting.

Adbverse effects Potential adverse effects associated with
prolonged Iumbar support use include decreased
strength of the trunk musculature, a false sense of secu-
rity, heat, skin irritation, skin lesions, gastrointestinal
disorders and muscle wasting, higher blood pressure and
higher heart rates, and general discomfort [27, 38, 126].

Multidisciplinary treatment programmes

Multidisciplinary treatments for back pain evolved from
pain clinics. Initially, multidisciplinary treatments fo-
cused on a traditional biomedical model and in the
reduction of pain. Current multidisciplinary approaches
to chronic pain are based on a multifactorial biopsych-
osicial model of interrelating physical, psychological,
and social/occupational factors [198]. The content of
multidisciplinary programs varies widely and, at present,
it is unclear what the optimal content is and who should
be involved [76].

Effectiveness of multidisciplinary treatment for subacute
LBP No trials identified.

Effectiveness of multidisciplinary treatment for subacute
LBP Multidisciplinary treatment versus usual care. Two
RCTs on subacute LBP were included [120, 123]. The
study population in both studies consisted of workers on
sick leave. In one study [120] the patients in the inter-
vention group returned to work sooner (10 weeks)
compared with the control group (15 weeks) (P=0.03).
The intervention group also had fewer sick leave during
follow-up than the control group (mean difference =-7.5
days, 95% CI -15.06 to 0.06). There was no statistically
significant difference in pain intensity between the
intervention and control group, but subjective disability
had decreased significantly more in the intervention
group than in the control group (mean difference=-1.2,
95% CI -1.984 to -0.416). In the other study, the median
duration of absence from regular work was 60 days for
the group with a combination of occupational and
clinical intervention, 67 days with the occupational
intervention group, 131 days with the clinical interven-
tion group, and 120.5 days with the usual care group
(P=0.04) [123]. Return to work was 2.4 times faster in
the group with both an occupational and clinical inter-
vention (95% CI 1.19-4.89) than the usual care group,
and 1.91 times faster in the two groups with occupa-
tional intervention than the two groups without occu-
pational interventions (95% CI 1.18-3.1). There is
moderate evidence that multidisciplinary treatment with
a workplace visit and comprehensive occupational
health care intervention is effective with regard to return
to work, sick leave, and subjective disability for patients
with subacute LBP.

Effectiveness of multidisciplinary treatment for chronic
LBP Multidisciplinary treatment versus other interven-
tions. Ten RCTs with a total of 1,964 subjects were in-
cluded in the Cochrane review [1, 12, 15, 16, 81, 82, 100,
125, 136, 141, 142]. Three additional papers reported on
long-term outcomes of two of these trials [17-19]. All ten
trials excluded patients with significant radiculopathy or
other indication for surgery. There is strong evidence
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that intensive multidisciplinary treatment with a func-
tional restoration approach improves function when
compared with inpatient or outpatient non-multidisci-
plinary treatments. There is moderate evidence that
intensive multidisciplinary treatment with a functional
restoration approach reduces pain when compared with
outpatient non-multidisciplinary rehabilitation or usual
care. There is contradictory evidence regarding voca-
tional outcomes. Five trials evaluating less intensive
multidisciplinary treatment programmes could not
demonstrate beneficial effects on pain, function, or
vocational outcomes when compared with non-multi-
disciplinary outpatient treatment or usual care [12, 15,
81, 82, 141, 142]. One additional RCT was found that
showed no difference between multidisciplinary treat-
ment and usual care on function and health related
quality of life after 2 and 6 months [195].

The reviewed studies provide evidence that intensive
(>100 h of therapy) MBPSR with a functional resto-
ration approach produces greater improvements in pain
and function for patients with disabling chronic LBP
than non-multidisciplinary rehabilitation or usual care.
Less intensive treatments did not seem effective [76].

Adverse effects No adverse effects were reported.

Spinal manipulation

Spinal manipulation is defined as a form of manual
therapy which involves movement of a joint past its
usual end range of motion, but not past its anatomic
range of motion. Spinal manipulation is usually con-
sidered as that of long lever, low velocity, non-specific
type manipulation as opposed to short lever, high
velocity, specific adjustment. Potential hypotheses for
the working mechanism of spinal manipulation are: (1)
release for the entrapped synovial folds, (2) relaxation of
hypertonic muscle, (3) disruption of articular or periar-
ticular adhesion, (4) unbuckling of motion segments that
have undergone disproportionate displacement, (5)
reduction of disc bulge, (6) repositioning of miniscule
structures within the articular surface, (7) mechanical
stimulation of nociceptive joint fibres, (8) change in
neurophysiological function, and (9) reduction of muscle
spasm [6].

Effectiveness of spinal manipulation for acute LBP Spinal
manipulation versus sham. Two trials were identified [77,
210]. Patients receiving treatment that included spinal
manipulation had statistically significant and clinically
important short-term improvements in pain (10-mm
difference; 95% CI 2-17 mm) compared with sham
therapy. However, the improvement in function was
considered clinically relevant but not statistically sig-
nificant (2.8-mm difference on the Roland Morris scale;
95% CI -0.1 to 5.6) [6].

Spinal manipulation versus other therapies. Twelve
trials were identified [21, 30, 40, 46, 60, 70, 71, 131, 152,
155, 166, 201]. Spinal manipulation resulted in statisti-
cally significant more short-term pain relief compared
with other therapies judged to be ineffective or possibly
even harmful (4-mm difference; 95% CI 1-8 mm) [6].
However, the clinical significance of this finding is
questionable. The point estimate of improvement in
short-term function for treatment with spinal manipu-
lation compared with the ineffective therapies was con-
sidered clinically significant but was not statistically
significant (2.1-point difference on the Roland Morris
scale; 95% CI -0.2 to 4.4). There were no differences in
effectiveness between patients treated with spinal
manipulation and those treated with any of the con-
ventionally advocated therapies.

Effectiveness of spinal manipulation  for  chronic
LBP Spinal manipulation versus sham. Three trials were
identified [145, 182, 197]. Spinal manipulation was sta-
tistically significantly more effective compared with
sham manipulation on short-term pain relief (10 mm;
95% CI 3-17 mm) and long-term pain relief (19 mm;
95% CI 3-35 mm) [6]. Spinal manipulation was also
statistically significantly more effective on short-term
improvement of function (3.3 points on the Roland and
Morris Disability Questionnaire (RMDQ); 95% CI 0.6—
6.0) [6].

Spinal manipulation versus other therapies. Eight trials
were identified [35, 56, 67, 87, 94, 108, 152, 166]. Spinal
manipulation was statistically significantly more effec-
tive compared with the group of therapies judged to be
ineffective or perhaps harmful on short-term pain relief
(4 mm; 95% CI 0-8), and short-term improvement in
function (2.6 points on the RMDQ; 95% CI 0.5-4.8) [6].
There were no differences in short- and long-term
effectiveness compared with other conventionally advo-
cated therapies such as general practice care, physical or
exercise therapy, and back school.

Adbverse effects In the RCTs identified by the review that
used a trained therapist to select people and perform
spinal manipulation, the risk of serious complications
was low. An estimate of the risk of spinal manipulation
causing a clinically worsened disk herniation or cauda
equina syndrome in a patient presenting with lumbar
disk herniation is calculated from published data to be
less than 1 in 3.7 million [144].

Traction

Lumbar traction uses a harness (with velcro strapping)
that is put around the lower rib cage and around the
iliacal crest. Duration and level of force exerted
through this harness can be varied in a continuous or
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intermittent mode. Only in motorized and bed rest
traction can the force be standardized. With other
techniques total body weight and the strength of the
patient or therapist determine the forces exerted. In the
application of traction force, consideration must be
given to counterforces such as lumbar muscle tension,
lumbar skin stretch and abdominal pressure, which
depend on the patient’s physical constitution. If the
patient is lying on the traction table, the friction of the
body on the table provides the main counterforce
during traction. The exact mechanism through which
traction might be effective is unclear. It has been sug-
gested that spinal elongation, through decreasing lor-
dosis and increasing intervertebral space, inhibits
nociceptive impulses, improves mobility, decreases
mechanical stress, reduces muscle spasm or spinal nerve
root compression (due to osteophytes), releases luxa-
tion of a disc or capsule from the zygo-apophysial
joint, and releases adhesions around the zygo-apophy-
sial joint and the annulus fibrosus. So far, the proposed
mechanisms have not been supported by sufficient
empirical information [42].

Thirteen of the studies identified in the Cochrane
review [42] included a homogeneous population of LBP
patients with radiating symptoms [28, 45, 114, 118, 122,
129, 130, 131, 147, 157, 199, 202, 204]. The remaining
studies included a mix of patients with and without
radiation [24, 25, 32, 110, 117, 176, 179, 189, 206]. There
were no studies exclusively involving patients who had
no radiating symptoms.

Five studies [32, 122, 179, 189, 206] included solely or
primarily patients with chronic LBP of more than 12
weeks; in one study [110] patients were all in the sub-
acute range (4-12 weeks). In 11 studies the duration of
LBP was a mixture of acute, subacute, and chronic [24,
25, 28, 45, 114, 129131, 147, 176, 199]. In four studies
duration was not specified [117, 157, 202, 204].

Effectiveness of traction for acute LBP No RCTs in-
cluded primarily people with acute LBP. One study was
identified that included patients with subacute LBP, but
this population consisted of a mix of patients with and
without radiation [110].

Effectiveness of traction for chronic LBP One trial found
that continuous traction is not more effective on pain,
function, overall improvement, or work absenteeism
than placebo [189]. One RCT (42 people) found no
difference in effectiveness between standard physical
therapy including continuous traction and the same
program without traction [32]. One RCT (152 people)
found no significant difference between lumbar traction
plus massage and interferential treatment in pain relief,
or improvement of disability 3 weeks and 4 months after
the end of treatment [206]. This RCT did not exclude
people with sciatica, but no further details of the pro-

portion of people with sciatica were reported. One RCT
(44 people) found that autotraction is more effective
than mechanical traction on global improvement, but
not on pain and function, in chronic LBP patients with
or without radiating symptoms [179]. However, this trial
had several methodological problems that may be
associated with biased results.

Adbverse effects Little is known about the adverse effects
of traction. Only a few case reports are available, which
suggest that there is some danger for nerve impinge-
ment in heavy traction, i.e. lumbar traction forces
exceeding 50% of the total body weight. Other risks
described for lumbar traction are respiratory con-
straints due to the traction harness or increased blood
pressure during inverted positional traction. Other po-
tential adverse effects of traction include debilitation,
loss of muscle tone, bone demineralization, and
thrombophlebitis [27].

Transcutaneous electrical nerve stimulation

Transcutaneous electrical nerve stimulation (TENS) is a
therapeutic non-invasive modality mainly used for pain
relief by electrically stimulating peripheral nerves via
skin surface electrodes. Several types of TENS applica-
tions, differing in intensity and electrical characteristics,
are used in clinical practice: (1) high frequency, (2) low
frequency, (3) burst frequency, and (4) hyperstimulation
[135].

Effectiveness of TENS for acute LBP: No trials were
identified.

Effectiveness of TENS for chronic LBP The Cochrane
review [135] included two RCTs of TENS for chronic
LBP. The results of one small trial (¥N=230) showed a
significant decrease in subjective pain intensity with
active TENS treatment compared to placebo over the
course of the 60-min treatment session. The pain
reduction seen at the end of stimulation was maintained
for the entire 60-min post-treatment time interval as-
sessed (data not shown). Longer term follow-up was not
conducted in this study. The second trial (N=145)
demonstrated no significant difference between active
TENS and placebo for any of the outcomes measured,
including pain, functional status, range of motion, and
use of medical services.

Adbverse effects In a third of the participants in one trial,
minor skin irritation occurred at the site of electrode
placement [52]. These adverse effects were observed
equally in the active TENS and placebo groups. One
participant randomized to placebo TENS developed
severe dermatitis 4 days after beginning therapy and was
required to withdraw (Tables 1, 2).



S74

Table 1 Effectiveness of

conservative interventions for 1\tIu(rir_1ber of Short-term Long-term
. : . studies
acute non-specific low back Pain Function Pain Function
pain
Muscle relaxants
Benzodiazepines placebo 1 +?
Non-benzodiazepines placebo 8 +
Antispasticity placebo 2 +
NSAIDs
Placebo 9 ®
Paracetamol 3 ?
Other drugs 6 0°
Advice to stay active
Bed rest 4 + +
Exercise 1 + +
Back schools
Sham 1 +
Other tx 4 ? ?
Bed rest
Advice to stay active 3 - -
Other tx 4 0 0
Behavioural treatment
’ Usual care 1 +
%+ stands for more effective Exercise
than comparison No tx 0
b9 stands for effectiveness Other t 10 0 0 0 0
er tx
unclear because of conflicting Spinal manipulation
findings across studies Sham tx 2 + +
0 stands for no differences in Ineffective tx 12 ? ?
effectiveness Traction
d_ stands for less effective than Ineffective tx 2 ? 9

comparison

Discussion

The best available evidence for conservative treatments
for non-specific LBP summarized in this paper shows
that some interventions are effective. Traditional NSA-
IDs, muscle relaxants, and advice to stay active are
effective for short-term pain relief in acute LBP. Advice
to stay active is also effective for long-term improvement
of function in acute LBP. In chronic LBP, various
interventions are effective for short-term pain relief, i.e.
antidepressants, COX2 inhibitors, back schools, pro-
gressive relaxation, cognitive—respondent treatment,
exercise therapy, and intensive multidisciplinary treat-
ment. Several treatments are also effective for short-term
improvement of function in chronic LBP, namely COX2
inhibitors, back schools, progressive relaxation, exercise
therapy, and multidisciplinary treatment. There is no
evidence that any of these interventions provides long-
term effects on pain and function. Also, many trials
showed methodological weaknesses, effects are com-
pared to placebo, no treatment or waiting list controls,
and effect sizes are small. Future trials should meet
current quality standards and have adequate sample
size. However, in summary, there is evidence that some
interventions are effective while evidence for many other
interventions is lacking or there is evidence that they are
not effective.

During the last decade, various clinical guidelines on
the management of acute LBP in primary care have been
published that have used this evidence [109]. At present,
guidelines exist in at least 12 different countries: Aus-
tralia, Denmark, Finland, Germany, Israel, the Neth-
erlands, New Zealand, Norway, Sweden, Switzerland,
the United Kingdom, and the United States. Since the
available evidence is international, one would expect
that each country’s guidelines would give more or less
similar recommendations regarding diagnosis and
treatment. Comparison of clinical guidelines for the
management of LBP in primary care from 11 different
countries showed that the content of the guidelines
regarding therapeutic interventions is quite similar,
However, there were also some discrepancies in recom-
mendations across guidelines [109]. Differences in rec-
ommendations between guidelines may be due to
incompleteness of the evidence, different levels of evi-
dence, magnitude of effects, side effects and costs, dif-
ferences in health care systems (organization/financial),
or differences in membership of guidelines committees.
More recent guidelines may have included more recently
published trials and, therefore, may end up with slightly
different recommendations. Also, guidelines may have
been based on systematic reviews that included trials in
different languages; the majority of existing reviews have
considered only studies published in a few languages,
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Table 2 Effectiveness of

conservative interventions for Number of studies  Short-term Long-term
;}Eggmc non-specific low back Pain  Function Pain  Function
Antidepressants
Placebo 10 +* 9v
Other tx
Muscle relaxants
Benzodiazepines placebo 3 +
Non-benzodiazepines placebo 3 ?
NSAIDs
Placebo 5 + +
Back schools
Sham/waiting list 8 ? ?
Other tx 6 + + 0 0°
Behavioural treatment
Progressive relaxation waiting list 2 + +
EMG biofeedback waiting list 3 ?
Operant treatment waiting list 3 ?
Cognitive-respondent tx waiting list 5 +
Behavioural treatment
Exercise 1 0 0 0 0
Other tx 33 + + + +
Multidisciplinary treatment for subacute low back pain
Usual care 2 0 +
Multidisciplinary treatment for chronic low back pain
) Other tx 10 + + + +
2+ stands for more effective Spinal manipulation
than comparison Sham 3 + + +
" stands for effectiveness un- Ineffective tx 4 + +
clear because of conflicting fin- Effective tx 4 0 0 0 0
dings across studies Traction
0 stands for no differences in Placebo 2 0 0
effectiveness TENS
d_ stands for less effective than Placebo 5 0 0
comparison

and several, only those published in English. Recom-
mendations in guidelines are not only based on scientific
evidence, but also on consensus. Guideline committees
may consider various arguments differently, such as the
magnitude of the effects, potential side effects, cost-
effectiveness, and current routine practice and available
resources in their country. Especially as we know that
effects in the field of LBP, if any, are usually small and
short-term effects only, interpretation of effects may
vary among guideline committees. Also, guideline com-
mittees may differently weigh other aspects such as side
effects and costs. The constitution of the guideline
committees and the professional bodies they represent
may introduce bias—either for or against a particular
treatment. This does not necessarily mean that one
guideline is better than the other or that one is right and
the other is wrong. It merely shows that when translat-
ing the evidence into clinically relevant recommenda-
tions more aspects play a role, and that these aspects
may vary locally or nationally.

Recently European guidelines for the management
of LBP were developed to increase consistency in the
management of non-specific LBP across countries in

Europe. The European Commission has approved and
funded this project called ‘COSTB13’. The main
objectives of this COST action were developing
European guidelines for the prevention, diagnosis and
treatment of non-specific LBP, ensuring an evidence-
based approach through the use of systematic reviews
and existing clinical guidelines, enabling a multidisci-
plinary approach, and stimulating collaboration
between primary health care providers and promoting
consistency across providers and countries in Europe.
Representatives from 13 countries participated in this
project that was conducted between 1999 and 2004.
The experts represented all relevant health professions
in the field of LBP: anatomy, anaesthesiology, chiro-
practic, epidemiology, ergonomy, general practice,
occupational care, orthopaedic surgery, pathology,
physiology, physiotherapy, psychology, public health
care, rehabilitation, and rheumatology. Within this
COST BI13 project four European guidelines were
developed on: (1) acute LBP, (2) chronic LBP, (3)
prevention of LBP, and (4) pelvic girdle pain. The
guidelines will soon be published as a supplement to
the European Spine Journal.



S76

References

10.

11.

. Alaranta H, Rytokoski U, Rissanen A,

Talo S, Ronnemaa T, Puukka P,
Karppi SL, Videman T, Kallio V,
Slatis P (1994) Intensive physical and
psychosocial training program for pa-
tients with chronic low back pain. A
controlled trial. Spine 19:1340-1349

. Alcoff J, Jones E, Rust P, Newman R

(1982) Controlled trial of imipramine
for chronic low back pain. J Fam Pract
14:841-846

. Alexandre NM, de Moraes MA, Cor-

rea Filho HR, Jorge SA (2001) Eval-
uation of a program to reduce back
pain in nursing personnel. Rev Salud
Publica 35:356-361

. Amlie E, Weber H, Holme I (1987)

Treatment of acute low back pain with
piroxicam: results of a double-blind
placebo-controlled trial. Spine 12:473—
476

. Arbus L, Fajadet B, Aubert D, Morre

M, Goldfinger E (1990) Activity of
tetrazepam in low back pain. Clin
Trials J 27:258-267

. Assendelft WJ, Morton SC, Yu EI,

Suttorp MJ, Shekelle P (2003) Spinal
manipulative therapy for low back
pain. A meta-analysis of effectiveness
relative to other therapies. Ann Intern
Med 138:871-881

. Atkinson JH, Slater MA, Williams RA

(1998) A placebo-controlled random-
ized clinical trial of nortriptyline for
chronic low back pain. Pain 76:287—
296

. Atkinson JH, Slater MA, Wahlgren

DR (1999) Effects of noradrenergic
and serotonergic antidepressants on
chronic low back pain intensity. Pain
83:137-145

. Babej-Dolle R, Freytag S, Eckmeyer J,

Zerle G, Schinzel S, Schmeider G,
Stankov G (1994) Parenteral dipyrone
versus diclofenac and placebo in pa-
tients with acute lumbago or sciatic
pain: randomized observer-blind mul-
ticenter study. Int J Clin Pharmacol
Ther 32:204-209

Baptista R, Brizzi J, Dutra F, Josef H,
Keisermann M, de Lucca R (1988)
Terapeutica da lombalgia com a tiza-
nidina (DS 103-282), un novo agente
mioespasmolitico. Estudo multicent-
rico, duplo-cego e comparativo. Folha
Medica

Barrata R (1982) A double-blind study
of cyclobenzaprine and placebo in the
treatment of acute muskuloskeletal
conditions of the low back. Curr Ther
Res 32:646-652

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Basler H, Jakle C, Kroner-Herwig B
(1997) Incorporation of cognitive—
behavioral treatment into the medical
care of chronic low back patients: a
controlled randomized study in Ger-
man pain treatment centers. Patient
Educ Couns 31:113-124

Basmajian J (1978) Cyclobenzaprine
hydrochloride effect on skeletal muscle
spasm in the lumbar region and neck:
two double-blind controlled clinical
and laboratory studies. Arch Phys
Med Rehabil 59:58-63

Basmajian JV (1989) Acute back pain
and spasm: a controlled multicenter
trial of combined analgesic and an-
tispasm agents. Spine 14:438-439
Bendix AF, Bendix T, Ostenfeld S,
Bush E, Andersen A (1995) Active
treatment programs for patients with
chronic low back pain: a prospective
randomized, observer-blinded study.
Eur Spine J 4:148-152

Bendix AF, Bendix T, Vaegter KV,
Lund C, Frolund L, Holm L (1996)
Multidisciplinary intensive treatment
for chronic low back pain: a random-
ized, prospective study. Cleve Clin J
Med 63:62-69

Bendix AE, Bendix T, Lund C, Kirk-
bak S, Ostenfeld S (1997) Comparison
of three intensive programs for chronic
low back pain patients: a prospective,
randomized, observer-blinded study
with one-year follow-up. Scand J
Rehabil Med 29:81-89

Bendix AE, Bendix T, Haestrup C,
Busch E (1998a) A prospective, ran-
domized 5-year follow-up study of
functional restoration in chronic low
back pain patients. Eur Spine J 7:111—
119

Bendix AE, Bendix T, Labriola M,
Boekgaard P (1998b) Functional res-
toration for chronic low back pain.
Two-year follow-up of two random-
ized clinical trials. Spine 23:717-725
Bendix T, Bendix A, Labriola M, Ha-
estrup C, Ebbehoj N (2000) Functional
restoration versus outpatient physical
training in chronic low back pain: a
randomized comparative study. Spine
25:2494-2500

Bergquist-Ullman M, Larsson U (1977)
Acute low-back pain in industry. Acta
Orthop Scand 170(Suppl.):1-117
Berry H, Hutchinson D (1988) A mul-
ticentre placebo-controlled study in
general practice to evaluate the efficacy
and safety of tizanidine in acute low-
back pain. J Int Med Res 16:75-82
Berry H, Bloom B, Hamilton EBD,
Swinson DR (1982) Naproxen sodium,
diflunisal, and placebo in the treatment
of chronic back pain. Ann Rheum Dis
41:129-132

24

25.

26.

217.

28.

29.

30.

31.

32.

33.

. Beurskens AJ, de Vet HC, Koke AJ,

Lindeman E, Regtop W, van der
Heijden GJ, Knipschild PG (1995)
Efficacy of traction for non-specific
low back pain: a randomised clinical
trial. Lancet 346:1596-1600
Beurskens AJ, de Vet HC, Koke A,
Regtop W, van der Heijden GJ, Lind-
eman E, Knipschild PG (1997) Efficacy
of traction for nonspecific low back
pain. 12-week and 6-month results of a
randomized clinical trial. Spine
22:2756-2762

Bianchi M (1978) Evaluation of cy-
clobenzaprine for skeletal muscle
spasm of local origin. Clinical evalua-
tion of flexeril (cyclobenzaprine HCL/
MSD). Postgraduate Medicine Com-
munications, Minneapolis, pp 25-29
Bigos S, Bowyer O, Braen G (1994)
Acute low back problems in adults.
Clinical Practice Guideline No. 14.
AHCPR Publication No. 95-0642.
Agency for Health Care Policy and
Research, Public Health Service, US
Department of Health and Human
Services, Rockville

Bihaug O (1978) Autotraksjon for is-
chialgpasienter. En kontrollert sam-
menlikning mellom effekten av Auto-
traksjon-B og isometriske ovelser ad
modum Hume endall og Jenkins. Fy-
sioterapeuten 45:377-379

Birbara CA, Puopolo AD, Munoz DR
(2003) Treatment of chronic low back
pain with etoricoxib, a new cyclo-ox-
ygenase-2 selective inhibitor: improve-
ment in pain and disability: a
randomised, placebo-controlled, 3-
month trial. J Pain 4:307-315
Blomberg S, Hallin G, Grann K, Berg
E, Sennerby U (1994) Manual therapy
with steroid injections—a new ap-
proach to treatment of low back pain.
A controlled multicenter trial with an
evaluation by orthopedic surgeons.
Spine 19:569-577

Bombardier C, Laine L, Reicin A,
Shapiro D, Burgos-Vargas R, Davis B,
Day R, Ferraz MB, Hawkey CJ,
Hochberg MC, Kvien TK, Schnitzer
TJ, VIGOR Study Group (2000)
Comparison of upper gastrointestinal
toxicity of rofecoxib and naproxen in
patients with rheumatoid arthritis.
VIGOR Study Group. N Engl J Med
343:1520-1528

Borman P, Keskin D, Bodur H (2003)
The efficacy of lumbar traction in the
management of patients with low back
pain. Rheumatol Int 23:82-86

Bouter LM, Pennick V, Bombardier C,
Editorial Board of the Back Review
Group (2003) Cochrane Back Review
Group. Spine 28:1215-1218



S77

34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Braun H, Huberty R (1982) Therapy
of lumbar sciatica. A comparative
clinical study of a corticoid-free
monosubstance and a corticoid con-
taining combination drug. Med Welt
33:490-491

Bronfort G, Goldsmith CH, Nelson
CF, Boline PD, Anderson AV (1996)
Trunk exercise combined with spinal
manipulative or NSAID therapy for
chronic low back pain: a randomized,
observer-blinded clinical trial. J
Manipulative Physiol Ther 19:570-582
Brown FL, Bodison S, Dixon J, Davis
W, Nowoslawski J (1986) Comparison
of diflunisal and acetaminophen with
codeine in the treatment of initial or
recurrent acute low back pain. Clin
Ther 9(Suppl. ¢):52-58

Bru E, Mykletun R, Berge W, Svebak
S (1994) Effects of different psycho-
logical interventions on neck, shoulder
and low back pain in female hospital
staff. Psychol Health 9:371-382
Calmels P, Fayolle-Minon I (1996) An
update on orthotic devices for the
lumbar spine based on a review of the
literature. Rev Rhum 63:285-291
Casale R (1988) Acute low back pain:
symptomatic treatment with a muscle
relaxant drug. Clin J Pain 4:81-88
Cherkin DC, Deyo RA, Battie M,
Street J, Barlow W (1998) A compari-
son of physical therapy, chiropractic
manipulation, and provision of an
educational booklet for the treatment
of patients with low back pain. N Engl
J Med 339:1021-1029

Chok B, Lee R, Latimer J, Seang BT
(1999) Endurance training of the trunk
extensor muscles in people with sub-
acute low back pain. Phys Ther
79:1032-1042

Clarke J, van Tulder M, Blomberg S,
Bronfort G, van der Heijden G, de Vet
HCW (2005) Traction for low back
pain: a systematic review within the
framework of the Cochrane Collabo-
ration. In: The Cochrane Library, Is-
sue 3. Update Software, Oxford
Coats TL, Borenstein DG, Nangia
NK, Brown MT (2004) Effects of val-
decoxib in the treatment of chronic
low back pain: results of a random-
ized, placebo-controlled trial. Clin
Ther 26:1249-1260

Coomes NE (1961) A comparison be-
tween epidural anaesthesia and bed
rest in sciatica. Br Med J Jan:20-24
Coxhead CE, Inskip H, Meade TW,
North WRS, Troup JDG (1981) Mul-
ticentre trial of physiotherapy in the
management of sciatic symptoms.
Lancet 1:1065-1068

46.

47.

48.

49.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Cramer GD, Humphreys CR, Hon-
dras MA, McGregor M, Triano JJ
(1993) The Hmax/Mmax ratio as an
outcome measure for acute low back
pain. J Manipulative Physiol Ther
16:7-13

Dalichau S, Scheele K (2000) Effects of
elastic lumbar belts on the effect of a
muscle training program for patients
with chronic back pain [German]. Zt
Orthop Grenzgeb 138:8-16

Dalichau S, Scheele K, Perrey RM,
Ellichausen H-J, Huebner J (1999)
Ultraschallgestiitzte Haltungs- und
Bewegungsanalyse der Lendenwir-
belsdule zum Nachweis der Wir-
ksamkeit einer Riickenschule. Zbl
Arbeitsmedizin 49:148-156

Dapas F (1985) Baclofen for the
treatment of acute low-back syn-
drome. Spine 10:345-349

. Davies JE, Gibson T, Tester L (1979)

The value of exercises in the treatment
of low back pain. Rheumatol Rehabil
18:243-247

Deyo RA, Diehl AK, Rosenthal M
(1986) How many days of bed rest for
acute low back pain? A randomized
clinical trial. N Engl J Med 315:1064—
1070

Deyo RA, Walsh NE, Martin DC,
Schoenfeld LS, Ramamurthy S (1990)
A controlled trial of transcutaneous
electrical nerve stimulation (TENS)
and exercise for chronic low back pain.
N Engl J Med 322:1627-1634
Dickens C, Jayson M, Sutton C (2000)
The relationship between pain and
depression in a trial using paroxetine
in sufferers of chronic low back pain.
Psychosomatics 41:490-499

Donchin M, Woolf O, Kaplan L,
Floman Y (1990) Secondary preven-
tion of low-back pain. A clinical trial.
Spine 15:1317-1320

Doran DML, Newell DJ (1975)
Manipulation in treatment of low back
pain: a multicentre study. Br Med J
2:161-164

Evans DP, Burke MS, Lloyd KN,
Roberts EE, Roberts GM (1978)
Lumbar spinal manipulation on trial.
Part 1: clinical assessment. Rheumatol
Rehabil 17:46-53

Evans DP, Burke MS, Newcombe RG
(1980) Medicines of choice in low back
pain. Curr Med Res Opin 6:540-547
Faas A, Chavannes AW, van Eijk
JTM, Gubbels JW (1993) A random-
ized placebo-controlled trial of exercise
therapy in patients with acute low back
pain. Spine 18:1388-1395

Faas A, van Eijk JTM, Chavannes
AW, Gubbels JW (1995) A random-
ized trial of exercise therapy in patients
with acute low back pain. Spine
20:941-947

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Farrell JP, Twomey LT (1982) Acute
low back pain: comparison of two
conservative treatment approaches.
Med J Aust 1:160-164

Fordyce WE, Brockway JA, Bergman
JA, Spengler D (1986) Acute back
pain: a control group comparison of
behavioural versus traditional man-
agement methods. J Behav Med 9:127—
140

Frost H, Klaber Moffett JA, Moser JS,
Fairbank JCT (1995) Randomised
controlled trial for evaluation of fitness
programme for patients with chronic
low back pain. Br Med J 310:151-154
Frost H, Lamb SE, Klaber Moffett JA,
Fairbank JCT, Moser JS (1998) A fit-
ness programme for patients with
chronic low back pain: 2-year follow-
up of a randomised controlled trial.
Pain 75:273-279

Frost H, Lamb SE, Doll HA, Taffe
Carver P, Stewart-Brown S (2004)
Randomized controlled trial of phys-
iotherapy compared with advice for
low back pain. Br Med J 329:708-711
Galantino ML, Bzdewka TM, Eissler-
Russo JL, Holbrook ML, Mogck EP,
Geigle P (2004) The impact of modi-
fied hatha yoga on chronic low back
pain: a pilot study. Altern Ther Health
Med 10:56-59

Gemignani G, Olivieri I, Ruju G, Pa-
sero G (1991) Transcutaneous electri-
cal nerve stimulation in ankylosing
spondylitis: a double-blind study.
Arthritis Rheum 34:788-789

Gibson T, Grahame R, Harkness J,
Woo P, Blagrave P, Hills R (1985)
Controlled comparison of short-wave
diathermy treatment with osteopathic
treatment in non-specific low back
pain. Lancet 1258-1261

Gilbert JR, Taylor DW, Hildebrand
A, Evans C (1985) Clinical trial of
common treatments for low back pain
in family practice. Br Med J Clin Res
Ed 291:791-794

Glomsred B, Lenn JH, Soukup MG,
Bo K, Larsen S (2001) Active back
school, prophylactic management for
low back pain: three-year follow-up of
a randomized controlled trial. J
Rehabil Med 33:26-30

Glover JR, Morris JG, Khosla T
(1974) Back pain: a randomized clini-
cal trial of rotational manipulation of
the trunk. Br J Ind Med 31:59-64
Godfrey CM, Morgan PP, Schatzker J
(1984) A randomized trial of manipu-
lation for low-back pain in a medical
setting. Spine 9:301-304

Gold R (1978) Orphenadrine citrate:
sedative or muscle relaxant? Clin Ther
1:451-453



S78

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

Goldie I (1968) A clinical trial with
indomethacin (indomee) in low back
pain and sciatica. Acta Orthop Scand
39:117-128

Goodkin K, Gullion CM, Agras WS
(1990) A randomised double blind,
placebo-controlled trial of trazodone
hydrochloride in chronic low back
pain syndrome. J Clin Psychophar-
macol 10:269-278

Gur A, Karakoc M, Cevik R, Nas K,
Sarac AJ, Karakoc M (2003) Efficacy
of low power laser therapy and exer-
cise on pain and functions in chronic
low back pain. Lasers Surg Med
32:233-238

Guzman J, Esmail R, Karjalainen K
(2001) Multidisciplinary rehabilitation
for chronic low back pain: systematic
review. Br Med J 322:1511-1516
Hadler NM, Curtis P, Gillings DB,
Stinnett S (1987) A benefit of spinal
manipulation as adjunctive therapy for
acute low-back pain: a stratified con-
trolled trial. Spine 12:703-705

Hagen KB, Hilde G, Jamtvedt G
(2003) Bed rest for acute low back pain
and sciatica (Cochrane Review). In:
The Cochrane Library, Issue 1. Up-
date Software, Oxford

Hameroff SR, Weiss JL, Lerman JC
(1984) Doxepin’s effects on chronic
pain and depression: a controlled
study. J Clin Psychiatry 45:47-52
Hansen FR, Bendix T, Skov P, Jensen
CV, Kristensen JH, Krohn L (1993)
Intensive, dynamic back-muscle exer-
cises, conventional physiotherapy, or
placebo-control treatment of low back
pain: a randomized, observer-blind
trial. Spine 18:98-107

Hiarkédpad K, Jarvikoski A, Mellin G,
Hurri H (1989) A controlled study on
the outcome of inpatient and outpa-
tient treatment of low-back pain. Part
1. Scand J Rehabil Med 21:81-89
Hirkdpdd K, Mellin G, Jéarvikoski A,
Hurri H (1990) A controlled study on
the outcome of inpatient and outpa-
tient treatment of low-back pain. Part
III. Scand J Rehabil Med 22:181-188
Hayden JA, van Tulder MW, Malmi-
vaara AV, Koes BW (2005) Meta-
analysis: exercise therapy for nonspe-
cific low back pain. Ann Intern Med
142:765-775

Hemmila HM, Keinanen-Kiukaanni-
emi SM, Levoska S (1997) Does folk
medicine work? A randomized clinical
trial on patients with prolonged back
pain. Arch Phys Med Rehabil 78:571—
577

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Hemmila H, Keinanen-Kiukaanniemi
SM, Levoska S, Puska P (2002) Long-
term effectiveness of bone-setting, light
exercise therapy, and physiotherapy
for prolonged back pain: a randomized
controlled trial. J Manipulative Phys-
iol Ther 25:99-104

Henry D, Lim LLY, Rodriguez LAG
(1996) Variability in risk of gastroin-
testinal complications with individual
non-steroidal anti-inflammatory drugs:
results of a collaborative meta-analy-
sis. Br Med J 312:1563-1566

Herzog W, Conway PJW, Willcox BJ
(1991) Effects of different treatment
modalities on gait symmetry and clin-
ical measures for sacroiliac joint pa-
tients. J Manipulative Physiol Ther
14:104-109

Heymans MW, van Tulder MW, Es-
mail R, Bombardier C, Koes BW
(2005) Back schools for nonspecific
low back pain: a systematic review
within the framework of the Cochrane
Collaboration Back Review Group.
Spine 30:2153-2163

Hides JA, Jull GA, Richardson CA
(2001) Long-term effects of specific
stabilizing exercises for first-episode
low back pain. Spine 26:E243—-E248
Hilde G, Hagen KB, Jamtvedt G
(2003) Advice to stay active as a single
treatment for low back pain and sci-
atica (Cochrane Review). In: The
Cochrane Library, Issue 1. Update
Software, Oxford

Hildebrandt VH, Proper KI, van den
BR, Douwes M, van den Heuvel SG,
van Buuren S (2000) Cesar therapy is
temporarily more effective in patients
with chronic low back pain than the
standard treatment by family practi-
tioner: randomized, controlled and
blinded clinical trial with 1 year fol-
low-up [Dutch]. Ned Tijdschr Geneesk
144:2258-2264

Hindle T (1972) Comparison of cari-
soprodol, butabarbital, and placebo in
treatment of the low back syndrome.
Calif Med 117:7-11

Hofstee DJ, Gutenbeek JMM, Hoo-
gland PH, Houwelingen HC, Kloet A,
Lotters F, Tans JTJ (2002) Westeinde
sciatica trial: randomized controlled
study of bed rest and physiotherapy
for acute sciatica. J Neurosurg 96:45—
49

Hsieh CJ, Phillips RB, Adams AH,
Pope MH (1992) Functional outcomes
of low back pain: comparison of four
treatment groups in a randomized
controlled trial. J Manipulative Phys-
iol Ther 15:4-9

Hurri H (1989) The Swedish back
school in chronic low-back pain. Part
1. Benefits. Scand J Rehabil Med
21:33-40

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

Indahl A, Velund L, Reikeraas O
(1995) Good prognosis for low back
pain when left untampered. A ran-
domized clinical trial. Spine 20:473—
477

Indahl A, Haldorsen EH, Holm S,
Reikeras O, Ursin H (1998) Five-year
follow-up study of a controlled clinical
trial using light mobilization and an
informative approach to low back
pain. Spine 23:2625-2630

Jacobs JH, Grayson MF (1968) Trial
of anti-inflammatory agent (indo-
methacin) in low back pain with and
without redicular involvement. Br Med
J 3:158-160

Jenkins DG, Ebbutt AF, Evans CD
(1976) Tofranil in the treatment of low
back pain. J Int Med Res 4:28-40
Jiickel WH, Cziske R, Gerdes N, Ja-
cobi E (1990) Uberpriifung der Wir-
ksamkeit stationdrer
RehabilitationsmaBnahmen bei Pati-
enten mit chronishen Kreuzschmerzen:
eine prospective randomisierte, kon-
trollierte Studie. Rehabilitation
29:129-133

Kankaanpaa M, Taimela S, Airaksi-
nen O, Hanninen O (1999) The efficacy
of active rehabilitation in chronic low
back pain. Effect on pain intensity,
self-experienced disability, and lumbar
fatigability. Spine 24:1034-1042

Katz N, Ju WD, Krupa DA (2003)
Efficacy and safety of rofecoxib in pa-
tients with chronic low back pain: re-
sults from two 4-week, randomised,
placebo-controlled, parallel-group.
Double-blind trials. Spine 28:851-859
Keijsers JFEM, Groenman NH, Ger-
ards FM, Van Oudheusden E, Steen-
bakkers M (1989) A back school in the
Netherlands: evaluating the results.
Patient Educ Couns 14:31-44

Keijsers JFME, Steenbakkers WHL,
Meertens RM, Bouter LM, Kok GJ
(1990) The efficacy of the back school:
a randomized trial. Arthritis Care Res
3:204-209

Klaber Moffett JA, Chase SM, Portek
I, Ennis JR (1986) A controlled pro-
spective study to evaluate the effec-
tiveness of a back school in the relief of
chronic low-back pain. Spine 11:120—
122

Klaber Moffett J, Torgerson D, Bell-
Syer S, Jackson D, Llewlyn-Phillips H,
Farrin A (1999) Randomised con-
trolled trial of exercise for low back
pain: clinical outcomes, costs, and
preferences. Br Med J 319:279-283



S79

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

Klinger N, Wilson R, Kanniainen
C.,Wagenknecht K, Re O, Gold R
(1988) Intravenous orphenadrine for
the treatment of lumbar paravertebral
muscle strain. Curr Ther Res 43:247-
254

Koes BW, Bouter LM, van Mameren
H, Essers AHM, Verstegen CMJR,
Hofhuizen DM, Houben JP, Knips-
child PG (1992) Randomised clinical
trial of manual therapy and physio-
therapy for persistent back and neck
complaints: results of one year follow-
up. Br Med J 304:601-605

Koes BW, van Tulder MW, Ostelo R,
Kim Burton A, Waddell G (2001)
Clinical guidelines for the management
of low back pain in primary care: an
international comparison. Spine
26:2504-2513

Konrad K, Tatrai T, Hunka A, Vere-
ckei E, Korondi L (1992) Controlled
trial of balneotherapy in treatment of
low back pain. Ann Rheum Dis
51:820-822

Kuukkanen TM, Malkia EA (2000)
An experimental controlled study on
postural sway and therapeutic exercise
in subjects with low back pain. Clin
Rehabil 14:192-202

Lacey PH, Dodd GD, Shannon DJ
(1984) A double-blind placebo con-
trolled study of piroxicam in the
management of acute musculoskeletal
disorders. Eur J Rheumatol Inflamm
7:95-104

Lankhorst GJ, van der Stadt RJ, Vo-
gelaar TW, van der Korst JK, Prevo
AJH (1983) The effect of the Swedish
back school in chronic idiopathic low-
back pain. Scand J Rehabil Med
15:141-145

Larsson U, Choler U, Lindstrom A
(1980) Auto-traction for treatment of
lumbago-sciatica. A multicenter con-
trolled investigation. Acta Orthop
Scand 51:791-798

Leclaire R, Esdaile JM, Suissa S,
Rossignol M, Proulx R, Dupuis M
(1996) Back school in a first episode of
compensated acute low back pain: a
clinical trial to assess efficacy and pre-
vent relapse. Arch Phys Med Rehabil
77:673-679

Lepisto P (1979) A comparative trial of
dS 103-282 and placebo in the treat-
ment of acute skeletal muscle spasms
due to disorders of the back. Ther Res
26:454-459

Letchuman R, Deusinger RH (1993)
Comparison of sacrospinalis myoelec-
tric activity and pain levels in patients
undergoing static and intermittent
lumbar traction. Spine 18:1361-1365

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

Lidstrom A, Zachrisson M (1970)
Physical therapy on low back pain and
sciatica. Scand J Rehabil Med 2:37-42
Lindequist SL, Lundberg B, Wikmark
R, Bergstad B, Loof G, Ottermark AC
(1984) Information and regime at low-
back pain. Scand J Rehabil Med
16:113-116

Lindstrom I, Ohlund C, Eek C, Wallin
L, Peterson LE, Fordyce WE (1992)
The effect of graded activity on pa-
tients with subacute low back pain: a
randomized prospective clinical study
with an operant-conditioning
behavioural approach. Phys Ther
72:279-293

Linton SJ, Bradley LA, Jensen I,
Spangfort E, Sundell L (1989) The
secondary prevention of low back
pain: a controlled study with follow-
up. Pain 36:197-207

Ljunggren E, Weber H, Larssen S
(1984) Autotraction versus manual
traction in patients with prolapsed
lumbar intervertebral discs. Scand J
Rehabil Med 16:117-124

Loisel P, Abenhaim L, Durand P,
Esdaile J, Suissa S, Gosselin L, Simard
R, Turcotte J, Lemaire J (1997) A
population-based, randomized clinical
trial on back pain management. Spine
22:2911-2918

Lonn JH, Glomsred B, Soukup MG,
Bo K, Larsen S (1999) Active back
school: prophylactic management for
low back pain. A randomized con-
trolled 1-year follow-up study. Spine
24:865-871

Lukinmaa A (1989) Low back pain as
a biopsychosocial problem. A con-
trolled clinical trial and a cost-effec-
tiveness analysis.
Kansanelakelaitoksen julkaisuja
ML:90

McGill SM (1993) Abdominal belts in
industry: a position paper on their as-
sets, liabilities and use. Am Ind Hyg
Assoc 54:752-754

Malmivaara A, Hakkinen U, Aro T,
Heinrichs M-L, Koskenniemi L, Ku-
osma E, Lappi S, Paloheimo R, Servo
C, Vaaranen V, Hernberg S (1995) The
treatment of acute low back pain—bed
rest, exercises, or ordinary activity. N
Eng J Med 332:351-355

Marchand S, Charest J, Li J, Chenard
JR, Lavignolle B, Laurencelle L (1993)
Is TENS purely a placebo effect? A
controlled study on chronic low back
pain. Pain 54:99-106

Mathews JA, Hickling J (1975) Lum-
bar traction: a double-blind controlled
study for sciatica. Rheumatol Rehabil
14:222-225

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

Mathews JA, Mills SB, Jenkins VM
(1987) Back pain and sciatica: con-
trolled trials of manipulation, traction,
sclerosant and epidural injections. Br J
Rheumatol 26:416-423

Mathews W, Morkel M, Mathews J
(1988) Manipulation and traction for
lumbago and sciatica: physiothera-
peutic techniques used in two con-
trolled trials. Physiother Pract 4:201—
206

Mellin G, Hurri H, Harkédpia K, Jar-
vikoski A (1989) A controlled study on
the outcome of inpatient and outpa-
tient treatment of low back pain. Part
II. Scand J Rehabil Med 21:91-95
Mellin G, Harkdpdd K, Hurri H, Jér-
vikoski A (1990) A controlled study on
the outcome of inpatient and outpa-
tient treatment of low back pain. Part
IV. Scand J Rehabil Med 22:189-194
Milgrom C, Finestone A, Lev B, Wie-
ner M, Floman Y (1993) Overexer-
tional lumbar and thoracic back pain
among recruits: a prospective study of
risk factors and treatment regimens. J
Spinal Disord 6:187-193

Milne S, Welch V, Brosseau L (2004)
Transcutaneous electrical nerve stimu-
lation (TENS) for chronic low back
pain. In: The Cochrane Library, Issue
4. Update Software, Oxford

Mitchell RI, Carmen GM (1994) The
functional restoration approach to the
treatment of chronic pain in patients
with soft tissue and back injuries.
Spine 19:633-642

Moll W (1973) Zur therapie akuter
lumbovertebraler syndrome durch op-
timale medikamentose muskelrelax-
ation mittels diazepam. Med Welt
24:1747-1751

Moseley L (2002) Combined physio-
therapy and education is efficacious for
chronic low back pain. Aust J Phys-
iother 48:297-302

Newton-John TR, Spence SH, Schotte
D (1995) Cognitive-behavioural ther-
apy versus EMG biofeedback in the
treatment of chronic low back pain.
Behav Res Ther 33:691-697

Niemisté L, Lahtinen-Suopanki T,
Rissanen P, Lindgren K-A, Sarna S,
Hurri H (2003) A randomized trial of
combined manipulation, stabilizing
exercises, and physician consultation
compared to physician consultation
alone for chronic low back pain. Spine
28:2185-2191

Nicholas MK, Wilson PH, Goyen J
(1991) Operant—behavioural and cog-
nitive-behavioural treatment for
chronic low back pain. Behav Res
Ther 29:225-238



S80

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

Nicholas MK, Wilson PH, Goyen J
(1992) Comparison of cognitive—
behavioral group treatment and an
alternative non-psychological treat-
ment for chronic low back pain. Pain
48:339-347

Nouwen A (1983) EMG biofeedback
used to reduce standing levels of pa-
raspinal muscle tension in chronic low
back pain. Pain 17:353-360

Oliphant D (2004) Safety of spinal
manipulation in the treatment of lum-
bar disk herniations: a systematic re-
view and risk assessment. J
Manipulative Physiol Ther 27:197-210
Ongley MJ, Klein RG, Dorman TA,
Eek BC, Hubert LJ (1987) A new ap-
proach to the treatment of chronic low
back pain. Lancet 2:143-146

Ostelo RW, van Tulder MW, Vlaeyen
JW, Linton SJ, Morley SJ, Assendelft
W1J (2005) Behavioural treatment for
chronic low-back pain. In: The Coch-
rane Library, Issue 1. Update Soft-
ware, Oxford

Pal P, Mangion P, Hossian MA, Diffey
L (1986) A controlled trial of contin-
uous lumbar traction in the treatment
of back pain and sciatica. Br J Rheu-
matol 25:181-183

Pallay RM, Seger W, Adler JL, Ett-
linger RE, Quaidoo EA, Lipetz R,
O’Brien K, Mucciola L, Skalky CS,
Petruschke RA, Bohidar NR, Geba
GP (2004) Etoricoxib reduced pain
and disability and improved quality of
life in patients with chronic low back
pain: a 3 month, randomized, con-
trolled trial. Scand J Rheumatol
33:257-266

Penrose KW, Chook K, Stump JL
(1991) Acute and chronic effects of
pneumatic lumbar support on muscu-
lar strength, flexibility, and functional
impairment index. Sports Train Med
Rehabil 2:121-129

Penttinen J, Nevala-Puranen N, Air-
aksinen O, Jaaskelainen M, Sintonen
H, Takala J (2002) Randomized con-
trolled trial of back school with and
without peer support. J Occup Rehabil
12:21-29

Pheasant H, Bursk A, Goldfarb J,
Azen SP, Weiss JN, Borelli L (1983)
Amitriptyline and chronic low back
pain: a randomised double-blind
crossover study. Spine 8:552-557

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

Postacchini F, Facchini M, Palieri P
(1988) Efficacy of various forms of
conservative treatment in low-back
pain. A comparative study. Neuro-
Orthopedics 6:28-35

Pratzel HG, Alken R-G, Ramm S
(1996) Efficacy and tolerance of
repeated oral doses of tolperisone
hydrochloride in the treatment of
painful reflex muscle spasm: results of
a prospective placebo-controlled dou-
ble-blind trial. Pain 67:417-425
Preyde M (2000) Effectiveness of
massage therapy for subacute low-
back pain: a randomized controlled
trial. Can Med Assoc J 162:1815-1820
Rasmussen GG (1979) Manipulation
in treatment of low back pain: a ran-
domized clinical trial. Man Med 1:8—
10

Rasmussen-Barr E, Nilsson-Wikmar
L, Arvidsson I (2003) Stabilizing
training compared with manual treat-
ment in sub-acute and chronic low-
back pain. Man Ther 8:233-241
Reust P, Chantraine A, Vischer TL
(1988) Traitement par tractions meca-
niques des lombosciatalgies avec ou
sans déficit neurologique. Schweiz
Med Wochenschr 118:271-274

Risch SV, Norvell NK, Pollock Ml,
Risch ED, Langer H, Fulton M (1993)
Lumbar strengthening in chronic low
back pain patients: physiologic and
psychological benefits. Spine 18:232—
238

Rozenberg S, Delval C, Rezvani Y
(2002) Bed rest or normal activity for
patients with acute low back pain: a
randomized controlled trial. Spine
27:1487-1493

Sackett D (1997) Evidence based
medicine. Churchill Livingstone
Salerno SM, Browning R, Jackson JL
(2002) The effect of antidepressant
treatment in chronic back pain: a
meta-analysis. Arch Intern Med
162:19-24

Salzmann E, Pforringer W, Paal G,
Gierend M (1992) Treatment of
chronic low-back syndrome with tet-
razepam in a placebo controlled dou-
ble-blind trial. J Drug Dev 4:219-228
Schonstein E, Kenny D, Keating J,
Koes B, Herbert RD (2003) Physical
conditioning programs for workers
with back and neck pain: a Cochrane
systematic review. Spine 28:E391—
E395

Serferlis T, Lindholm L, Nemeth G
(2000) Cost-minimization analysis of
three conservative treatment pro-
grammes in 180 patients sick-listed for
acute low-back pain. Scand J Prim
Health Care 18:53-57

165.

166.

167.

168.

169.

170.

171.

172.

173.

Silverstein FE, Faich G, Goldstein JL,
Simon LS, Pincus T, Whelton A,
Makuch R, Eisen G, Agrawal NM,
Stenson WF, Burr AM, Zhao WW,
Kent JD, Lefkowith JB, Verburg KM,
Geis GS (2000) Gastrointestinal tox-
icity with celecoxib vs nonsteroidal
anti-inflammatory drugs for osteoar-
thritis and rheumatoid arthritis: the
CLASS study. A randomized con-
trolled trial. Celecoxib long-term
arthritis safety study. JAMA
284:1247-1255

Skargren EI, Oberg BE, Carlsson PG,
Gade M (1997) Cost and effectiveness
analysis of chiropractic and physio-
therapy treatment for low back and
neck pain. Six-month follow-up. Spine
22:2167-2177

Soukup MG, Glomsrod B, Lonn JH,
Bo K, Larsen S, Fordyce WE (1999)
The effect of a Mensendieck exercise
program as secondary prophylaxis for
recurrent low back pain: a random-
ized, controlled trial with 12-month
follow-up. Spine 24:1585-1592
Soukup M, Lonn J, Glomsrod B, Bo
K, Larsen S (2001) Exercises and
education as secondary prevention for
recurrent low back pain. Physiother
Res Int 6:27-39

Staal JB, Hlobil H, Twisk JWR, Smid
T, Koke AJA (2004) Graded activity
for low back pain in occupational
health care: a randomized controlled
trial. Ann Intern Med 140:77-84
Staiger O, Barak G, Sullivan MD,
Deyo RA (2003) Systematic review of
antidepressants in the treatment of
chronic low back pain. Spine 28:2540—
2545

Stankovic R, Johnell O (1990) Con-
servative treatment of acute low back
pain. A prospective randomized trial:
McKenzie method of treatment versus
patient education in “Mini Back
School”. Spine 15:120-123

Stankovic R, Johnell O (1995) Con-
servative treatment of acute low-back
pain: a S-year follow-up study of two
methods of treatment. Spine 20:469—
472

Storheim K, Brox JI, Holm I, Koller
AK, Bo K (2003) Intensive group
training versus cognitive intervention
in sub-acute low back pain: short-term
results of a single-blind randomized
controlled trial. J Rehabil Med 35:132—
140



S81

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

Stuckey SJ, Jacobs A, Goldfarb J
(1986) EMG biofeedback training,
relaxation training, and placebo for
the relief of chronic back pain. Percept
Mot Skills 63:1023-1036

Sweetman BJ, Baig A, Parsons DL
(1987) Mefenamic acid, chlormeza-
none-paracetamol, ethoheptazine-aas-
pirin-meprobamate: a comparative
study in acute low back pain. Br J Clin
Pract 41:619-624

Sweetman BJ, Heinrich I, Anderson
JAD (1993) A randomized controlled
trial of exercises, short wave dia-
thermy, and traction for low back
pain, with evidence of diagnosis-re-
lated response to treatment. J Ortho
Rheumatol 6:159-166

Szpalski M, Hayez JP (1992) How
many days of bed rest for acute low
back pain? Objective assessment of
trunk function. Eur Spine J 1:29-31
Szpalski M, Hayez JP (1994) Objective
functional assessment of the efficacy of
tenoxicam in the treatment of acute
low back pain: a double blind placebo-
controlled study. Br J Rheumatol
33:74-78

Tesio L, Merlo A (1993) Autotraction
versus passive traction: an open con-
trolled study in lumbar disc herniation.
Arch Phys Med Rehabil 74:871-876
Topol EJ (2004) Failing the public
health—rofecoxib, Merck, and the
FDA. N Engl J Med 351:1707-1709
Torstensen TA, Ljunggren AE, Meen
HD, Odland E, Mowinckel P, Geijer-
stam SA (1998) Efficiency and costs of
medical exercise therapy, conventional
physiotherapy, and self-exercise in pa-
tients with chronic low back pain: a
pragmatic, randomized, single-blinded,
controlled trial with 1-year follow-up.
Spine 23:2616-2624

Triano JJ, McGregor M, Hondras
MA, Brennan PC (1995) Manipulative
therapy versus education in chronic
low back pain. Spine 20:948-955
Turner JA (1982) Comparison of
group progressive-relaxation training
and cognitive-behavioral group ther-
apy for chronic low back pain. J
Consult Clin Psychol 50:757-765
Turner JA, Clancy S (1988) Compari-
son of operant-behavioral and cogni-
tive-behavioral group treatment for
chronic low back pain. J Consult Clin
Psychol 56:261-266

Turner JA, Jensen MP (1993) Efficacy
of cognitive therapy for chronic low
back pain. Pain 52:169-177

Turner JA, Clancy S, McQuade KJ,
Cardenas DD (1990) Effectiveness of
behavioral therapy for chronic low
back pain: a component analysis. J
Consult Clin Psychol 58:573-579

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

Underwood MR, Morgan J (1998) The
use of a back class teaching extension
exercises in the treatment of acute low
back pain in primary care. Fam Pract
15:9-15

Valle-Jones JC, Walsh H, O’Hara J,
O’Hara H, Davey NB, Hopkin-Rich-
ards H (1992) Controlled trial of a
back support in patients with non-
specific low back pain. Curr Med Res
Opin 12:604-613

Van der Heijden GJIMG, Beurskens
AJHM, Dirx MJM, Bouter LM,
Lindeman E (1995) Efficacy of lumbar
traction: a randomised clinical trial.
Physiotherapy 81:29-35

Van Tulder MW, Scholten RJPM,
Koes BW, Deyo RA (2000) Non-ste-
roidal anti-inflammatory drugs for low
back pain: a systematic review within
the framework of the Cochrane Col-
laboration. Spine 25:2501-2513

Van Tulder M, Furlan A, Bombardier
C, Bouter L (2003a) Updated method
guidelines for systematic reviews in the
Cochrane Collaboration Back Review
Group. Spine 28:1290-1299

Van Tulder MW, Touray T, Furlan
AD, Solway S, Bouter LM (2003b)
Muscle relaxants for nonspecific low
back pain: a systematic review within
the framework of the Cochrane Col-
laboration. Spine 28:1978-1992

Van Tulder M, Furlan A, Gagnier J
(2005) Complementary and alternative
therapies for low back pain. Ballieres
Best Pract Rheumatol 19:639-654
Videman T, Heikkila J, Partanen T
(1984) Double-blind parallel study of
meptazinol versus diflunisal in the
treatment of lumbago. Curr Med Res
Opin 9:246-252

Vollenbroek-Hutten MMR, Hermens
HJ, Wever D, Gorter M, Rinket J,
1Jzerman MJ (2004) Differences in
outcome of a multidisciplinary treat-
ment between subgroups of chronic
low back pain patients defined using
two multiaxial assessment instruments:
the multidimensional pain inventory
and lumbar dynamometry. Clin
Rehabil 18:566-579

Vroomen PJAJ, Marc CTFM, Wilm-
ink JT, Kester ADM, Knottnerus JA
(1999) Lack of effectiveness of bed rest
for sciatica. N Engl J Med 340:418-423
Waagen GN, Haldeman S, Cook G,
Lopez D, DeBoer KF (1986) Short
term trial of chiropractic adjustments
for the relief of chronic low back pain.
Manual Med 2:63-67

Waddell G (1987) A new clinical
model for the treatment of low-back
pain. Spine 12:632-644

Walker L, Svenkerud T, Weber H
(1982) Traksjonsbehandling ved lum-
bago-ischias. En kontrollert under-
solske med Spina-trac.
Fysioterapeuten 49:161-163

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.
213.

Ward N, Bokan JA, Phillips M,
Benedetti C, Butler S, Spengler D
(1984) Antidepressants in concomitant
chronic back pain and depression:
doxepin and desipramine compared. J
Clin Psychiatry 45:54-57

Waterworth RF, Hunter A (1985) An
open study of diflunisal, conservative
and manipulative therapy in the man-
agement of acute mechanical low back
pain. N Z Med J 95:372-375

Weber H (1973) Traction therapy in
sciatica due to disc prolapse. J Oslo
City Hosp 23:167-176

Weber H, Aasand G (1980) The effect
of phenylbutazone on patients with
acute lumbago-sciatica: a double blind
trial. J Oslo City Hosp 30:69-72
Weber H, Ljunggren E, Walker L
(1984) Traction therapy in patients
with herniated lumbar intervertebral
discs. J Oslo City Hosp 34:61-70
Weber H, Holme I, Amlie E (1993)
The natural course of acute sciatica
with nerve root symptoms in a double-
blind placebo-controlled trial evaluat-
ing the effect of piroxicam. Spine
18:1433-1438

Werners R, Pynsent PB, Bulstrode
CJK (1999) Randomized trial com-
paring interferential therapy with
motorized lumbar traction and mas-
sage in the management of low back
pain in a primary care setting. Spine
24:1579-1584

Wiesel SW, Cuckler JM, Deluca F,
Jones F, Zeide MS, Rothman RH
(1980) Acute low back pain: an objec-
tive analysis of conservative therapy.
Spine 5:324-330

Wilkinson M1J (1995) Does 48 hours’
bed rest influence the outcome of acute
low back pain? Br J Gen Pract 45:481—
484

Worz R, Bolten W, Heller J, Krainick
U, Pergande G (1996) Flupirtin im
vergleich zu chlormezanon und pla-
cebo bei chronische muskuloskeletta-
len ruckenschmerzen. Fortschritte der
Therapie 114(35-36):500-504

Wreje U, Nordgren B, Aberg H (1992)
Treatment of pelvic joint dysfunction
in primary care—a controlled study.
Scand J Prim Health Care 10:310-315
Yelland MJ, Glasziou PP, Bogduk N,
Schluter PJ, McKernon M (2004)
Prolotherapy injections, saline injec-
tions, and exercises for chronic low-
back pain: a randomized trial. Spine
29:9-16

Zachrisson Forsell M (1981) The back
school. Spine 6:104-106

Zylbergold RS, Piper MC (1981)
Lumbar disc disease: comparative
analysis of physical therapy treat-
ments. Arch Phys Med Rehabil
62:176-179



	Sec1
	Sec2
	Sec3
	Sec4
	Sec5
	Sec6
	Sec7
	Sec8
	Sec9
	Sec10
	Sec11
	Sec12
	Sec13
	Sec14
	Sec15
	Sec16
	Sec17
	Sec18
	Sec19
	Sec20
	Sec21
	Sec22
	Sec23
	Sec24
	Sec25
	Tab1
	Tab2
	Bib
	CR1
	CR2
	CR3
	CR4
	CR5
	CR6
	CR7
	CR8
	CR9
	CR10
	CR11
	CR12
	CR13
	CR14
	CR15
	CR16
	CR17
	CR18
	CR19
	CR20
	CR21
	CR22
	CR23
	CR24
	CR25
	CR26
	CR27
	CR28
	CR29
	CR30
	CR31
	CR32
	CR33
	CR34
	CR35
	CR36
	CR37
	CR38
	CR39
	CR40
	CR41
	CR42
	CR43
	CR44
	CR45
	CR46
	CR47
	CR48
	CR49
	CR50
	CR51
	CR52
	CR53
	CR54
	CR55
	CR56
	CR57
	CR58
	CR59
	CR60
	CR61
	CR62
	CR63
	CR64
	CR65
	CR66
	CR67
	CR68
	CR69
	CR70
	CR71
	CR72
	CR73
	CR74
	CR75
	CR76
	CR77
	CR78
	CR79
	CR80
	CR81
	CR82
	CR83
	CR84
	CR85
	CR86
	CR87
	CR88
	CR89
	CR90
	CR91
	CR92
	CR93
	CR94
	CR95
	CR96
	CR97
	CR98
	CR99
	CR100
	CR101
	CR102
	CR103
	CR104
	CR105
	CR106
	CR107
	CR108
	CR109
	CR110
	CR111
	CR112
	CR113
	CR114
	CR115
	CR116
	CR117
	CR118
	CR119
	CR120
	CR121
	CR122
	CR123
	CR124
	CR125
	CR126
	CR127
	CR128
	CR129
	CR130
	CR131
	CR132
	CR133
	CR134
	CR135
	CR136
	CR137
	CR138
	CR139
	CR140
	CR141
	CR142
	CR143
	CR144
	CR145
	CR146
	CR147
	CR148
	CR149
	CR150
	CR151
	CR152
	CR153
	CR154
	CR155
	CR156
	CR157
	CR158
	CR159
	CR160
	CR161
	CR162
	CR163
	CR164
	CR165
	CR166
	CR167
	CR168
	CR169
	CR170
	CR171
	CR172
	CR173
	CR174
	CR175
	CR176
	CR177
	CR178
	CR179
	CR180
	CR181
	CR182
	CR183
	CR184
	CR185
	CR186
	CR187
	CR188
	CR189
	CR190
	CR191
	CR192
	CR193
	CR194
	CR195
	CR196
	CR197
	CR198
	CR199
	CR200
	CR201
	CR202
	CR203
	CR204
	CR205
	CR206
	CR207
	CR208
	CR209
	CR210
	CR211
	CR212
	CR213

