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Abstract 
Bogefeldt, J. 2009. Low Back Pain. With Special Reference to Prevalence, Diagnosis,  
Treatment and Prognosis. Acta Universitatis Upsaliensis. Digital Comprehensive Summaries 
of Uppsala Dissertations from the Faculty of Medicine 481. 78 pp. Uppsala.  
ISBN 978-91-554-7601-4. 
 
Objectives. Ascertain if there has been a secular trend in 3-months prevalence of casually 
reported back pain. Evaluate if such back pain predicts concurrent health as well as future sick 
leave, disability pension, hospitalization and survival. Study differences in diagnostic assess-
ment and labelling between physicians. Evaluate if a comprehensive manual therapy pro-
gramme reduces sickness absence. 
Materials and methods. Combined population samples from 1973 to 2003 with a total of 
12,891 observations with self-reported back pain and covariates. 7,074 of these individuals 
were followed for an average of 8.5 years and outcomes were self-reported health as well as 
official register data on sick leave, disability pension, hospitalisation and mortality. The Got-
land Low Back Pain Study, a randomised controlled trial with participation of two general 
practitioners and two orthopaedic surgeons treating 160 patients with acute/subacute low back 
pain, with 10 weeks diagnostic evaluation and treatment and a two-year follow up. 
Results. Back pain prevalence increased 16% per ten years (OR 1.16, 95%CI 1.11-1.22). Back 
pain was negatively associated with self-rated health (p<0.0001), increased the risk of disabil-
ity pension (p<0.002), and hospital admissions (p<0.0005), but not number of days in hospital, 
sick leave or mortality. General practitioners used terms from manual medicine and reported 
more pseudoradicular pain, while orthopaedic surgeons used non-specific pain labels, reported 
more true radicular pain and used more x-ray examinations. Among those on sick leave at 
baseline, manual therapy patients showed faster return to work (HR 1.62, 95%CI 1.006–2.60) 
and a lower point-prevalence of sick leave than reference patients at end of treatment period 
(ratio 0.35, 95% CI 0.13–0.97) but not after two years. 
Conclusions. There was a strong secular trend towards increase in self-reported back pain 
from 1973 to 2003. Such pain had a negative effect on some of the health outcomes and does 
not appear to be harmless. Physicians from different specialities labelled the condition differ-
ently. The manual therapy programme proved to be more effective than the established treat-
ment regarding return to work. 
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Prologue 

A number of theses on the subject of back pain have been defended in Swe-
den, which reflects that back pain is pervasive in and a problem for society. 
It is a frequent reason for contacts with the health care system and a leading 
cause of disability with resulting suffering for the afflicted person and finan-
cial consequences for society. In these theses the perspective of primary 
health care physicians is considerably less common than that of hospital-
based physicians or of other professions. In this thesis the primary health 
care perspective dominates. 

Back pain is a symptom and not a pre-defined anatomic lesion or physio-
logical process. This makes it a difficult condition to study, with a multitude 
of possible causes and a highly variable course. Various paradigms have 
been applied in back pain management. Within family medicine science, the 
biomedical model has largely been replaced by a bio-psychosocial one. This 
means that the biomedical model has been widened, with the consequence of 
increased complexity. A wider approach opens up for improvements in man-
agement, but the risk of heterogeneous and inappropriate treatments may 
increase as well. 

The literature on back pain is dauntingly vast and many issues have been 
scientifically examined repeatedly. Although back pain has been well re-
searched, many important questions remain unanswered because of its multi-
factorial nature. The general public often has categorical views and opinions 
about back pain. These may differ as much as the views of professionals. 

It has been stated that the lumbar spine is the orthopaedic surgeon’s chal-
lenge, with its anatomy and the interventions available to improve this anat-
omy [1]. The challenge of the primary health care physician is to evaluate, 
treat, or advise patients with back pain that may or may not have anything to 
do with the lumbar spine. 

At the time of writing, sickness absence in general and rehabilitation in 
particular is high on the media agenda in Sweden. Political action with 
changes to the social insurance legislation and the health care system may 
have a major impact on the utilisation of health care and social insurance for 
back pain patients and, at the same time, makes scientific scrutiny more 
complex. The challenge for health care staff to correctly and efficiently di-
agnose and manage back pain in individual patients remains. 
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Background 

Back pain definitions 
Pain from the lower back is common and low back pain (LBP) is the com-
mon scientific term for this ailment. Lower back pain, low back trouble and 
low back syndrome as well as backache are also but less often used. Al-
though some authors use the term low back injury in occupational settings, 
most pain is likely to be of non-traumatic origin even in these settings, and 
low back injury can be regarded as synonymous to LBP [2]. 

The largest group of patients afflicted with LBP have so called non-
specific LBP [3]. Non-specific is used in the sense that the pain has not or 
cannot be attributed to a specific anatomical structure or physiological 
mechanism. Simple LBP and mechanical LBP have been used to describe 
the same group of patients [4]. 

In population studies the term ‘back pain’ is often used instead of LBP. It 
covers a larger part of the back and is easy to distinguish from neck pain, 
while the difference from LBP is less clear. The easiest way to define the 
area being described is to use a picture with the area marked. Common defi-
nitions of LBP use an upper limit at the lower end of the shoulder blades or 
the lowest rib and a lower limit at the gluteal folds. 

Pain radiating into the legs or localised exclusively below the lumbar 
spine is also included in the concept of back pain. This is easy to define in 
sciatica, in the sense nerve root syndromes caused primarily by herniated 
discs. However, radiating pain is more common than nerve root syndromes 
and pain radiating only to the thigh is often defined as back pain without 
radiation [5, 6]. 

Acute back pain is usually defined as durations of less than six weeks and 
chronic back pain as duration of more than three months [7]. The term 
subacute pain is often used for the intervening interval [7]. Back pain with a 
recurrent course is difficult to fit into these definitions. 

The natural history of low back pain 
The natural history of LBP has been studied extensively but is still often 
cited as incompletely known, mainly because of its multifaceted and hetero-
geneous nature [8, 9]. For instance, according to the established view, the 
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majority of back pain episodes are of short duration, with return to work 
within a few days or weeks with only low levels of pain and disability per-
sisting more long-term [10-13]. 

In some respects contrary to this view, and less well-recognised among 
primary health care physicians, LBP typically has a recurrent course [14, 
15]. In a review of acute LBP it was found that the majority of patients had 
at least one recurrence within one year and although most people return to 
work within a month, many have residual pain and disability [12, 15-17]. 
Furthermore, a substantial proportion of subjects with back pain develop 
long-term back problems [9, 12, 15, 18, 19]. 

Individuals who have back pain with radiating, sciatic pain are likely to 
have more protracted symptoms than those with no radiation [17, 20]. They 
might also have a different prognosis [21-24]. 

Prevalence of back pain 
As a consequence of the fluctuating course with traditional incidence meas-
urement difficulties, prevalence measures are often used rather than inci-
dence. Pain, being a subjective experience, is usually measured by self-
report. Prevalence is affected not only by the pain experience per se, but also 
by the tendency to report the symptom. This makes it more difficult to 
evaluate whether symptom prevalence has changed over time, since both 
these components may change. 

Studies on back pain prevalence are abundant and several reviews have 
been published [25-27]. Prevalence levels range from less than 10% to more 
than 75%. This wide range may be attributed to differences in duration, se-
verity and anatomic location of the back pain studied. One month to one year 
prevalence has typically ranged from 20% to 60% in European studies [25, 
27]. 

Point prevalence, i.e. pain now, is free from recall bias but inadequately 
reflects the recurrent nature of back pain. Quarterly measurements have been 
proposed for most variables during follow-up of cohort studies for LBP [28]. 
Discrepancies between case notes in primary health care and patient self-
reports have been demonstrated [29]. 

A common finding in back pain prevalence studies is an increase from 
adolescence, a peak in middle age, and thereafter a decrease [25, 30-32]. 
Severe back pain, on the other hand, has been shown to increase with age 
across the whole life span [30, 33]. 

Women usually report general symptoms somewhat more often than men. 
This also applies to back pain and other musculoskeletal pain symptoms [29, 
32]. 
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Secular trends in back pain 
It has been claimed that there is no reason to suspect changed prevalence for 
back pain in recent years (secular trends) [34, 35]. On the other hand the 
scientific literature has been replete with claims of an increasing back pain 
epidemic. While there has been a clear increase in reimbursed disability for 
back pain it is not clear whether the prevalence of back pain per se, i.e. the 
symptom of back pain, has changed in recent decades. 

Previous studies show conflicting results regarding secular trends in re-
ported back pain. In British studies increased prevalence was found [36, 37], 
while in Finnish and German studies no change or even decreased preva-
lence of back pain over time was reported [38-40]. In addition, there are 
publications in which results from various studies have been summarized 
and conclusions on possible secular trends drawn [41-43]. 

Following these studies, the significance of and possible causes for secu-
lar trends were discussed. The evidence for an epidemic of LBP in the 
United Kingdom rested on the increase in social insurance payments since 
the 1950s and the increase in general practice consultations during the same 
period [44]. With the assumption that the actual occurrence of back pain has 
not changed significantly, the discussion focused on possible causes for 
change in reporting. Changes in the pattern of musculoskeletal morbidity in 
general practice and the dramatic differences in musculoskeletal consultation 
rates between different ethnic groups in the United Kingdom were seen as 
indicators of effects from cultural factors [44]. 

Another possible cause of increased reporting of back pain could be the 
focus on this area secondary to rising work incapacity owing to non-specific 
pain [43, 44]. Increased availability of health care might have contributed 
and by itself caused attitude changes [38]. The term non-specific LBP con-
veys little more information than does the reported symptom of back pain. 
Therefore the concept of non-specific LBP as an acceptable diagnosis might 
also make back pain more susceptible to changes in reporting than diagnoses 
more objectively identifiable. 

On the other hand changes in risk factor prevalence may have given rise 
to an increase in work related disabilities not mediated through attitude 
changes [43]. Examples of such factors are monotonous sedentary work, 
dissatisfaction with the workplace and decreased fitness levels. However, 
such changes could have been offset by decreases in other risk factors, such 
as heavy manual labour. Changes in risk factors alone have been deemed an 
unlikely cause of the increase, given the size, speed and consistency of 
change across the age groups found [36]. 

The consequences of secular trends depend on the attention given to the 
symptom of back pain. Applying the biomedical model, if an increase in 
reported back pain is followed by more frequent consultations with thera-
pists, there might be an increased risk of inappropriate medical interventions, 
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as back pain is regarded as a symptom of spinal disease. One example is the 
use of diagnostic imaging, which has repeatedly been shown to be higher 
than the recommendations in treatment guidelines [45-48]. Similar risks may 
follow from other health care models. 

Risk factors for back pain 
Many studies have identified and implicated a multitude of characteristics 
and exposures as risk factors for LBP [49-54]. These include socio-
demographic, individual and occupational factors. Often these factors vary 
from publication to publication and systematic reviews have found many of 
these factors to lack support, because of conflicting evidence [49, 54]. Risk 
factors will certainly vary for type of back pain, part of the world, health 
care setting, etcetera. 

Different risk factors apply for occurrence of pain than for chronicity of 
symptoms. For example, while physical performance tests do not add sig-
nificantly to the prediction of outcome they discriminate well between sub-
jects with pain and healthy controls [55]. Obesity and low educational level 
do not affect occurrence of pain but increases risk of persistence in those 
who have pain [54]. Moreover, the large number of factors that have been 
tested illustrates the multiple views of back pain as well as variations in 
availability of data. The inter-correlations and relationships between risk 
factors are complex, and choice of risk factors may determine the outcome 
of an investigation. 

Since the primary causes of back pain remain largely undetermined, risk 
factor modification might not lead to a successful decrease of back pain in-
cidence. Therefore, instead of such efforts the European guidelines for pre-
vention of LBP recommend that preventive interventions be directed toward 
prevention of recurrences, care seeking, disability and loss of work [56]. 
They found that the most promising approaches aimed to increase physical 
activity or involved bio-psychosocial educational components. However, 
effects sizes appear to be modest [56]. 

Consequences of back pain 
With the statement: ‘Back pain essentially never shortens life’ Carey ex-
pressed what seems to have been a common view of back pain as medically 
harmless [13]. However, it is well-known that musculoskeletal complaints, 
and back pain in particular, affect current quality of life [29, 57, 58]. 

In Sweden back pain is one of the most common causes of sickness certi-
fication and loss of productivity [59], a leading cause of disability pension 
[59, 60], but not a major cause of hospitalization [61]. 
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Back pain is a common reason for outpatient health care utilisation [29, 
34, 62-64], with more apparent utilisation the worse the condition is per-
ceived by the subject [63, 65]. Admission to hospital for LBP can be as-
sumed to be caused by other back pain conditions or by the patients’ percep-
tion of pain and disability as being more severe than that of patients who 
seek and only receive outpatient care. Back pain has been shown to predict 
future hospital admissions for LBP [66]. 

In a review focused on sick leave, it was concluded that there was no evi-
dence of effects on sick leave for back pain-related variables such as pres-
ence of leg pain, back disorder severity, pain distribution, pain intensity, or 
previous back problems [67]. On the other hand, back pain, both lower and 
upper, has been shown to predict future sickness absence, for back pain and 
other disorders [68-70]. Sciatic pain, use of analgesics and occupations with 
heavy physical unskilled work has been shown to increase back pain sick-
ness absence [71]. Reporting back pain has also been associated with an 
increase in all-cause disability pension [70]. 

In a few studies the effect of back pain on survival has been investigated. 
With the exception of Penttinen’s finding of increased risk of death from 
ischaemic heart disease among men aged 30-49 with back pain [72], no dif-
ferences in mortality have been demonstrated [70, 72-74]. 

Outcome measures in back pain studies 
In addition to simple measures of back pain frequency, commonly used in 
population studies, more detailed measures are used in studies of back pain 
treatment [28, 75]. These commonly include measures of pain intensity, 
disability and quality of life. Measurements of pain and disability have been 
scrutinized more thoroughly than measurement of sick leave [75]. 

These outcomes appear to measure very different aspects of LBP recovery 
[76]. As a reflection of the natural history of LBP, one study addressing use 
of multiple outcomes found the percentage of workers with LBP who had 
recovered at follow up based on return-to-work criteria to be 99%, as com-
pared with 25% for impairment of activities of daily living, 17% for symp-
toms, and 12.5% for functional performance [16]. 

That about 90% of the cost of LBP originates outside the health care sys-
tems contributes to the notion of sick leave measures as key outcomes since, 
in their various forms, they are important both as measures of medical treat-
ment success and measures of cost in economic evaluations [49, 75, 77, 78]. 

In a Swedish review it was found that scientific evidence regarding sick 
leave in relation to LBP generally was very limited [79]. Reasons for these 
measures to have been used less than others may include the regulations and 
availability of sickness absence data varying between countries. In conse-
quence, different data sources have been used. Data from administrative 
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databases and self-reported sickness absence respectively, might be incom-
plete or biased and can over- or underestimate sick leave and return to work 
[80-83].  However, in recent studies better concordance between self-report 
and register data has been found [84, 85]. 

Little attention has been paid to the implications of the various quantita-
tive measures of sick leave. I found no validation studies on sick leave 
measures used in randomised controlled trials in back pain. Muchinsky as 
well as Hensing et al. reviewed more than 70 definitions of sickness absence 
and found a lack of validation and consensus about how sick leave should be 
measured [86, 87]. Time dependent regression methods for analysis have 
been advocated and also used for more than a decade. However they have 
not been widely applied to randomised controlled trials of LBP treatments 
[88-97]. 

Back pain diagnostics 
In guidelines for the management of LBP, diagnostic triage is used to group 
patients with the aim of identifying those who have pain caused by serious 
pathology and other mechanisms amenable to specific treatment, and to help 
manage pain among remaining patients. This is one form of classification of 
patients. Another common classification system is the International Classifi-
cation of Diseases (ICD), which is routinely used in Swedish health care. 

Neither of these systems is directed toward and they are inadequate for, 
classification of the largest group of patients, those given a diagnosis of non-
specific LBP. To improve management, grouping patients into more well-
defined groups has been attempted. Classification has been undertaken on 
the grounds of patho-anatomical structure, clinical findings, psychological 
characteristics, health and work status and combinations of these [4, 98]. 
Most of these systems have aimed at classifying patients, not diagnoses. 
Only a few systems can be used to classify diagnoses of all back pain with-
out restrictions. There is no widely accepted established classification sys-
tem for back pain [99]. 

Therapists of different occupations and specialities meet different pa-
tients. Thus they might be expected to use different diagnostic terms [62, 
100]. It is not known from clinical studies whether or not they would use the 
same diagnostic labels if they met similar categories of LBP patients. More-
over, possible impact of diagnostic labelling on therapy and prognosis for 
LBP has not been a focus in controlled trials. Differences in LBP diagnostic 
work-up, for example use of radiological examinations and blood tests, have 
been demonstrated between physicians and chiropractors, as well as between 
physician specialists [101, 102]. Large differences in therapeutic actions 
have also been found in close geographic areas, reflecting the lack of profes-
sional consensus on back pain treatment [103]. 
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A prevalent view in the back pain literature as well as among lay people 
and medical professionals, is that a specific diagnosis, indicating exact 
patho-morphology or patho-physiology is needed to successfully manage the 
pain [104, 105]. In clinical practice as well as in research this goal is often 
difficult to attain [106]. Similarly, one could argue that attempts to estimate 
the future impact of back pain will be fruitless if the cause of the pain is not 
specified. On the other hand, non-specific LBP is a commonly used term and 
often provides the best description of cohorts of back pain sufferers since 
only a fraction of those affected are assigned a specific diagnosis [3, 107]. 

Back pain treatment 
The Säter study, carried out approximately 20 years ago, tested a compre-
hensive pragmatic multimodal treatment programme for LBP including spi-
nal manipulative therapy, muscle stretching and therapeutic injections. This 
intervention decreased pain, disability and sickness absence better than ref-
erence treatment in primary health care. Quality of life also improved as 
compared with the reference treatment. Treatment was bidisciplinary and 
multimodal, delivered by general practitioners (GPs) and physiotherapists 
[88, 108-112]. 

The Gotland Low Back Pain Study was designed in the early 1990s to test 
transferability and components of the Säter experimental treatments. At that 
time there was a need for better evidence for the effectiveness of all the in-
corporated treatment components. 

Today, these areas are so abundantly researched that systematic reviews 
are helpful in assessing and interpreting the evidence. In the following sec-
tions only the interventions that distinguished the treatment groups in the 
Gotland Low Back Pain Study, namely muscle stretching, spinal manipula-
tion, and therapeutic injections are discussed. 

The recommended content of basic medical management of back pain to-
day is non-controversial and includes history and examination for triage, 
with laboratory tests, imaging and other investigations for selected patients 
[6, 113]. Drug therapy is routinely used. The stay active concept is the base 
for treatment and is consistently recommended [5, 113-119]. 

Efficacy of muscle stretching 
Exercise therapy is commonplace. It is represented by a large group of inter-
ventions within the definition: ‘a series of specific movements with the aim 
of training or developing the body by a routine practice or as physical train-
ing to promote good physical health’ [120]. Muscle stretching has usually 
been grouped together with this heterogeneous group of interventions that 
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also include aerobic exercise, muscle strengthening and assorted back exer-
cises [121, 122]. 

There is little evidence for the specific effects of muscle stretching in LBP 
patients. The study of chronic LBP performed by Khalil et al. that tested 
adding muscle stretching to a multimodal rehabilitation programme remains 
one of the few studies, if not the only one, specifically evaluating stretching 
for back pain prior to the Gotland Low Back Pain Study. They found supe-
rior improvement in the group that received muscle stretching [123]. 

Thus there are major gaps in our knowledge of muscle stretching as a 
treatment for back pain. Stretching exercises taught to patients and per-
formed at home may not have equivalent effects as stretching administered 
by therapists only. The best type of stretching, targeted muscles, timing and 
dosage also need to be evaluated [124]. One multivariable meta-regression 
model to identify effective components of exercise therapies implicated 
stretching as one of the best candidate components [122]. 

Efficacy of spinal manipulative therapy 
More than 50 randomised controlled trials of manual treatments for LBP 
have been published. These studies cover a diverse array of therapist occupa-
tions, have tested different patient populations, and used various control 
treatments. The number of formal reviews summarising primary studies is of 
the same order of magnitude. Conclusions range from recommending man-
ual therapies to stating that the efficacy of such therapy is no better than any 
other conservative, non-surgical therapy [113, 117, 125, 126]. 

There is no simple answer to the question of the efficacy and effective-
ness of manual therapy. It is not known what type of manual therapy is best, 
or to what extent that type of treatment is applicable and relevant to various 
providers and treatment settings, nor is it known which patients would bene-
fit most from this treatment. Furthermore, the effects are likely not to be 
consistent from one type of outcome to another. Most studies have employed 
measures of pain, and disability (or function). Only a minority of these trials 
have used a measure of work absenteeism among the outcomes [88-97]. 

Efficacy of injection therapy 
There is conflicting evidence concerning the effects of injection therapy in 
low back patients. Injection therapies are at least as diverse as manual thera-
pies but less well studied in primary health care. In a recent Cochrane review 
it was found that pooling of studies was not possible. For subacute and 
chronic LBP the conclusion was that there is insufficient evidence to rec-
ommend the use of injection therapy, but that efficacy of specific injection 
types for subgroups of patients could not be ruled out [127]. 
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Other reviews have reached diametrically opposing conclusions. Some 
discourage the use of injection therapy (facet joint, epidural and trigger point 
injections) at least for non-specific LBP [128, 129]. Other reviews state that 
there is support for local, intra-articular as well as epidural injections in the 
management of chronic LBP [130-134]. In part, these differences are attrib-
utable to the use of more or less stringent standards in grading of evidence. 

Studies of the effects of the particular injection strategy included in the 
Gotland Low Back Pain Study [135], partly the same injections as above, 
has not been published by any author other than Blomberg, who made the 
evaluation as part of the experimental treatment in the Säter study. 

The study of back pain treatments 
In recent years systematic reviews of back pain treatments have drawn con-
clusions implying that treatments have small, short-term effects only [136]. 
This scientific trend leaves not many treatments to be used in primary health 
care when treating back pain. The differential between recommendations in 
guidelines and actual clinical practice, previously demonstrated, may in-
crease [137-139]. 

There are several possible reasons for these findings. First, they might be 
true! If so, clinical experience of treatment superiority is incorrect and no 
treatment efficacy remains when controlled trials strip away co-interventions 
and non-specific treatment effects. The majority of tested treatments are 
quite simple, for instance drug studies, or have been described in a simplistic 
way, for instance chiropractic. For a single-tool therapy (a therapy consisting 
of only one treatment modality) to be effective, suitable patients have to be 
selected. For at least two decades, identification of homogeneous subgroups 
of patients has been a research priority based on the preconception that 
matching of patient and intervention is the key to successful treatment out-
come [113, 140]. This search for select subgroups has been questioned for 
chronic LBP on the grounds that the mechanisms of action of most tested 
treatments, and therefore the treatments were ineffective [141]. However, 
practical identification of such groups was recently assigned top priority by a 
panel of primary health care physicians [140]. The alternative to selecting 
patients is to use wider interventions that are more likely to suit a larger pro-
portion of the patients, thereby increasing chances of positive effects. The 
Säter study and studies of multiprofessional multimodal interventions indi-
cate that comprehensive strategies can be effective [88, 108-112, 142-144]. 

Second, primary studies might not have been conducted optimally. The 
natural history of acute back pain makes it difficult to demonstrate treatment 
effects, which are often obscured or diluted by spontaneous recovery. Effects 
of treatments have been confounded by simultaneous or primary compari-
sons of therapist professions rather than comparisons of treatment methods. 
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Placebo comparisons are still advocated by some authors while others con-
sider them inappropriate [117, 145]. As exemplified above, one alternative 
might be to evaluate comprehensive or at least wider treatment programmes 
that better reflect reality of clinical practice. These have been called ‘pack-
ages of care’ and the trials evaluating them ‘pragmatic’. Use of more innova-
tive, multistage, study designs have been proposed [136]. 

The description of reference treatments is equally important. Phrases like 
‘usual general practitioner care treatment’ have been used and may cover a 
considerable range of reference treatments. Whether this type of description 
influences patient care is unknown, but it hampers scientific evaluation of 
experimental interventions. Labels of ‘physiotherapy’, ‘chiropractic’ and the 
like are similarly vague. 

To avoid reporting bias it is important that primary outcomes are stated. 
However, if these are the only outcome measures, treatment effects on other 
outcomes might be overlooked [16]. Recently, ‘patient-centred outcomes’ 
have been recommended for back pain studies, allowing separate identifica-
tion for each patient of the most relevant outcome for that individual, thereby 
increasing sensitivity [136]. 

Third, reviews may not accurately reflect primary data. Helmhout et al. 
indicated deficiencies in reviews as exemplified by systematic reviews of 
exercise therapy for LBP. Reviewers have routinely not recognized the high 
variation among exercise programmes and treatment protocols, and have 
attempted to arrive at a single summary conclusion on the efficacy of exer-
cise [146]. A related question is when meta-analysis is possible [127]. Pool-
ing of data or results from heterogeneous treatments may attenuate effects 
found [126]. The complex, diverse, evolving and to some extent evidence-
based methods for systematic reviews add further complexity. As a conse-
quence of diverging reviews, the evidence concerning effects has led to dif-
ferent recommendations in various countries regarding when manual therapy 
should be used in LBP management [147]. One explanation is how the im-
balance is handled between older quality standards used in completed ran-
domised controlled trials and the updated standards of modern systematic 
reviews. 

Another issue is how to review non-single-tool treatments. For example, 
Bronfort found the Säter study for his review, and on the basis of his study 
design and inclusion criteria, made the correct choice of excluding it from 
the evaluation of spinal manipulation since the pragmatic design precluded 
identification of the specific effect of this treatment [148]. Study populations 
can add another layer of complexity. For example, studies with mixed back 
and neck pain patients or patients with mixed pain duration are often ex-
cluded from LBP reviews [5, 49]. To date there are no commonly accepted 
methods for summarising results from studies with complex interventions. 
More complex treatments and studies need more description and often re-
quire several publications. Evaluation of such studies is more difficult. With 
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these reservations, for new treatments and results from epidemiological stud-
ies to become increasingly clinically useful, they have to be applied in ap-
propriate randomised controlled trials, the results of which have to be sys-
tematically evaluated. 

What results should be anticipated from the bidisciplinary and multimodal 
treatments tested in this thesis? Perhaps they could be considered a reason-
able application of multiprofessional multimodal programmes in acute-to-
subacute LBP patients. Such a view would open up for other expectations 
than if the experimental treatment is regarded as and compared as being a 
single tool stretching, manipulation or injection therapy. 
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Aims 

The aim of this thesis was to investigate back pain from a general practitio-
ner’s point of view with special reference to public health aspects, health 
care utilisation, diagnosis labelling, treatment and prognosis. 

Specific objectives 
• To investigate back pain prevalence by age across a wide age range, and 

by calendar time across a 30-year time span, and to assess whether there 
was a secular trend (or cohort effect) in self-reported back pain after ad-
justment for age and other outcome affecting variables. 

• To test the hypothesis that self-reported back pain adversely influences 
self-reported health, as well as the prognoses regarding sickness ab-
sence, disability pension, hospital admissions and survival. 

• To compare GPs’ and orthopaedic surgeons’ diagnostic labelling and use 
of radiography in LBP patients participating in a randomised controlled 
clinical trial. 

• To evaluate the effects on sickness absence measures of manual therapy, 
including muscle stretching and steroid injections, as compared with a 
stay-active approach reference treatment. 
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Study populations and methods 

 
This thesis is based on two separate study designs and populations. The first 
two papers are based on multiple samples from the general population. The 
other two papers are based on a randomised controlled trial of LBP patients. 

 

Samples from the general population 

Paper I 
Data from nine ongoing population cohort studies in Sweden, with baseline 
investigations performed between 1973 and 2003 were used for this study, 
Figure 1 and Table 1. Random samples of a total of 17,664 subjects of the 
specified age and sex segment of the local general populations were drawn 
from the national population register. A number of these subjects were in-
cluded in more than one sample and the total number of unique individuals 
was 13,033. Of these, 9,514 subjects (4,331 women and 5,183 men) partici-
pated in the examinations in the various surveys, generating 12,891 observa-
tions, yielding an overall response rate of 73.0%. 

Postal questionnaires were sent to some of these subpopulations, while 
others answered questionnaires on location in connection with a medical 
examination. Data from some of the questionnaires, identical in all subpopu-
lations, was used together with additional data, available from only some of 
the subpopulations. The variables and the number of observations available 
for each variable used in the analyses are listed in Table 4. Information on 
back pain, sex, age, examination date, place of birth, marital status, educa-
tional level, smoking habits and geographic area was available in all sub-
populations. 

Place of birth was classified as born in Sweden or born elsewhere. Marital 
status was classified as married/cohabiting or not (the latter including never 
married, divorced and widowed). Educational level was classified on a five-
point scale ranging from compulsory education only to college or university 
education. Household size was defined as the number of people in the house- 
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Figure 1.  Flow chart of the study populations in Papers I and II  
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hold unit, including the respondent. Occupational status was measured on a 
four-point nominal scale: gainfully employed (including students), unem-
ployed, on sick leave or disability pension, and old age pensioner. 

Perceived stress was measured as the response to the question: ‘Have you 
experienced periods of tension, irritability, nervousness, anxiety, or sleep 
problems owing to your situation at work or at home?’ Possible responses 
ranged from ‘never’ (=1) to ‘constantly under stress for the last five years’ 
(=6). Leisure time physical activity and physical workload were measured on 
a four-point scale ranging from sedentary/light to vigorous exercise or very  
heavy physical workload [149]. Height was measured using a measuring 
stick mounted on the wall to the nearest centimetre and weight on a lever 
balance to the nearest tenth of a kilogram. 

Smoking habits were classified as current smoker or non-smoker. In addi-
tion, a five-point scale ranging from never smoked to heavy smoker was 
available from most of the subpopulations [149]. Alcohol consumption was 
measured with the frequency-amount method and coded as grams of alcohol 
per week from the various types of alcoholic beverages ingested. 

Complaint Score, one of three subscales in the Gothenburg Quality of 
Life Instrument (GQL) was used [150, 151]. The respondents were asked: 
‘Have you been troubled by any of the following symptoms during the last 3 
months?’ followed by a list of 30 symptoms with response alternatives ‘yes’ 
or ‘no’ for each symptom, Figure 7. Of these symptoms, ‘back pain’ was 
used as the outcome variable in this study. In the BEDA I subpopulation 
Complaint Score was not used, but similar information was available and 
used to construct a back pain item that had approximately the same distribu-
tion as the corresponding Complaint Score variable in the other cohorts. 

Paper II 
From among the nine cohorts used in Paper I, four were used in Paper II. 
These cohorts were selected based on availability of outcome data, and had 
baseline investigations between 1980 and 1993, Figure 1 and Table 1. The 
study population for Paper II included 9,792 subjects. Of these, 7,074 sub-
jects (3,662 women and 3,412 men) participated in the baseline examina-
tions in the various surveys, but only once. The overall response rate was 
72.2%. 

The same dataset used for Paper I was available for Paper II. In addition, 
well-being, one of the three subscales of the Gothenburg Quality of Life 
Instrument (GQL) was used [150, 151]. The subscale lists nine items and the 
responses are given on Likert scales ranging from ‘very bad’ (=1) to ‘excel-
lent, could not be better’ (=7), with no verbal description of the intervening 
steps. The respondents were asked to indicate their present situation for each 
of these items. The only item used in this paper was self-rated health meas-
ured at baseline. 
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The Swedish Social Insurance Agency administers all sick leave and dis-
ability pension benefits, and their database is a complete account of official 
sick leave compensation and disability benefits granted. Information on all 
compensated days of sick leave for each individual in the study populations 
from January 1, 1986 until December 31, 2002 was obtained from the 
Agency. The data included the first and last day of each sickness spell, the 
type of sick leave benefit (compensation for sickness, occupational injury, or 
rehabilitation), and extent of sick leave (25, 50, 75 or 100%). The number of 
days was computed as cumulative number of crude days during follow up. 

Information on whether the subjects had been granted a disability pension 
at any time from 1971 until 2001 was obtained from the Agency. The data 
included decision date, diagnoses, extent (25, 50, 67, 75 or 100%) and type 
(temporary or permanent). The incidence rate of new disability pension was 
calculated among those who did not have a disability pension at baseline. 

Data on all hospital admissions from 1971 until December 31, 2002 was 
obtained from the National Hospital Discharge Register. The data obtained 
included date of admission, date of discharge and all diagnoses. In this report 
only the main diagnosis was used. Number of admissions and cumulative 
number of days in hospital, regardless of diagnosis, from baseline and on-
wards, were used as outcome. Data on cause-specific mortality from 1971 
until December 31, 2002 was obtained from the National Causes of Death 
Register. The data used here were date of death and underlying cause of 
death. The disability pension diagnoses, discharge diagnoses, and causes of 
death were classified according to the ICD versions 8-10 [152]. Admission 
to hospital before baseline due to musculoskeletal disorders (ICD 8 and 9 
codes 710-739 and ICD 10 codes M00-M99) was used as proxy measure of 
back pain severity. 

Informed consent for participation in the studies was obtained from all 
participants, verbal in the early studies and written later on, as required first 
by the Research Ethics Committees at Uppsala and Gothenburg Universities 
and later by the National Research Ethics Board. The Committees and the 
Board approved the study on several occasions during the data collection 
process. 

The Gotland Low Back Pain Study (Papers III and IV) 
Study design 
Papers III and IV were based on the Gotland Low Back Pain Study, a ran-
domised controlled clinical trial performed from January 1994 to December 
1998 in the Swedish province of Gotland, an island in the Baltic Sea with 
58,000 residents. 
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Table 2. Inclusion criteria for the study population in Papers III and IV 
- Age 20-55 years 
- Acute or subacute perceived low back pain, (i.e. pain below the level of the seventh tho-

racic vertebrae) with or without pain radiating to one or both legs, not requiring surgical 
or rheumatological interventions. Patients with demonstrated or suspected herniated disks 
were included if surgery was not considered. Low back pain was to dominate the clinical 
condition but other musculoskeletal symptoms, not requiring sick leave, were allowed 

- Symptom duration of 3 months or less, preceded by at least 2 months of relative freedom 
from symptoms 

- Consent to treatment and follow up for 10 weeks 
- Agreement not to consult therapists other than those participating in the study during the 

10-week treatment period 
- Employed, with no threat of job loss 
- Native Swedes articulate enough not to jeopardize the verbal contact with the physicians 

or the physiotherapists 
- Absence of other conditions or circumstances which might jeopardize completion of 

treatment and follow up (e.g. pregnancy, malignant tumours, alcoholism or severe psychi-
atric disorders) 

- No previous treatment of current complaints with specific mobilization or manipulation 
- No previous participation in the Gotland study 

A factorial study design was used with four treatment groups, two reference 
and two experimental groups, with treatment items added successively. The 
two-group comparison of the reference groups (71 patients, treated by ortho-
paedic surgeons, no manual treatment) versus the experimental groups (89 
patients, treated by GPs providing manual treatment) was the primary 
planned analysis, and pain, disability rating, and sick leave were the main 
outcome measures. For the analysis of physicians’ diagnostic performance 
the doctors treating the reference groups were compared with the doctors 
treating the experimental (manual therapy) groups. 

Additional therapist description, amount and content of treatment, reduc-
tions for pain and disability, and usefulness of initial pain drawings have 
been published separately [153, 154]. 

Patient recruitment 
Patients with acute or subacute LBP who preliminarily fulfilled the inclusion 
criteria shown in Table 2 were referred to the study by their GPs or physi-
cians at Visby Hospital. The local office of the Social Insurance Agency (a 
government agency running the mandatory national social insurance scheme 
applicable to all Swedish residents) referred patients on sick leave for longer 
than two weeks. However, their physicians had already referred the majority 
of these patients to the study. The recruiting physician, a GP not involved in 
the treatment, examined all patients and made the final decision of whether 
or not they fulfilled the inclusion criteria.  
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A total of 316 patients were assessed, of whom 156 were not included for 
reasons given in Figure 2. When the remaining 160 patients had given their 
informed consent for participation they were randomised to one of the four 
treatment groups, using sealed pre-prepared envelopes with group assign-
ments derived from a random table. Only the study monitor had access to the 
envelopes. A weighted randomisation procedure was used, aiming at alloca-
tion of 45% of the patients to the two reference groups and 55% to the man-
ual therapy groups. 

Treatments 
The treatment was provided individually, in groups, or both. Treatment mo-
dalities were chosen by physicians and physiotherapists according to the 
patients’ needs from a ‘toolbox’ specific to each group – a ‘pragmatic design’. 

The stay active concept (i.e. encouraging the patients to take part in physi-
cal and other activities) was the basic management strategy for all the 
groups. Medical exercise therapy, sequential exercise and non-specific trac-
tion were included in the stay active concept. Passive treatment modalities 
such as heat were included in order to achieve equal expectations of the 
treatment for all groups. The physicians were instructed to certify as short 
periods of sick leave as possible at each consultation and to prescribe drugs 
when indicated. 

Two orthopaedic surgeons at Visby Hospital and eight physiotherapists 
treated the patients in the reference groups. The first reference group was 
treated only with the basic management strategy. The second reference 
group received the same strategy plus muscle stretching. 

Two GPs at primary health care centres in Visby and nine physiothera-
pists, all moderately trained in manual therapy, treated the manual therapy 
groups. The first manual therapy group received the full reference treatment 
plus specific mobilization, spinal manipulation, and auto-traction when indi-
cated. The second manual therapy group received the same therapy plus 
steroid injections when indicated [135]. Nineteen of the 47 patients eligible 
for injections had indications for, accepted and received a total of 28 injec-
tions (median one injection per patient, range 1–4) [153]. 

Baseline measurements 
The recruiting physician performed a standardised orthopaedic physical ex-
amination at baseline. Information on demographic and socioeconomic data, 
previous LBP infirmity, treatment before the start of the study and symptom 
duration at the beginning of the study was obtained by questionnaires. No 
radiological screening was done during the baseline assessment. 

Quality of life was assessed with the Gothenburg Quality of Life Instru-
ment [150, 151]. For this report the Complaint Score and Well-being sub- 
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Figure 2. Flow chart of the study population in Papers III and IV  
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scales were used. The Complaint Score used here was identical to that used 
in Papers I and II. The Well-being subscale was the same as that used in 
Paper II with the exception that the responses in this case were given on 100 
millimetre visual analogue scales ranging from ‘poor’ to ‘excellent, could 
not be better’ 

The Disability Rating Index instrument, containing twelve disability rat-
ing variables, was used to measure function [155]. Disability rating variables 
and pain scores were recorded on 100 millimetre visual analogue scales 
ranging from no disability or pain to maximum disability or pain. Three ad-
ditional items: lying still, car driving or car riding, and getting up from sit-
ting, were also measured in this trial to facilitate comparisons with disability 
rating findings from the Säter Study [111]. 

Measures of diagnoses and referrals 
The diagnostic work-up during the treatment period was done by GPs trained 
in manual therapy or by orthopaedic surgeons, Figure 2. The diagnoses used 
over the 10-week treatment period were recorded on a set list of diagnostic 
alternatives and pain characteristics with an additional open-ended alterna-
tive, by the physicians at the end of the 10-week treatment period, Figure 2. 
The set list was identical to the alternatives listed in Table 13. No classifica-
tion of the labels added in the open-ended alternative was done. 

In addition, to broaden the evaluation of diagnostic assessment, the pa-
tient records for the whole 10-week treatment period were scrutinized and all 
diagnoses were recorded verbatim. The first diagnosis occurring for each 
patient was analysed separately since the following diagnoses for each pa-
tient may not be independent of previous ones. No fixed intervals or time 
points were used. The appointments were scheduled to suit the clinical needs 
of each patient. 

The Quebec Task Force (QTF) classification [156] was used to group the 
diagnostic labels into categories, Table 3. It is a well-known, previously e-
valuated system, and independent of therapist speciality or occupation [4, 
98]. The classification is based on criteria such as pain radiation, whether 
surgery has been performed, and radiological test results. If diagnoses could 
be put into more than one category, the category with the highest number 
was used. Diagnoses unrelated to LBP were included in category eleven. 
Application of the QTF diagnostic classification was limited to data from 
patient records, questionnaire data were not detailed enough to allow for 
QTF system classification. 

Diagnoses in QTF category 1 were divided into three subgroups. The first 
group consisted of non-specific labels, the second group of ‘dysfunctions’ in 
the sense used by manual therapists [135, 157], and the third group of all 
other specific labels [3]. The diagnostic labels assigned by the study physi-
cians are shown in Table 3. 
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Table 3. Classification system of the Quebec Task Force (QTF) on Spinal Disorders 
and labels used by physicians. Labels within class 1 are subgrouped (Paper III) 

Class QTF label Labels used by physicians 

1 Low back pain without radiation 
of pain below the gluteal folds, 
no neurological signs 

Non-specific labels: low back pain; low back 
insufficiency pain 
Specific manual diagnoses: lumbar dysfunction; 
pelvic dysfunction; thoracic dysfunction 
All other specific labels: discogenic pain; mus-
cular pain; short muscles; iliolumbar ligament 
pain; hip joint pain; sacroiliitis; lumbosacral 
transitional vertebra; herniated disc 

   

2 Low back pain with radiation of 
pain not beyond the knee, no 
neurological signs 

Muscular inflammation; piriformis syndro-
me/tendalgia/tendinitis; pelvic dysfunction; sac-
roiliitis; trochanteritis 

   

3 Low back pain with radiation 
below the knee, no neurological 
signs 

Low back and ischiadic pain; low back and radi-
ating leg pain; low back pain with specified nerve 
root syndrome; specified nerve root syndrome 
only; disc herniation with or without specified 
disc level or nerve root; spondylosthesis; sacroil-
iac pain; piriformis tendalgia 

   

4 Low back pain with lower-
extremity radiation and neuro-
logical signs 

Low back and ischiadic pain; low back and radi-
ating leg pain; low back pain with specified nerve 
root syndrome; specified nerve root syndrome 
only; disc herniation with or without specified 
disc level or nerve root; pelvic dysfunction; 
sacroiliac pain; trochanteritis 

   

5 Presumptive compression of 
nerve root based on radio-
graphic tests (e.g. spinal insta-
bility, fracture) 

- 

   

6 Compression of nerve root 
confirmed by imaging tests (e.g. 
computerized tomography, 
magnetic resonance imaging) 

Low back and ischiadic pain; low back and radi-
ating leg pain; disc herniation with or without 
specified disc level or nerve root; pelvic dysfync-
tion 

   

7 Spinal stenosis confirmed with 
radiologic tests 

- 

   

8 Post surgical status, <6 mo 
following surgery 

- 

   

9 Post surgical status, >6 mo 
following surgery (asympto-
matic, symptomatic) 

Low back pain, postoperative status; low back 
pain with specified nerve root syndrome; disc 
herniation or scar tissue with or without specified 
disc level or nerve root; pelvic dysfunction 

   

10 Chronic pain syndrome, treat-
able active disease has been 
ruled out 

- 

   

11 Other diagnoses (e.g. metasta-
ses, visceral disease, compres-
sion fracture, spondylitis) 

Abdominal pain; non-steroid anti-inflammatory 
drug allergy; prostatitis 
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Data on radiological examinations were gathered from patient records and 
by a systematic scrutiny of the Radiology Department Archives at Visby 
Hospital. Other referral was obtained by scrutiny of patient records. 

Sickness absence outcomes 
The outcome variables in Paper IV were sick leave and return to work. Sick 
leave was reported to the Social Insurance Agency, which paid the compen-
sation, except for the initial period. This initial period, reported to and paid 
for by the employers, was not always reported to the Social Insurance 
Agency. The length of employers’ responsibility was changed twice during 
the study. It was two weeks at study start in 1994 until December 31, 1996, 
then 4 weeks until March 31, 1998, and then again 2 weeks until the end of 
the study. Sick leave periods of up to seven days could be self-certified by 
the patient. From the second week on, a sick-listing certificate issued by a 
physician was required.  

Sick leave for the two-year period before baseline was reported in ques-
tionnaires by patients at baseline. Sick leave information from two months 
before inclusion until two years after start of treatment was obtained from 
the Social Insurance Agency, from medical records, from the questionnaires 
filled out by the physicians and from patient diaries. The information in-
cluded the first and last date of each sick leave period, diagnosis, and extent 
(25, 50, 75 or 100%). 

Baseline for the sick leave analyses was set to the day of the first ap-
pointment with the treating physician in the study. Number of net days 
(number of days times sick leave extent) was computed for sick leave owing 
to LBP, other locomotor system complaints, other causes, and ‘unspecified 
diagnoses’ (sick leave compensated for by the employers) for the two 
months preceding inclusion, the 10-week treatment period and the subse-
quent 94-week follow-up period. 

The rate of return to work was analysed for patients who were on sick 
leave at baseline. The analysis was based on crude days since change of 
sick-listing extent could not be taken into account. The date of return to 
work was defined as the first day after conclusion of the initial sick leave 
period. The initial sick leave period was regarded as concluded if followed 
by at least one week with no sick leave attributable to LBP. If a new episode 
of sick leave occurred, the previous return-to-work date was accepted as 
long as the duration of the new episode was shorter than the intervening sick 
leave-free period, otherwise the day after the end of the new episode was 
used. The assessments were made independently by two of the authors, one 
blinded to group status, with excellent agreement (Spearman correlation 
coefficient 0.99). 

The Gotland Low Back Pain Study was approved by the Research Ethics 
Committee at Uppsala University. 
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Statistical considerations 
Data were analysed using the SAS and JMP software packages [158, 159]. 
Summary statistics, such as proportions, means and measures of dispersion 
were computed with standard parametric methods. Simple (crude) group 
differences regarding continuous data were tested with Student's t-test or 
analysis of variance, and nominal or ordinal data with the chi-square test. 
Only two-tailed tests were used. The alpha level was 0.05 except in the, pre-
liminary, bivariate analyses in paper I where the alpha level was 0.10. 

Paper I 
Data on age and sex were complete. Other data completeness varied since all 
variables were not measured in all subpopulations. However, the proportion 
of missing data among participants for variables measured in the respective 
cohorts was less than 2%. Missing data were not replaced. 

Analyses of variables affecting outcome were performed with logistic re-
gression providing odds ratios (OR), confidence intervals (CI), and Wald’s 
chi-square, the best measure of the impact of independent variables on the 
outcome variable to date. First, preliminary, bivariate analyses were per-
formed to find candidate variables for the final regression model with back 
pain as the dependent variable and the possible determinants listed in Table 
5 as independent variables, one at a time. 

Variables surviving this step were then entered as independent variables 
in the final multiple logistic regression model. However, at this stage, the 
SAS ‘reg’ procedure indicated collinearity problems regarding the variables 
measuring stress and occupational status, and they were therefore excluded 
from the model. The effects of variables not available in all subpopulations 
were estimated from those subpopulations where they were measured. Geo-
graphical location was treated as a nominal variable with ‘Uppsala‘ as the 
reference. 

Possible non-linearity of age on prevalence in the final model was tested 
by inclusion of age raised to the power of 2 and 3 terms. The former was 
significant, indicating a second-degree age on prevalence polynomial func-
tion. There was no evidence of non-linearity regarding calendar time on 
prevalence. A number of interaction terms were tested but none survived. 

Since the analysis was based on a mixed true longitudinal and repeated 
cross-sectional design, the results of the final model were checked among 
subjects participating only once and subjects participating on several meas-
urement occasions. The regression coefficients (estimates) for age and cal-
endar year were almost identical in the two groups of subjects, indicating 
that the analysis model is equivalent to a truly longitudinal design. Further-
more, sensitivity analyses showed no seasonal variation in back pain report-
ing, the same effect of the two smoking variables, and no bias from using the 
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special back pain measure in the BEDA I cohort. The statistical power was 
regarded as sufficient. 

Paper II 
The outcome variables were self-rated health, cumulative sickness absence, 
being granted a disability pension, number of hospital admissions and cumu-
lative number of days in hospital, regardless of diagnosis, and non-survival. 
The effect on self-rated health, measured on the same measurement occasion 
as back pain, was estimated with multiple linear regression as well as with 
ordinal logistic regression with self-rated health as the dependent and back 
pain as the independent variable. Moreover, the analyses were adjusted for 
the influence of age at baseline, sex, marital status, education, place of birth, 
smoking habits, leisure time physical activity, and previous hospital admis-
sion for musculoskeletal disorders by the entrance of these variables as co-
variates in the analyses. In addition, the variables stress, weight and being in 
gainful employment were considered, but this group of variables showed 
considerable collinearity, as diagnosed by the SAS ‘reg’ procedure, and were 
therefore excluded. 

Cumulative sickness absence was calculated from the baseline date until 
end of follow up, adjusted for non-exposure owing to disability pension, old 
age pension, and death. The analyses were performed with multiple linear 
regression technique, using cumulative number of sick leave days during 
follow up as the dependent variable and back pain, the covariates and fol-
low-up time as the independent variables. Number of hospital admissions 
and days in hospital from baseline until end of follow up were analysed ac-
cordingly. 

Having been granted a disability pension was analysed using Cox’s pro-
portional hazards regression, producing hazards ratios (HR) and their 95% 
confidence intervals (95%CI), with pension grant and follow-up time as 
dependent variables and back pain and the covariates as independent vari-
ables. Follow-up time was computed as the number of days from baseline to 
the date of the disability pension decision or to end of follow up. Censuring 
events were old age pension, death, or end of follow up. All cause mortality 
during follow up was analysed accordingly with end of follow up as the only 
censoring event. Figures 4 and 5 were produced with proportional hazards 
regression technique. 

Paper III 
Partial non-response (missing data in questionnaires) was less than 1%. Two 
reference and four manual therapy patients had no diagnoses in their medical 
records. Adjustment for possible confounding caused by differences between 
the groups in mean number of reported diagnoses did not affect the results. 
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For this reason only non-adjusted data are presented. Variation between and 
within physician groups was measured with chi-square estimates. Effects of 
time on presence of pain radiation were measured with odds ratios, com-
puted with logistic regression. 

Paper IV 
The intention-to-treat concept was followed. No patients were lost during the 
follow-up of sickness absence data, but four patient records could not be 
retrieved and two patients did not participate for the full treatment period, 
Figure 2. 

In order to adjust for possible confounding factors, multivariate linear or 
logistic regression analyses were performed. Sick leave data were used as 
the dependent variable and age, sex, pain radiation distal to the knee, and 
treatment group as the independent variables. The distribution of net days of 
sick leave was skewed toward high values. Therefore, data were log-trans-
formed before the linear regression analysis. The mean of log-transformed 
data corresponds to the median of non-transformed data. Cox’s proportional 
hazards regression, was used in the analysis of return to work. 

The sample size was chosen on the basis of our experience of the other 
outcome measures used and the aim was to recruit 180 patients. A post hoc 
power calculation for Paper IV indicates that approximately 180 patients 
would be needed to achieve statistical power of >80%, in order to find sig-
nificant differences for the two-group comparison. However, inclusion was 
stopped at 160 patients because there were too few new patients in the area. 
The power reduction was marginal, 78% instead of 83% for point prevalence 
at 10 weeks among those on sick leave at baseline, and 82% rather than 86% 
for return to work. 

Three patients lost their jobs during the initial 10-week period. Sensitivity 
analyses showed that the impact on the results was small and did not affect 
the conclusions, nor did sick leave certified before inclusion. 
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Results 

Prevalence of back pain (Paper I) 
Mean age was 57 years, 11% were born outside Sweden, 75% were married, 
37% had compulsory education only, mean household size was 3 people and 
62% (83% of the non-old-age pensioners) were in gainful employment, and 
perceived stress was modest, Table 4. The majority was moderately physi-
cally active during their leisure time or had moderate physical workload.  

 

Table 4. Characteristics of the study population in Paper I 

  Women  Men 
 

 

Number of 
observations  n Mean 

or %  n Mean 
or % 

Number of observations  12,891  5,238   7,653  
Age  12,891       
 Mean     55.1   59.1 
 Inter quartile range     44-66   50-68 
Born outside Sweden  12,484  691 13.2  739 10.2 
Married or cohabiting  12,819  3,668 70.2  5,926 78.0 
Compulsory education only  12,609  2,054 39.4  2,599 35.3 
Household size  8,148   2.5   2.6 
Leisure time physical activity  12,287       
 Sedentary    984 19.0  1,181 16.6 
 Moderately active    3,586 69.2  4,511 63.5 
 Active or vigorously active    609 11.8  1,416 19.9 
Occupational status  12,830       
 Gainful work    3,415 65.4  4,509 59.3 
 Unemployed    138 2.6  286 3.8 
 Sick leave or disability pension    602 11.5  624 8.2 
 Old age pension    1,064 20.4  2,191 28.8 
Physical workload  3,027       
 Light    500 27.1  294 24.9 
 Moderate    902 48.9  510 43.1 
 Heavy or very heavy    442 24.0  379 32.0 
Height, cm  7,977   163.9   176.4 
Weight, kg  7,982   68.4   80.6 
Smokers, %  12,825  1,468 28.1  2,140 28.2 
Alcohol consumption, g/week  3,096   48.1   86.0 
Stress  10,925   3.2   2.9 
Back pain, %  12,773  2,136 41.2  2,671 35.2 
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Table 5. Effects of potential determinants for back pain prevalence in bivariate 
analyses. Boldface numbers denote statistically significant results (Paper I) 

  Low back pain 

  Women  Men 

  OR 90%CI  OR 90%CI 

Calendar time by 10 years1)  1.24 1.17-1.32  1.08 1.03-1.13 
Age by 10 years  0.98 0.94-1.01  0.89 0.86-0.92 
Born outside Sweden  1.62 1.42-1.86  1.72 1.50-1.97 
Marital status  0.92 0.83-1.02  0.84 0.76-0.92 
Education  1.01 0.98-1.04  0.94 0.91-0.96 
Household size  0.99 0.95-1.03  1.00 0.96-1.05 
Leisure time physical activity  0.72 0.66-0.78  0.84 0.79-0.90 
Occupational status       
 Unemployed vs gainful employment  1.44 1.02-2.02  1.00 0.78-1.28 

 
On sick leave or disability pension vs 
gainful employment  2.97 2.48-3.56  1.82 1.53-2.15 

 Old age pension vs gainful employment  1.07 0.93-1.23  0.69 0.61-0.77 
Physical workload  1.09 0.98-1.21  1.38 1.24-1.55 
Height by 10 cm  0.98 0.89-1.08  0.97 0.90-1.04 
Weight by 10 kg  1.16 1.10-1.22  1.05 1.01-1.10 
Smoking  1.29 1.16-1.43  1.25 1.15-1.36 
Alcohol use by 70 g/week  1.03 0.95-1.12  1.02 0.97-1.07 
Stress  1.27 1.23-1.31  1.22 1.18-1.26 
Location: Eskilstuna vs Uppsala1)  - -  1.04 0.87-1.24 
Location: Gothenburg vs Uppsala1)  0.91 0.83-1.00  0.76 0.69-0.84 
1) Adjusted for age  

Mean height was 172 centimetres, and mean weight 76 kilograms. Approxi-
mately one fourth were smokers. Mean alcohol consumption was 69 grams 
of pure alcohol per week. More than one third reported back pain, slightly 
more women than men. 

In bivariate analyses back pain prevalence increased with calendar time 
and decreased on average with age, Table 5. Among individuals of working 
age, sickness absence (sick leave or disability pension) was associated with 
high reporting of back pain, as was unemployment among women but not 
among men. Conversely, the old age pension OR for back pain was low for 
men but not for women. 

Effects of other covariates were similar regardless of sex. Born outside 
Sweden, heavy physical workload, high weight, smoking and stress were all 
associated with increased back pain prevalence, whereas being married, hav-
ing a high educational level, and high physical activity level during leisure 
time were associated with low symptom prevalence. Household size, alcohol 
consumption and height had no significant effects.  
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Table 6. Effects of potential determinants for back pain prevalence in multivariate 
analysis. Boldface numbers denote statistically significant results (Paper I) 

  Low back pain 

  Men and women 

  OR 95%CI  Wald chi-square 

Born outside Sweden  1.56 1.39-1.75  57.6  
Leisure time physical activity  0.80 0.75-0.86  45.2  
Calendar time by 10 years  1.16 1.11-1.22  39.4  
Location: Gothenburg vs Uppsala  0.77 0.71-0.84  32.4  
Education  0.93 0.90-0.95  29.8  
Smoking  1.23 1.13-1.34  23.9  
Age by 10 years, squared  0.96 0.94-0.98  17.3  
Age by 10 years  1.44 1.18-1.77  12.2  
Male sex  0.85 0.79-0.92  17.0  
Physical workload  1.16 1.05-1.29  8.1  
Marital status  0.89 0.82-0.97  7.0  
Weight by 10 kg  1.04 1.00-1.09  4.2  
Location: Eskilstuna vs Uppsala  1.11 0.90-1.37  0.9  
 

 
In the final multiple logistic regression analysis the significant candidate 

variables from the preliminary bivariate analyses, with the exception of oc-
cupational status, and stress, but with the addition of age raised to the power 
of 2, were included as independent variables. Men and women were ana-
lysed together, but with sex entered as a covariate, since the influence of 
possible back pain determinants was similar in both sexes. 

The results, with determinants ranked in order of importance as indicated 
by Wald’s chi-square levels, are listed in Table 6. Most determinants re-
tained their odds ratios from the bivariate analyses, indicating their inde-
pendence. Calendar time, born outside Sweden, smoking, high physical 
workload and high weight increased prevalence, while it decreased with high 
physical activity during leisure time, high education, and being married. Age 
had a dual effect on back pain, with an initial increase followed by a signifi-
cant decrease. There were still differences between study locations, with 
Gothenburg having lower prevalence than the other two areas. Altogether, 
these variables explained 60% of the variation of back pain prevalence. 

The analysis model is visualised in Figure 3, showing the effects of age 
and calendar time on back pain prevalence adjusted for the influence of 
place of birth, physical activity during leisure time, education, smoking, sex, 
marital status and geographical location. Physical workload and weight were 
not used, since they had low impact on outcome and were available for a 
smaller study population only. Back pain prevalence increased until age 45 
and decreased from then on. The prevalence change with calendar time was  
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Figure 3. Prevalence of self-reported back pain any time during the past three 
months before examination in women and men according to age and calendar year 
of assessment. The model is restricted to the calendar time and age segments for 
which data were available (Paper I) 

linear, ranging on average from 33.0% (95%CI 29.6-36.4) in 1973 to 44.4% 
(41.9-47.0) in 2003. Men and women had similar prevalence patterns, but 
women had higher prevalence both across age and across time (not shown). 

Consequences of back pain (Paper II) 
The characteristics of the study population are presented in Table 7. Mean 
follow-up time was 3,012 days in the back pain group and 3,140 days in the 
no back pain group, generating 28,648 and 47,262 person-years of follow up, 
respectively. Mean age was 50 years, slightly more than half were women, 
and more than one out of ten were first generation immigrants, significantly 
more in the back pain than in the no back pain group. Three quarters were 
married or cohabiting. The no back pain group had significantly more educa-
tion and leisure time physical activity, and fewer smokers than the back pain 
group. The back pain group had a higher proportion of subjects with a his-
tory of hospital admissions for musculoskeletal disorders than the no back 
pain group. 
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Table 7. Characteristics of the study population in Paper II 1) 

  Back pain  No back pain   

  Mean or %  Mean or %  p-value 

Number of observations  2,736  4,239   
Mean follow-up time, days  3,012  3,140   
Person-years of observation  28,648  47,262   
Age, years  49.8  49.3  0.16 
Female sex, %  52.3  51.5  0.50 
Born outside Sweden, %  14.1  10.2  <0.0001 
Marital status, %      0.60 
 Never married  9.1  9.3   
 Married or cohabiting  75.5  76.5   
 Divorced  10.1  8.5   
 Widowed  5.3  5.8   
Education, %       <0.005 
 Compulsory education only 1)  46.4  44.1   
 Vocational training  21.6  19.4   
 High School  18.5  18.4   
 College or university  13.5  18.1   
Leisure time physical activity, %      <0.0001 
 Sedentary  21.8  16.9   
 Moderately active  64.4  65.8   
 Active or vigorously active  13.7  17.3   
Smokers, %  32.4  27.8  <0.0001 
Previously hospital admissions,%       
 Musculoskeletal disorders  2.9  2.3  <0.0001 
 Psychiatric disorders  11.7  4.8  0.14 
1) Old and new types of compulsory education combined 

The outcome measures in the two groups are presented in Table 8. Self-rated 
health, measured at baseline, was significantly lower in the back pain group 
than in the no back pain group (5.10 versus 5.74, p<0.0001) after adjustment 
for the influence of the covariates. There was no significant difference in the 
cumulative number of days of sickness absence during follow up (73 days 
versus 78, p=0.38). In the back pain group 22% of the subjects received a 
disability pension versus 13% in the no back pain group. This difference was 
highly significant. In a proportional hazards regression adjusted for the ef-
fects of the covariates the back pain group had a 24% higher risk of a dis-
ability pension than the no back pain group (HR 1.24, 95%CI 1.09-1.42, 
p<0.002). The cumulative probability of a disability pension in the two 
groups is shown in Figure 4. The differences between the groups increased 
across the follow-up time. 

The back pain group had a larger mean number of hospital admissions 
during follow up than the no back pain group (0.71 versus 0.51, p<0.0005) 
after adjustments for the influence of the covariates. However, there was no 
difference in mean number of days in hospital (5.06 versus 4.74, p=0.72). 
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Figure 4. The cumulative probability of a disability pension among subjects with 
and with no back pain (Paper II) 
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Figure 5. The cumulative mortality rate (Paper II) 
 
During follow up 5.3% of the subjects in the back pain group died versus 
4.3% in the no back pain group. In a proportional hazards regression analy-
sis, adjusted for the influence of the covariates, the back pain group had an 
inconclusive 17% higher risk of dying during follow up than the no back 
pain group (HR 1.17, 95%CI 0.91-1.50, p=0.23). The cumulative mortality 
rate is shown in Figure 5. The differences between the groups increased 
across the follow-up time. 
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Table 9. Demographic data and medical history at baseline in the four treatment 
groups (Papers III and IV) 

  Orthopaedic 
surgeons  General  

practitioners  

  

Stay 
active 

only 
 
 
 
 

Stay 
active, 

stretch-
ing 

 
 
 

 

Stay 
active, 

stretch-
ing, 

manual 
therapy 
 

Stay 
active, 

stretch-
ing, 

manual 
therapy, 

injections 

 

Differences 
GPs’ – orthopaedic 

surgeons’  
patients 

  Mean 
or % 

Mean  
or %  Mean 

or % 
Mean   
or % 

Differ-
ence 95%CI 

Age, years  42 40  42 41  0.5 -2.2–3.2 
Females, %  37 33  48 53  15.4 0.0–30.9 
Body Mass Index  24.6 25.8  25.9 24.5  0 -1.2–1.2 
Smokers, %  46 42  43 47  1.3 -14.4–17.0 
Compulsory education only, % 29 31  31 28  -0.4 -14.0–14.8 
Heavy or very heavy occu-
pation, %  

54 44  48 51  0.1 -15.7–16.0 

Regular physical leisure 
time activity, %  

31 33  19 19  -13.3 -26.8–0.2 

Previous LBP1) history          
 Previous similar LBP, %  77 89  88 81  1.1 -10.5–12.8 
 Same location, %  96 81  84 97  2.7 -8.0–13.4 
 Same character, %  82 74  65 82  -4.3 -19.3–10.8 

 
Time since first acute 
period, years  

10 7  10 11  1.7 -0.7–4.2 

 Number of episodes  5 3  4 4  -0.3 -1.8–1.2 

 
Mild chronic pain last two 
years, %  

33 34  43 40  7.4 -9.3–24.2 

 
Mean VAS in chronic 
complaints, mm  

23 21  23 20  -0.8 -7.6–6.1 

 X-ray because of LBP, %  51 39  29 36  -12.5 -27.7–2.7 
 Hospital admission for LBP, % 6 3  7 9  3.6 -4.0–11.3 
 Lumbar surgery, %  0 3  5 2  2.0 -3.0–6.9 

 
Sick-leave due to LBP 
last two years, %  

83 58  76 79  7.1 -6.7–20.9 

 Sick leave due to LBP >1 month 14 17  12 15  -2.0 -13.1–9.1 
Current LBP episode          
 Mean duration of episode, days 25.5 35.1  24.6 25.1  -5-5 -13.6–2.6 
 On sick leave at baseline, % 77 56  69 72  4.6 -10.0–19.2 
 Pain last 24 hours, mm  55 49  53 57  2.5 -4.9–9.9 
 Pain last week, mm  51 58  60 48  -1.0 -7.9–5.8 
 Disability Rating Index  57 52  60 61  6.1 -0.1–12.4 
 Well-being score, mm  68 71  71 69  0.7 -3.0–4.3 
 Complaint score  9.6 9.3  9.2 8.5  -0.6 -2.0–0.8 
1) LBP = Low back pain 
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Figure 6. Disability rating at baseline in the four treatment groups (Paper III and 
Paper IV) 

The Gotland Low Back Pain Study (Papers III and IV)   
Patient characteristics and medical history are shown in Table 9. No signifi-
cant baseline differences between manual therapy and reference groups were 
found regarding demography, previous LBP infirmity, symptom duration, or 
sick leave during the two years before the start of the study. Baseline distri-
bution of disability rating and complaint score are illustrated in Figures 6 
and 7. The pain score, and quality of life scores were similar in both groups. 
However, on the one hand the manual therapy groups had a higher propor-
tion of women, more sick leave at inclusion and higher disability rating, 
while on the other hand the reference groups tended to have somewhat 
longer duration of the current LBP episode. 
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Figure 7. Distribution of Complaint Score at baseline in the four treatment groups 
(Paper III and Paper IV) 

Findings at the baseline physical examination are summarised in Table 10. 
Restricted mobility, and local and radiating pain caused by movement were 
frequent in all groups, with no significant differences. 

Seventy-four per cent (n=119) of all patients reported a history of sick 
leave owing to LBP during the last two years, of short duration in the major-
ity of cases. The vast majority of the sick leave days during the two months 
preceding baseline were attributable to LBP, Figure 8. During this period the 
mean number of net days of sick leave, irrespective of cause, was 8.2 (me-
dian 6.0, inter quartile range 0.0–11.0) in the manual therapy groups, and 9.3 
(median 5.5, inter quartile range 2.0–12.0) in the reference groups. Among 
those who were on sick leave at baseline, the corresponding numbers of net 
days were 11.5 (median 8.5, interquartile range 5.0–12.0) and 12.8 (median 
9.0, interquartile range 4.0–14.0), respectively. All differences were non-
significant. The groups were thus reasonably similar regarding baseline data. 
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Table 11. First diagnoses from medical records classified according to Quebec Task 
Force on Spinal Disorders. Class 1 also divided into subgroups (Paper III) 

   Orthopaedic 
surgeons  General  

practitioners   

   n %  n %  p-value 

Distribution over Quebec Task Force Classes  
(n = 154) 1)        n.s. 

1 Pain with no radiation  47 68.1  60 70.6   
2 Pain with proximal radiation  4 5.8  8 9.4   
3 Pain with distal radiation  8 11.6  4 4.7   
4 Pain with radiation to lower limb and  

neurological signs  5 7.3  9 10.6   
5 Presumed nerve root compression, after    

X-ray  0 0  0 0   
6 Confirmed spinal nerve root compression  2 2.9  2 2.4   
7 Spinal stenosis  0 0  0 0   
8 Post surgical status, 1-6 months after inter-

vention  0 0  0 0   
9 Post surgical status, >6 months after inter-

vention  1 1.4  2 2.4   
10 Chronic pain syndrome  0 0  0 0   
11 Other diagnoses  2 2.9  0 0   
          
Diagnoses within Quebec Task Force Class 1 
(n = 107) 1)        <0.0001 
 Low back pain, low back insufficiency  39 83.0  12 19.0   
 Dysfunction  0 0  47 74.6   
 Discogenic pain, hip pain, muscular pain, 

sacroiliitis 
 8 17.0  4 6.4   

Numbers are not necessarily mutually exclusive.     n.s. = not significant     
1) Number of patients 

Diagnostic differences between physician groups (Paper 
III) 
Diagnoses from patient records 
The average number of diagnoses during the 10-week follow-up period was 
1.3 in the reference groups and 2.4 in the manual therapy groups (p<0.0001). 
When the first occurring diagnosis from patient records was classified ac-
cording to the Quebec Task Force classification, class 1 (pain with no radia-
tion) diagnoses were the most common and there were no significant differ-
ences between the two physician groups, Table 11. The first diagnosis was 
typically assigned 2–3 days after inclusion, with a mean time after inclusion 
of 3.4 days, with no differences between physician groups. The diagnostic 
patterns were similar when all subsequent diagnoses for each patient were 
taken into consideration, Table 12. 
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Table 12. All diagnoses from medical records classified according to Quebec Task 
Force on Spinal Disorders. Class 1 also divided into subgroups (Paper III) 

   Orthopaedic 
surgeons  General  

practitioners   

   n %  n %  p-value 

Distribution over Quebec Task Force Classes  
(n = 154) 1)        n.s. 

1 Pain with no radiation  54 58.1  142 66.0   
2 Pain with proximal radiation  9 9.7  18 8.4   
3 Pain with distal radiation  17 18.3  18 8.4   
4 Pain with radiation to lower limb and  

neurological signs  6 6.4  22 10.2   
5 Presumed nerve root compression, after    

X-ray  0 0  0 0   
6 Confirmed spinal nerve root compression  3 3.2  6 2.8   
7 Spinal stenosis  0 0  0 0   
8 Post surgical status, 1-6 months after inter-

vention  0 0  0 0   
9 Post surgical status, >6 months after inter-

vention  1 1.1  8 3.7   
10 Chronic pain syndrome  0 0  0 0   
11 Other diagnoses  3 3.2  1 0.5   
          
Diagnoses within Quebec Task Force Class 1 
(n = 115) 1)        <0.0001 
 Low back pain, low back insufficiency  42 77.8  29 19.2   
 Dysfunction  0 0  111 73.5   
 Discogenic pain, hip pain, muscular pain, 

sacroiliitis 
 12 22.2  11 7.3   

Numbers are not necessarily mutually exclusive.     n.s. = not significant     
1) Number of patients 
 

However, within the class 1 diagnostic group there were major differences in 
the physicians’ choice of diagnostic labels (p<0.0001). The GPs mainly used 
‘lumbar dysfunction’ and ‘pelvic dysfunction’ while the orthopaedic sur-
geons predominantly used a non-specific LBP label. The results for all diag-
noses from patient records were similar to those for the first diagnoses, Ta-
bles 11 and 12. For first diagnoses in the class 1 diagnostic group the be-
tween-physician group variation was large (chi-square 79.2, 2 degrees of 
freedom) as compared with that of the within-physician group (5.8 and 3.4, 2 
degrees of freedom), indicating consistency within groups but not between 
the two groups. For all diagnoses the corresponding chi-square values were 
108.5, 3.1 and 12.2. 

There were also differences between the groups for diagnoses indicative 
of pain radiation down into the legs. However, numbers were small and the 
results inconclusive. In all patients with pain radiating only into the thigh, 
labels of ‘piriformis syndrome’ or ‘trochanteritis’ were used. There were fewer 
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Table 13. Diagnoses and reported work-up from physician questionnaire among 160 
patients (Paper III) 

   Orthopaedic 
surgeons  General  

practitioners   

   n %  n %  p-value 

Reported diagnoses during the 10-week study 
period         

 
Lumbago (Low back pain without specifi-
cation)  

52 73.2  82 92.1  <0.005 

 Low back insufficiency pain  11 15.5  8 9.0  n.s. 
 Pseudoradicular pain  2 2.8  27 30.3  <0.0001 
 True radicular pain  14 19.7  16 18.0  n.s. 
 Suspected lumbar disc herniation  16 22.5  17 19.1  n.s. 
 CT/MRI verified disc herniation  4 5.6  10 11.2  n.s. 
 Thoracic pain  3 4.2  13 14.6  <0.05 
 Miscellaneous diagnoses 1)  12 16.9  5 5.6  <0.005 

          
Diagnostic work-up         
 Lumbar X-ray  40 56.3  22 24.7  <0.0001 
 CT, MRI, myelography  16 22.5  12 13.5  n.s. 
Numbers are not necessarily mutually exclusive.     n.s. = not significant       
1) Contains: discogenic pain, facet-joint pain, hyper-reactive lower back, muscular pain, morning stiff-
ness, piriformis muscle tendinitis, postoperative herniated disc pain, relapsing coccygeal pain after frac-
ture,  sacroiliitis, spinal stenosis, spondylosthesis 

‘dysfunction’ labels in patients with radiation below the knee. Non-specific 
labels with or without indication of a specific nerve root were more com-
mon. 

The longer the symptom duration the more likely was a diagnosis of radi-
ating pain. For first occurring diagnosis the probability of a diagnosis indi-
cating radiating pain increased by 7% for each additional ten days of symp-
toms (OR 1.07, 95%CI 0.94-1.22). The corresponding OR based on both 
first and all subsequent diagnoses during the 10-week period was 1.14 
(95%CI 1.06-1.22). This means a longer course of LBP with pain radiation 
than for LBP without pain radiation. 

Reported diagnoses from physician questionnaires at end of 
treatment period 
The average number of diagnoses for the 10-week follow-up period was 1.6 
in the reference groups and 1.9 in the manual therapy groups (p=0.05). In 
half of the reported diagnostic categories there were significant differences, 
Table 13. One third of the manual therapy patients received a diagnosis of 
‘pseudoradicular pain’, while this label was given to only two reference pa-
tients. Since the number of verified herniated discs reported by questionnaire 
also included herniated discs known before the study start, it was larger than 
the number from the patient records. 
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Figure 8. Proportion of sick leave net days by diagnostic group before study start, 
during and after the treatment period. Each period is based on the patients who were 
on sick leave during that period (Papers III and IV) 

Diagnostic work-up 
Orthopaedic surgeons ordered twice as many X-ray examinations than GPs, 
p<0.0001, Table 13. Use of advanced imaging was not significantly differ-
ent. A herniated disc was verified in 46% of the neuroradiological examina-
tions among GP patients, as compared with 33% among the orthopaedic 
surgeon patients, a non-significant difference. Among the GP patients eight 
(9.1 %) were referred to an orthopaedic surgeon for surgical evaluation. 

Sickness absence after baseline (Paper IV) 
10-week treatment period 
During the 10-week treatment period, 93% of all sick leave was attributable 
to LBP, Figure 8. Altogether, 104 patients were on sick leave at some time 
during the period, 17 patients were on sick leave during the entire 10-week 
period, and 25 patients were on sick leave at the end of the period. The man-
ual therapy groups had inconclusively less sick leave than the reference 
groups, measured as both mean and median values, and irrespective of 
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Figure 9. Cumulative rate of return to work after baseline examination analysed with 
Cox’s proportional hazards regression in the reference and manual therapy groups 
(Paper IV) 

whether the complete study population or only those on sick leave at base-
line were included. Sick leave data for the period are given in Table 14.  

The differences between the treatment groups in terms of sick leave 
prevalence rate at the end of the period were larger than during the period. 
Again, the manual therapy groups had inconclusively lower rates than the 
reference groups. For those on sick leave at baseline this difference was sta-
tistically significant (P<0.05), Table 14. 

The manual therapy groups had a significantly faster rate of return to 
work than the reference groups and the group differences became evident as 
early as after one week, Figure 9. At the end of the treatment period 71.1% 
(n=28) of the reference groups and 86.6% (n=51) of the manual therapy 
groups had returned to work (HR 1.62, 95% CI 1.006–2.60, P<0.05). 

94-week follow-up period 
When the 10-week treatment period was finished, the study population was 
followed for another 94 weeks, until two years from baseline. During those 
94 weeks, the average number of net days of sick leave for all causes was 
57.6 (median 12, inter quartile range 0.5–45.8). Forty-eight percent of these 
days were attributable to LBP. In 16% the cause was unknown since they 
were self-certified, Figure 8. At the end of the two-year follow-up period, 
five patients were still on sick leave due to LBP, yielding a prevalence of 
3.1%, Table 14. There were no significant differences between the treatment 
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groups, based on the complete study population or only on those who were 
on sick leave at baseline. Long-term absenteeism from work was infrequent 
at the end of the two-year follow up. 

The skewness of the data was severe before log transformation. 8 patients 
contributed 64% of all of sick leave net days while 122 persons had no sick 
leave at all during the 94-week period. During the same period 4 patients 
contributed approximately 80% of sick leave in the manual therapy groups. 
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Discussion 

Summary of results 
In the two papers based on population studies, analyses were made with 
adjustment for a large number of potential confounders and other outcome 
affecting variables. A strong secular trend toward increased reporting of 
back pain over the thirty-year period was found. The age-specific back pain 
prevalence was dome-shaped and peaked in middle age. The age on preva-
lence function was similar in men and women but women had somewhat 
higher prevalence than men. 

Subjects reporting back pain had poorer self-rated health in cross-
sectional analysis than those reporting no back pain. In longitudinal, pro-
spective analyses subjects reporting back pain had more hospital admissions 
and a larger risk of disability pension than those not reporting back pain. The 
effects in terms of sick leave and survival were inconclusive. 

In the Gotland Low Back Pain Study, GPs and orthopaedic surgeons as-
signed the diagnoses used for local LBP differently, and the assignments 
were consistent within each professional group. For local pain GPs predomi-
nantly used the label ‘dysfunction’, while the surgeons primarily used non-
specific labels. In comparison, in relation to number of cases with radiologi-
cally verified herniated discs, the orthopaedic surgeons were more likely to 
use the label ‘(suspected) herniated disc’ and less likely to use the label 
‘pseudoradicular pain’. They also used more diagnostic imaging than the 
GPs. 

The manual therapy treatment reduced sick leave for LBP during the 
treatment period better than the reference treatment. This was found both in 
relation to prevalence of individuals on sick leave at the end of the treatment 
period and as rate of return to work. In addition, there was an inconclusive 
trend towards fewer net days of sick leave in the patients receiving the man-
ual therapy treatments than in those receiving reference treatments. 

Methodological issues 
The strengths of papers I and II include a large study population, based on 
data from nine ongoing population studies covering almost 7,000-13,000 
observations scattered over a 23 to 30 year period. One of the cohorts had a 
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different back pain variable than the others. However, the distribution of this 
variable was similar to the back pain variable used in the other cohorts. Of 
the determinant variables used, most were measured with the same instru-
ments in all cohorts. Additional data used in paper II were official register 
data regarding time and cause of disability pension, hospital admissions, and 
death. There was little or no data loss. 

The analyses were adjusted for a large number of outcome affecting vari-
ables other than back pain, diminishing the risk of erroneous conclusions. 
The results were similar for subjects who had participated only once and 
those who had participated on several occasions, indicating that the results 
were stable in terms of secular trends. The weaknesses include a deficiency 
of detailed back pain data, for instance severity and duration of the present 
and previous pain episodes. With such measures, it might have been possible 
to report the sex, age, and calendar time relationships in greater detail. 

The attrition rate was moderate, less than 30%. Its potential effect on the 
secular trend slope was estimated by assuming that non-participants in the 
early and the late parts of the study period reported either considerably more 
or considerably less back pain than participants. However, even the most 
unfavourable alternative from the hypothesis point of view (non-participants 
in the early study period reporting five standard error units more back pain 
than participants, and five standard error less at the end of the study period) 
was associated with a highly significant increase in back pain reporting over 
calendar time. 

Papers III and IV were performed within the framework of a randomised 
controlled trial. The study sample was drawn from a geographically defined 
area. Data completeness was excellent, probably owing to the fact that the 
study area was an island and as such, in its entirety, covered by one local 
Social Insurance Agency office and one administrative area for health care. 
This factor limited parallel treatment and made tracing of data easier. The 
limited size of the catchment area, on the other hand, caused the flow of 
eligible patients to dwindle towards the end of the inclusion period and re-
sulted in a reduction of the study size. A larger geographical recruitment area 
would have increased the statistical power but at the same time probably, as 
in previous studies, given rise to problems with data loss and treatment con-
tamination. 

The design of Paper III may cause some limitations, such as a small num-
ber of physicians and the fact that physicians participating in a clinical trial 
may be assumed to have a more than average interest in the subject studied, 
limiting the generalisability of the results. However, the alternative design, 
having a larger group of physicians examine the same patients, also has limi-
tations. Such a design can only provide cross-sectional data, i.e., the patients 
are usually seen only once, which means that diagnoses under these condi-
tions are preliminary and not based on observations over time or clinical 
work-up. Repeated examinations of the same patients by several physicians 
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can also affect the results. The design chosen for this study therefore most 
probably generates more reliable and clinically valid results than alternative 
designs. 

Use of the questionnaire in Paper III with listed diagnosis alternatives 
may to some extent have affected the labels chosen. However, the similarity 
in results from questionnaire data and medical records (where the wording 
was spontaneous) indicates that the potential bias due to questionnaire use is 
small. The similarities between the groups in baseline data including demo-
graphy, previous and current LBP and the similar distribution across Quebec 
Task Force diagnostic classes suggest that the groups of patients were simi-
lar in all diagnostically relevant respects. The differences in diagnostic label-
ling between the two groups of physicians are therefore most probably not 
due to differences between their patient groups. 

Since all sick leave in Sweden is handled by the Social Insurance Agency, 
all sick leave was processed uniformly and data could be obtained from one 
official source. To assure completeness, the official data used in Paper IV 
were supplemented with information from the patients and from the physi-
cians. The sick leave data for the additional 94 weeks of follow up were 
based on official data only and may therefore be incomplete, owing to in-
complete reporting of sick leave remunerated by the employer. However, 
both groups were probably equally affected. Since almost all sicklisting dur-
ing the treatment period was attributable to LBP, the possibility of an artifi-
cial decrease in sick leave for LBP attributable to an undue ‘shift’ from LBP 
to other diagnoses was small. There were moderate baseline differences in 
age, sex and pain radiation distribution between the groups, adjusted for in 
the analyses. The results are consistent with previously reported reductions 
of pain and disability [153]. Contamination from parallel competing treat-
ment was sparse and similar in both groups [153]. 

All things considered, there is no reason to believe that the results in the 
various papers are affected by selection, group differences, or other bias to 
such an extent that the conclusions would be affected. 

Prevalence of back pain (Paper I) 
Since back pain has been measured in many ways, comparability between 
studies is limited. In this study a single question was used to measure preva-
lence. In Swedish ‘back pain’ with no further specification is the term in 
general use to refer to ‘low back pain’. In our context this is in line with 
expert views in the recent proposal for back pain definitions to be used in 
prevalence studies [160]. In any case, methodological issues cannot explain 
the observed secular trends, since the same questionnaire was used through-
out the study period. The prevalence rates for back pain in the present study 
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were similar to one-month to one-year LBP prevalence reported in other 
studies from the same period [25-27]. 

In order to arrive at correct conclusions, adjustments are needed to control 
for variations in demographic factors and other outcome affecting variables 
that might change with age and over calendar time and vary between geo-
graphic regions, in order to make the study population mix comparable over 
time. Most of the measures used in this study are standard demographic, 
anthropometric, work-related, and lifestyle-related. The effects of the inde-
pendent variables on back pain were consistent with previous research find-
ings, and have been shown to be consistent over a 20-year period [39]. Our 
stress and occupational status variables were excluded from the multivariate 
analyses owing to collinearity problems. Collinearity means that two or more 
variables in a regression model are highly correlated, resulting in instablility 
of the model [161]. As a consequence, results from similar analyses can vary 
widely. The only solution is removal of culprit variables. Data on psycho-
logical factors such as depression and fear avoidance might have explained 
additional variance but were not available. 

Back pain prevalence peaked at age 45 and then decreased with age, con-
firming previous findings [30]. From our preconceptions that back pain may 
be provoked by work we had expected but did not find a temporary decrease 
of back pain for a few years after retirement. 

In two studies, secular trends towards increased back pain were found in 
Britain [36, 37], and a similar trend was found in adolescents in Finland 
[162]. Other studies found no significant changes [38-40] or decreased 
prevalence over time [163]. At best, these studies controlled for age, sex and 
educational level. The present study is the first to estimate the probability of 
a secular trend after adjustment for a comprehensive set of covariates. 

Differences between the previous, conflicting results, and our findings are 
probably explained by differences in research methodology. Differences in 
study period do not explain the differences in secular trends found. Cultural 
factors may explain differences between countries [164]. Hüppe et al. specu-
lated that maybe Germany had already reached the peak of the ‘epidemic’ 
and was already on the decline [40]. Divergent results between countries at 
the same point in time could be explained by different phases of time trends 
in the compared countries. We are not aware of evidence for such differ-
ences. Palmer et al. discussed cultural changes during their study period as a 
likely reason for their finding, mediated through greater awareness and will-
ingness to report minor back symptoms [36]. One measure of cultural factors 
is the proportion of first generation immigrants, which, in the present study, 
increased from 4% in 1973 to 23% in 2003. However, the secular trend re-
mained after adjustment for place of birth. Hence, we are not aware of any 
specific factors that would explain the pattern of stable or decreasing levels 
of reported back pain in some studies and at the same time positive secular 
trends in others. 
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The findings are important as an estimate of casually reported back pain, 
not affected by health care availability, social insurance regulations or busi-
ness cycles. Regardless of whether or not there is an increased burden of 
disease, our findings indicate an increase in perceived illness involving the 
musculoskeletal system. This circumstance may increase the perceived need 
for healthcare consultations, with a concomitant need for new strategies and 
infrastructure for delivering advice on how to handle pain. 

Further research should be focused on first replicating the secular trends 
and, if possible, extending them to more recent time periods. 

Medical and social consequences of back pain (Paper II) 
In this study we used a casual measure of back pain. This means that sub-
jects who responded positively were a mix ranging from those with a very 
mild form to those with a severe condition. We had no access to any severity 
measure. For this reason previous admission to hospital for musculoskeletal 
disorders was used as a proxy for back pain severity. The proxy variable was 
significantly related to all outcomes except death, and therefore probably 
served well as a proxy. 

It is well known that musculoskeletal complaints, and back pain in par-
ticular, affects current quality of life [57]. Our finding of decreased self-
reported health among those with back pain follows this pattern. 

We had no access to data on outpatient healthcare utilisation in our study 
population. We had data on admission to hospital for LBP and found a 
strong relationship between back pain and future admissions to hospital, 
confirming results from a previous study of Finnish metalworkers [66]. Ad-
mission is affected by the patient’s perception of pain and decreased back 
function, probably as more severe than for those who seek and only receive 
outpatient care. The fact that the average back pain severity probably was 
modest in our study was compensated for by the high statistical power. 

We found a strong effect of back pain on future disability pension grant-
ing, also confirming a prospective cohort study of paper industry workers 
[70]. Contrary to studies indicating increased future sickness absence in 
those reporting back pain, we found no such differences [68, 69]. Again, this 
is possibly attributable to the presumed fairly moderate average pain sever-
ity, or to our complete information on sick leave in comparison with other 
studies, with a low risk of accepting non-existing relationships. Another 
possible reason why we did not find differences in sick leave is selection 
bias introduced through the individuals granted disability pensions. With the 
analyses we have used, these individuals were not included in analysis of 
sick leave from the day they were granted a pension and onwards. 

Four studies have previously investigated the effects of back pain on sur-
vival. With the exception of Penttinen’s finding of increased risk of death 
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from ischaemic heart disease among men aged 30-49 with back pain [72], no 
differences in mortality have been demonstrated [70, 72-74]. However, it is 
interesting that in our study there was a tendency towards higher mortality 
among subjects with back pain than among others, although the effects were 
too small to be conclusive. Given the statistical power of the study, this im-
plies that possibly higher mortality among back pain reporters is limited. 

Differences in diagnostic labelling (Paper III) 
Swedish GPs are trained by orthopaedic surgeons during their undergraduate 
training, including in management of LBP. The diagnostic assessment in the 
two groups is therefore influenced by their having the same training but ap-
plying it to different patient populations. Orthopaedic surgeons normally 
have no training in manual therapy, which is more common among GPs. 
Although variations in diagnostic labelling have been assumed, I have not 
found any reports of studies with a controlled design on this subject. 

The validity of many diagnostic labels versus the true underlying cause of 
the condition has also been questioned [6, 104, 165, 166]. The debate con-
tinues and cannot be easily resolved since there is no accepted gold standard 
for low back symptoms and diseases [167, 168]. According to some authors 
dysfunctions are the most common causes of LBP [137] and use of such 
labels is widespread among manual therapists [157]. Within the medical 
community, the existence of dysfunctions is controversial since the assump-
tions about underlying pain mechanisms are regarded as insufficiently evi-
dence-based [6, 167, 169]. Bogduk called them ‘metaphors, with no estab-
lished biological correlates’ and stated that labels specifying an anatomical 
cause of pain cannot be established without invasive procedures or radio-
logical analyses [166]. Given this debate it may be concluded that for the 
time being there are no absolutely right or wrong diagnostic labelling alter-
natives among those used in this study. One practical way of handling this 
dilemma is ‘diagnostic triage’, where patients are classified into the three 
groups, suspected serious underlying disease, signs of nerve root pain, and 
all others with ‘non-specific’ pain [6]. Another way of dealing with this 
problem has been proposed by Blomberg who presented, based on therapy 
tested in the Gotland Low Back Pain Study, a comprehensive pragmatic 
system for pain treatment. The model incorporates ‘anti-dysfunctional’ 
therapies, according to a defined annotated flowchart. The ‘dysfunction the-
ory’ contributes a system of thought on how to handle non-specific LBP, i.e. 
pain which occurs in tissue that from a biomedical point of view is often 
regarded as healthy [135]. 

The more frequent suspicion of herniated discs by the orthopaedic sur-
geons might be attributable to their focus on true radicular pain since their 
primary task is normally to select patients for surgery. One possible reason 
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for the difference in use of diagnostic imaging may be that their training in 
manual therapy gave the GPs a basis, with a larger diagnostic and therapeu-
tic toolbox within the study, to continue the treatment further without resort-
ing to diagnostic imaging. This is also consistent with the favourable natural 
history of LBP, the demonstrated effectiveness of the experimental treatment 
to decrease pain and disability and with the fact that the GPs saw their pa-
tients more often and could assign them a larger number of diagnoses [153]. 

The choice of diagnostic labels may have effects on the further course of 
the condition. When stay active management is the goal, caution must be 
exercised in relation to labels both of dysfunctions and of specific pathology, 
so that these are not used as excuses for inactivation, resulting in fear avoid-
ance and inappropriate illness behaviour [6, 107, 170, 171]. Specific diagno-
ses such as ‘herniated discs’ on worker compensation certificates have been 
shown to indicate poorer return-to-work prognosis than non-specific labels 
[3]. The more valid but less descriptive non-specific terms used by the or-
thopaedic surgeons may lead to lower expectations on the part of patients 
concerning the effectiveness of treatment, since the patients have received 
the message that the physician does not know what is wrong [166]. To the 
extent that the different use of diagnostic labels is an integral part of differ-
ent treatment strategies, the choice could be important since it may be linked 
to positive results from manual treatment both in terms of choice of treat-
ment and of direct effects of the labelling itself. 

It may be valuable to consider the influence of physicians’ diagnostic la-
bels on choice of treatments in future trials on LBP. Also, even if it is not 
explicitly stated, physiotherapists’ choices of treatment are determined by 
their own evaluations of and their diagnoses of the patients’ condition. Tak-
ing this into consideration could be useful for future studies. Similarly, a 
possible causal connection between diagnostic labelling and prognosis 
should be studied through randomised controlled trials with sufficiently wide 
inclusion criteria [172]. 

Effects of manual therapy on low back pain (Paper IV) 
Significant differences between the groups were found only among the 
population of patients on sick leave at baseline. This population was the 
intended in the protocol for the Gotland Low Back Pain Study. The fact that 
no significant differences were found in the full study population, including 
patients who were not on sick leave at study start, underlines the importance 
of study design and choice of catchment area. 

A pragmatic design is sometimes regarded as a weakness, making it more 
difficult to draw conclusions regarding the effectiveness of individual treat-
ment components. To maximize the possible knowledge gained from this 
study, a four-group randomization was used to allow for the additional 
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evaluation of contributions from muscle stretching and injections. This de-
sign had the negative effect that what is tested in the two-group comparison 
became more difficult to describe and define. Another possible consequence 
is that we may have underestimated differences between the experimental 
package of care and the basic reference treatment. 

Little attention has been paid to the implications of the various quantita-
tive measures of sick leave, and there is no obvious first choice for sick leave 
analysis, different analyses and data sources have clear strengths and weak-
nesses [75, 80-83, 86, 87]. Therefore, we used administrative register data as 
well as self-reported data and three methods for data analysis. 

Sick leave data may pose analytical problems owing to the severe skew-
ness towards high values, largest when no minimum period of sickness ab-
sence is required for participation. Possible simple solutions with skewed 
data are to restrict the analyses to the population on sick leave at baseline or 
to log transform the data before analysis. We used both approaches. Ad-
vanced modern statistical methods for analysis of skewed data including a 
large proportion of individuals with zero as values of a variable might now 
be available but were not known at time of our analyses [173-175]. 

A number of randomised controlled trials evaluating manual therapies for 
LBP used sickness absence as outcome. The studies are heterogeneous in 
terms of manual therapy applied, therapist professions, study populations, 
reference treatments and outcome measures. Most of the studies did not find 
differences in sick leave between treatment groups [89, 90, 92-97]. Two 
studies found differences in favour of the tested manual therapy [88, 91]. 

The aforementioned studies seem to be adequately powered to detect 
meaningful differences. The absence of differences in favour of manual 
therapies might simply reflect absence of effects as compared with the refer-
ence treatments. Lack of necessary efficacy is also probable from the fa-
vourable short-term natural history for sick-leave due to LBP and non-
specific treatment factors that influence sickness absence and attenuate 
treatment effects. Alternatively, there might be important issues in relation to 
study design, measurement and analysis of sick leave. The studies that did 
find differences have similarities in the manual methods used and in that at 
least part of the manual treatment was given by physicians. At least in the 
Swedish social security system, these factors may contribute to the signifi-
cant differences found. We also tested a fairly comprehensive treatment pro-
gramme whereas others tended to test narrower manual treatment pro-
grammes, and we had high precision in our outcome measurement. 

In a previous report from Gotland Low Back Pain Study it was shown that 
the manual therapy treatment reduced pain and improved functional ability 
[153]. While also important, these measures may be regarded as ‘softer’ 
outcomes than sick leave measures including return to work, since the latter 
are more objective and may also be regarded as more comprehensive meas-
ures of recovery. In Paper IV a number of measures of sick leave, including 
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return to work after being sicklisted, were used as outcomes. The manual 
therapy treatment appears not only to decrease pain and improve functional 
ability but also to improve return to work, i.e. termination of sick leave, a 
finding that increases the scientific support for the tested comprehensive 
manual therapy programme. 

In this trial a ‘black box’ approach to the treatment programmes was used, 
in which the therapists were allowed to choose the most appropriate treat-
ment modalities for a specific patient from a list specific to each allocation 
group. This is similar to the approach used in clinical practice, to which the 
results should be applicable. One question that still remains unanswered is 
what treatment modalities contributed to the effects on LBP. Evaluation of 
these single treatment modalities would be an appropriate next step, since we 
know that the black box used in this study works. However, there is as yet no 
information available as to whether there is an independent effect of single 
modalities or a synergy, i.e. whether single modalities can be used or 
whether more than one modality or even the whole box is needed to achieve 
the effect. Furthermore, the relative contributions of therapists of different 
professions and with different levels of training are not known. Research is 
also needed to evaluate the absolute and relative effectiveness of various 
forms of manual treatment in reducing sick leave. From a clinical research 
viewpoint, more research and standardization are needed to establish the 
relative values of different measurements of sick leave. 

This study strengthens the evidence that the evaluated treatment methods 
decrease sickness absence. From a clinical viewpoint, the Gotland Low Back 
Pain Study has largely reproduced the results from the Säter Study [88, 112, 
153], indicating that the experimental therapy programme in this study is 
effective in reducing sickness absence, pain and disability caused by LBP. 
The programme (now published as the ‘STAYAC’ model for pain manage-
ment) [135] is therefore most probably at least an appropriate way of imple-
menting the manual therapy that is recommended in the latest international 
guidelines for LBP treatment [5, 113, 116, 118, 119]. 
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Conclusions 

Back pain was prevalent in all age groups. The prevalence increased with 
age, was most common in middle age, and then decreased. Moreover, there 
was a significant trend towards increased reporting of back pain from 1973 
to 2003 after adjustment for a number of other potential back pain affecting 
variables. 

Subjects reporting back pain any time during the last three months, meas-
ured casually as self-reporting with a quality of life instrument, had poorer 
self-rated health than subjects reporting no pain during the last three months. 
They also had a greater risk of future disability pension and admissions to 
hospital. There were no significant differences between the groups regarding 
sicklisting or mortality. 

There were major differences between GPs, trained in manual therapy, 
and orthopaedic surgeons in the terminology they used to label the same 
patient conditions. The differences were greatest for local pain and their 
characterisation of radiating pain. General practitioners used more terms 
from manual medicine and reported more pseudoradicular pain than ortho-
paedic surgeons, who used non-specific pain labels and reported more true 
radicular pain. Moreover, the orthopaedic surgeons used more x-ray exami-
nations. The differences were found at all times from first appointment to the 
last at 10 weeks of follow up. 

Manual therapy in the form of a comprehensive therapy concept including 
muscle stretching, manual therapy and injections as needed was more effec-
tive than the reference treatment in decreasing sickness absence in patients 
with acute or subacute LBP. Proportional hazards regression computed re-
turn-to-work measures showed the largest difference between the groups, 
whereas net days of sick leave showed less difference. 

Back pain is thus a common condition and does not appear to be harm-
less. Physicians from different specialities label the condition differently. 
Manual therapy as practiced in the randomized controlled clinical trial 
proved to be more effective than the established treatment regarding return 
to work. 



 66 

Acknowledgements 

I wish to express my sincere gratitude to all who have, in different ways, 
supported me in the process of writing this thesis. Particularly, I would like 
to thank the following persons: 

 
• My current main supervisor, Professor Kurt Svärdsudd, for outstanding 

and generous teaching of science. He has shared his great knowledge, 
from study design, via data management, data analysis, and scientific 
manuscript preparation on to journal correspondence. He has delivered 
constructive criticism with enormous patience and enthusiasm. Supervi-
sion has included an extensive and joyful individual course in statistical 
programming. 

• My first supervisor, Stefan Blomberg, with appreciation for his steadfast 
focus on improving care for pain patients and the commendable courage 
of starting full-scale external randomised controlled trials of therapies 
developed at his clinics. He initiated and carried out the Gotland LBP 
study. In addition he has taught me tools to make treatment of back trou-
ble a positive challenge rather than a chore, shared his extensive knowl-
edge in treatment and study of pain, and inspired me to learn more from 
other sources. He has also created and provided resources making this 
thesis possible. 

• Margaretha Eriksson, my long-term co-worker and additional supervi-
sor, for constructive criticism, cheerfulness, and for fantastic attention to 
detail in the later stages of manuscript preparation. 

• Marie Grunnesjö, co-author, co-worker and fellow research student, for 
friendship, wide-ranging discussions and cooperation. 

• Professor emeritus Hans Wedel, for statistical expertise in data analysis. 
• Late Professor Gösta Tibblin, who took part in the design of the Gotland 

Low Back Pain study. 
• Thorne Wallman, Edward Palmer, Saga Johansson, Lennart Welin, 

Henry Eriksson, co-authors and research group for the population stud-
ies, who collected data and have contributed useful criticism and good 
advice. 

• The study secretary Cajsen Bergengren, the recruiting physician Martin 
Helldén, health care director Bo Bergengren, the study physicians, 
physiotherapists and other staff of the participating centres who all made 
great contributions to the Gotland Low Back Pain Study. 



 67

• Fellow current and graduated family medicine research students at the 
Family Medicine and Clinical Epidemiology Section and at other sec-
tions of the Department of Public Health and Caring Sciences. 

• Current and former staff and colleagues at the Section of Family Medi-
cine and Clinical Epidemiology Section, Department of Public Health 
and Caring Sciences in Uppsala, for help and support. Special thanks to 
Anna-Lena Blom, Håkan Jansson and Karin Modin who have beared 
with me all since my undergraduate days. 

• Mrs Linda Schenck, for her valuable viewpoints during linguistic revi-
sion of the manuscripts. 

• Heads of departments were I have worked for courtesy of furnishing me 
with time to meet obligations of the research schedule. My co-workers 
and supervisors during specialist training, at Stockholm Clinic Stay Ac-
tive and presently at Proxima Ryggcentrum. 

 
Last but not least my friends and family for support and encouragement. All 
my love to my dear Ellen, for her patience and all kinds of support. 
 
 
 
 
 
 
This project was supported by grants from the Research Department of the 
Swedish Social Insurance Agency, Stockholm Clinic – Stay Active, Stock-
holm, the Province of Gotland, Swedish Medical Research Council, the 
Sörmland County Council, and Gothenburg and Uppsala Universities. 

 
 



 68 

References 

1. Deyo RA. Low back pain. A primary Care Challenge. Spine 
1996;21(24):2826-32. 

2. Heliövaara M, Mäkelä M, Knekt P, Impivaara O, Aromaa A. Determinants of 
sciatica and low-back pain. Spine 1991;16(6):608-14. 

3. Abenhaim L, Rossignol M, Gobeille D, Bonvalot Y, Fines P, Scott S. The 
prognostic consequences in the making of the initial medical diagnosis of 
work-related back injuries. Spine 1995;20(7):791-95. 

4. McCarthy CJ, Arnall FA, Strimpakos N, Freemont A, Oldham JA. The 
biopsychosocial classification of non-specific low back pain: a systematic 
review. Physical Therapy Reviews 2004;9(1):17-30. 

5. Airaksinen O, Brox JI, Cedraschi C, Hildebrandt J, Klaber-Moffett J, Kovacs 
F, et al. Chapter 4. European guidelines for the management of chronic 
nonspecific low back pain. Eur Spine J 2006;15(suppl 2):S192-S300. 

6. Waddell G. The back pain revolution. Edinburgh: Churchill Livingstone, 
1998. 

7. Pengel HM, Maher CG, Refshauge KM. Systematic review of conservative 
interventions for subacute low back pain. Clin Rehabil 2002;16(8):811-20. 

8. Jacob T, Baras M, Zeev A, Epstein L. A longitudinal, community-based study 
of low back pain outcomes. Spine 2004;29(16):1810-17. 

9. van den Hoogen HJ, Koes BW, van Eijk JT, Bouter LM, Deville W. On the 
course of low back pain in general practice: a one year follow up study. Ann 
Rheum Dis 1998;57(1):13-19. 

10. Coste J, Delecoeuillerie G, Cohen de Lara A, Le Parc J, Paolaggi J. Clinical 
course and prognostic factors in acute low back pain: an inception cohort 
study in primary care. BMJ 1994;308(6928):577-80. 

11. Thomas E, Silman AJ, Croft PR, Papageorgiou AC, Jayson MI, Macfarlane 
GJ. Predicting who develops chronic low back pain in primary care: a 
prospective study. BMJ 1999;318(7199):1662-67. 

12. Pengel LH, Herbert RD, Maher CG, Refshauge KM. Acute low back pain: 
systematic review of its prognosis. BMJ 2003;327(7410):323. 

13. Carey TS. Disability: how successful are we in determining disability? Neurol 
Clin 1999;17(1):167-78. 

14. von Korff M, Saunders K. The course of back pain in primary care. Spine 
1996;21(24):2833-39. 

15. Hestbaek L, Leboeuf-Yde C, Manniche C. Low back pain: what is the long-
term course? A review of studies of general patient populations. Eur Spine J 
2003;12:149-65. 

16. Ferguson SA, Marras WS, Burr DL. Differences among outcome measures in 
occupational low back pain. J Occup Rehabil 2005;15(3):329-41. 



 69

17. Grotle M, Brox JI, Veierød MB, Glomsrød B, Lønn JH, Vøllestad NK. 
Clinical course and prognostic factors in acute low back pain: patients 
consulting primary care for the first time. Spine 2005;30(8):976-82. 

18. Miedema HS, Chorus AMJ, Wevers CWJ, van der Linden S. Chronicity of 
back problems during working life. Spine 1998;23(18):2021-28. 

19. Enthoven P, Skargren E, Öberg B. Clinical course in patients seeking primary 
care for back or neck pain: a prospective 5-year follow-up of outcome and 
health care consumption with subgroup analysis. Spine 2004;29(21):2458-65. 

20. van der Weide WE, Verbeek JH, Salle HJ, van Dijk FJ. Prognostic factors for 
chronic disability from acute low-back pain in occupational health care. Scand 
J Work Environ Health 1999;25(1):50-56. 

21. Picavet HS, Schouten JS, Smit HA. Prevalence and consequences of low back 
problems in The Netherlands, working vs non-working population, the 
MORGEN-Study. Monitoring Project on Risk Factors for Chronic Disease. 
Public Health 1999;113(2):73-77. 

22. Brage S, Laerum E. [Spinal disorders in Norway--an epidemiological report]. 
Tidsskr Nor Laegeforen 1999;119(11):1619-23. 

23. Tubach F, Beaute J, Leclerc A. Natural history and prognostic indicators of 
sciatica. J Clin Epidemiol 2004;57(2):174-79. 

24. Andersson GBJ, Svensson H-O, Odén A. The intensity of work recovery in 
low back pain. Spine 1983;8(8):880-84. 

25. Leboeuf-Yde C, Lauritsen JM. The prevalence of low back pain in the 
literature. A structured review of 26 Nordic studies from 1954 to 1993. Spine 
1995;20(19):2112-18. 

26. Loney PL, Stratford PW. The prevalence of low back pain in adults: a 
methodological review of the literature. Phys Ther 1999;79(4):384-96. 

27. Walker BF. The prevalence of low back pain: a systematic review of the 
literature from 1966 to 1998. J Spinal Disord 2000;13(3):205-17. 

28. Pincus T, Santos R, Breen A, Burton AK, Underwood M. A review and 
proposal for a core set of factors for prospective cohorts in low back pain: a 
consensus statement. Arthritis Rheum 2008;59(1):14-24. 

29. McKinnon ME, Vickers MR, Ruddock VM, Townsend J, Meade TW. 
Community studies of the health service implications of low back pain. Spine 
1997;22(18):2161-66. 

30. Dionne CE, Dunn KM, Croft PR. Does back pain prevalence really decrease 
with increasing age? A systematic review. Age Ageing 2006;35(3):229-34. 

31. Brattberg G, Thorslund M, Wikman A. The prevalence of pain in a general 
population. The results of a postal survey in a county of Sweden. Pain 
1989;37(2):215-22. 

32. Hildebrandt VH. Back pain in the working population: prevalence rates in 
Dutch trades and professions. Ergonomics 1995;38(6):1283-98. 

33. Schmidt CO, Raspe H, Pfingsten M, Hasenbring M, Basler HD, Eich W, et al. 
Back pain in the German adult population: prevalence, severity, and 
sociodemographic correlates in a multiregional survey. Spine 
2007;32(18):2005-11. 

34. Kent PM, Keating JL. The epidemiology of low back pain in primary care. 
Chiropr Osteopat 2005;13:13. 

35. Allan DB, Waddell G. An historical perspective on low back pain and 
disability. Acta Orthop Scand 1989;60:1-23. 



 70 

36. Palmer KT, Walsh K, Bendall H, Cooper C, Coggon D. Back pain in Britain: 
comparison of two prevalence surveys at an interval of 10 years. BMJ 
2000;320(7249):1577-78. 

37. Harkness EF, Macfarlane GJ, Silman AJ, McBeth J. Is musculoskeletal pain 
more common now than 40 years ago?: Two population-based cross-sectional 
studies. Rheumatology (Oxford) 2005;44(7):890-95. 

38. Leino PI, Merg M-A, Puska P. Is back pain increasing? Results from national 
surveys in Finland during 1978/9-1992. Scand J Rheumatol 1994;23:269-76. 

39. Heistaro S, Vartiainen E, Heliövaara M, Puska P. Trends of back pain in 
eastern Finland, 1972-1992, in relation to socioeconomic status and behavioral 
risk factors. Am J Epidemiol 1998;148(7):671-82. 

40. Hüppe A, Müller K, Raspe H. Is the occurrence of back pain in Germany 
decreasing? Two regional postal surveys a decade apart. Eur J Public Health 
2007;17(3):318-22. 

41. Macfarlane GJ, McBeth J, Garrow A, Silman AJ. Life is as much a pain as it 
ever was. BMJ 2000;321(7265):897. 

42. Leboeuf-Yde C, Klougart N, Lauritzen T. How common is low back pain in 
the Nordic population? Data from a recent study on a middle-aged general 
Danish population and four surveys previously conducted in the Nordic 
countries. Spine 1996;21(13):1518-25. 

43. Sievers K, Klaukka T. Back pain and arthrosis in Finland. How many patients 
by the year 2000? Acta Orthop Scand 1991;241(suppl):3-5. 

44. Croft P. Is life becoming more of a pain? BMJ 2000;320(7249):1552-53. 
45. Ryynänen OP, Lehtovirta J, Soimakallio S, Takala J. General practitioners' 

willingness to request plain lumbar spine radiographic examinations. Eur J 
Radiol 2001;37(1):47-53. 

46. Di Iorio D, Henley E, Doughty A. A survey of primary care physician practice 
patterns and adherence to acute low back problem guidelines. Arch Fam Med 
2000;9(10):1015-21. 

47. Isaacs DM, Marinac J, Sun C. Radiograph use in low back pain: a United 
States emergency department database analysis. J Emerg Med 2004;26(1):37-
45. 

48. Baker R, Lecouturier J, Bond S. Explaining variation in GP referral rates for 
x-rays for back pain. Implement Sci 2006;1:15. 

49. Nachemson AL, Jonsson E, editors. Neck and back pain: The scientific 
evidence of causes, diagnosis, and treatment. Philadelphia: Lippincott 
Williams & Wilkins, 2000. 

50. Linton SJ. A review of psychological risk factors in back and neck pain. Spine 
2000;25(9):1148-56. 

51. Linton SJ. Occupational psychological factors increase the risk of back pain: a 
systematic review. Journal of Occupational Rehabilitation 2001;11(1):53-66. 

52. Hoogendoorn WE, van Poppel MN, Bongers PM, Koes BW, Bouter LM. 
Systematic review of psychosocial factors at work and private life as risk 
factors for back pain. Spine 2000;25(16):2114-25. 

53. Bakker EW, Verhagen AP, van Trijffel E, Lucas C, Koes BW. Spinal 
mechanical load as a risk factor for low back pain: a systematic review of 
prospective cohort studies. Spine 2009;34(8):E281-93. 

54. Manek NJ, MacGregor AJ. Epidemiology of back disorders: prevalence, risk 
factors, and prognosis. Curr Opin Rheumatol 2005;17(2):134-40. 



 71

55. Moradi B, Benedetti J, Zahlten-Hinguranage A, Schiltenwolf M, Neubauer E. 
The value of physical performance tests for predicting therapy outcome in 
patients with subacute low back pain: a prospective cohort study. Eur Spine J 
2009;18(7):1041-49. 

56. Burton AK, Balague F, Cardon G, Eriksen HR, Henrotin Y, Lahad A, et al. 
Chapter 2. European guidelines for prevention in low back pain: November 
2004. Eur Spine J 2006;15(suppl 2):S136-68. 

57. Walker BF, Muller R, Grant WD. Low back pain in Australian adults: 
prevalence and associated disability. J Manipulative Physiol Ther 
2004;27(4):238-44. 

58. Bergman S. Public health perspective – how to improve the musculoskeletal 
health of the population. Best Pract Res Clin Rheumatol 2007;21(1):191-204. 

59. Marklund S, editor. Risk- & Friskfaktorer — sjukskrivning och rehabilitering i 
Sverige. RFV Redovisar 1997:6. Stockholm: Riksförsäkringsverket, 1997. 

60. Borg K, Hensing G, Alexanderson K. Predictive factors for disability pension 
- An 11-year follow up of young persons on sick leave due to neck, shoulder, 
or back diagnoses. Scand J Public Health 2001;29:104-12. 

61. Statistics: Health and Medical Care. Yearbook of Health and Medical Care 
2002. Official statistics of Sweden. The National Board of Health and Welfare. 
Stockholm. Sweden, 2002. 

62. Vingård E, Mortimer M, Wiktorin C, Pernold RPTG, Fredriksson K, Németh 
G, et al. Seeking care for low back pain in the general population: a two-year 
follow-up study: results from the MUSIC-Norrtälje Study. Spine 
2002;27(19):2159-65. 

63. IJzelenberg W, Burdorf A. Patterns of care for low back pain in a working 
population. Spine 2004;29(12):1362-68. 

64. Côte P, Cassidy JD, Carroll L. The treatment of neck and low back pain: who 
seeks care? who goes where? Med Care 2001;39(9):956-67. 

65. Walker BF, Muller R, Grant WD. Low back pain in Australian adults. health 
provider utilization and care seeking. J Manipulative Physiol Ther 
2004;27(5):327-35. 

66. Kääriä S, Kaila-Kangas L, Kirjonen J, Riihimäki H, Luukkonen R, Leino-
Arjas P. Low back pain, work absenteeism, chronic back disorders, and 
clinical findings in the low back as predictors of hospitalization due to low 
back disorders: a 28-year follow-up of industrial employees. Spine 
2005;30(10):1211-18. 

67. Hansson T, Jensen I. Chapter 6. Sickness absence due to back and neck 
disorders. (Swedish Council on Technology Assessment in Health Care). 
Scand J Public Health 2004;63(suppl):109-51. 

68. Morken T, Riise T, Moen B, Hauge SH, Holien S, Langedrag A, et al. Low 
back pain and widespread pain predict sickness absence among industrial 
workers. BMC Musculoskelet Disord 2003;4:21. 

69. Seferlis T, Németh G, Carlsson A-M, Gillström P. Acute low-back-pain 
patients exhibit a fourfold increase in sick leave for other disorders: a case-
control study. J Spinal Disord 1999;12(4):280-86. 

70. Åstrand NE, Isacsson SO. Back pain, back abnormalities, and competing 
medical, psychological, and social factors as predictors of sick leave, early 
retirement, unemployment, labour turnover and mortality: a 22 year follow up 



 72 

of male employees in a Swedish pulp and paper company. Br J Ind Med 
1988;45(6):387-95. 

71. Müller CF, Monrad T, Biering-Sørensen F, Darre E, Deis A, Kryger P. The 
influence of previous low back trouble, general health, and working conditions 
on future sick-listing because of low back trouble. A 15- year follow-up study 
of risk indicators for self-reported sick-listing caused by low back trouble. 
Spine 1999;24(15):1562-70. 

72. Penttinen J. Back pain and risk of fatal ischaemic heart disease: 13 year follow 
up of Finnish farmers. BMJ 1994;309(6964):1267-68. 

73. Heliövaara M, Mäkelä M, Aromaa A, Impivaara O, Knekt P, Reunanen A. 
Low back pain and subsequent cardiovascular mortality. Spine 
1995;20(19):2109-11. 

74. Kåreholt I, Brattberg G. Pain and mortality risk among elderly persons in 
Sweden. Pain 1998;77(3):271-78. 

75. Deyo RA, Battie M, Beurskens AJHM, Bombardier C, Croft P, Koes B, et al. 
Outcome measures for low back pain research. A proposal for standardized 
use. Spine 1998;23(18):2003-13. 

76. Dionne CE, Von Korff M, Koepsell TD, Deyo RA, Barlow WE, Checkoway 
H. A comparison of pain, functional limitations, and work status indices as 
outcome measures in back pain research. Spine 1999;24:2339-45. 

77. van der Roer N, Boos N, van Tulder MW. Economic evaluations: a new 
avenue of outcome assessment in spinal disorders. Eur Spine J 2006;15(suppl 
1):S109-S17. 

78. Bombardier C. Outcome assessments in the evaluation of treatment of spinal 
disorders: summary and general recommendations. Spine 2000;25(24):3100-
03. 

79. Alexanderson K, Allebeck P, Hansson T, Hensing G, Jensen I, Maastekaasa 
A, et al. Sjukskrivning – orsaker, konsekvenser och praxis. En systematisk 
litteraturöversikt. Stockholm: The Swedish Council on Technology Assessment 
in Health Care, 2003. 

80. Dasinger LK, Krause N, Deegan LJ, Brand RJ, Rudolph L. Duration of work 
disability after low back injury: a comparison of administrative and self-
reported outcomes. Am J Ind Med 1999;35(6):619-31. 

81. Krause N, Dasinger LK, Deegan LJ, Brand RJ, Rudolph L. Alternative 
approaches for measuring duration of work disability after low back injury 
based on administrative workers' compensation data. Am J Ind Med 
1999;35(6):604-18. 

82. Svensson HO, Andersson GBJ. Low back pain in forty to forty-seven year old 
men. 1. Frequency of occurrence and impact on medical services. Scand J 
Rehabil Med 1982;14:47-53. 

83. Linton SJ, Halldén K, Hellsing AL. The reliability of self-reported sick 
absenteeism: a pilot study. Scand J Behav Ther 1995;24:145-50. 

84. Ferrie JE, Kivimäki M, Head J, Shipley MJ, Vahtera J, Marmot MG. A 
comparison of self-reported sickness absence with absences recorded in 
employers' registers: evidence from the Whitehall II study. Occup Environ 
Med 2005;62(2):74-79. 

85. Voss M, Stark S, Alfredsson L, Vingård E, Josephson M. Comparisons of self-
reported and register data on sickness absence among public employees in 
Sweden. Occup Environ Med 2008;65(1):61-67. 



 73

86. Muchinsky P. Employee Absenteeism: A Review of the Literature. J Vocat 
Behav 1977;10:316-40. 

87. Hensing G, Alexanderson K, Allebeck P, Bjurulf P. How to measure sickness 
absence? Literature review and suggestion of five basic measures. Scand J Soc 
Med 1998;26(2):133-44. 

88. Blomberg S, Svärdsudd K, Tibblin G. A controlled, multicentre trial of 
manual therapy in low-back pain; Initial status, sick-leave and pain score 
during follow-up. Scand J Prim Health Care 1992;10:170-78. 

89. Seferlis T. Acute low-back pain: A randomised controlled trial of sick-listed 
patients, with emphasis on co-morbidity, clinical outcome, predictors and 
costs. (PhD thesis) Karolinska institutet, 1999. 

90. Seferlis T, Németh G, Carlsson A-M, Gillström P. Conservative treatment in 
patients sick-listed for acute low-back pain: a prospective randomised study 
with 12 months' follow-up. Eur Spine J 1998;7:461-70. 

91. Wreje U, Nordgren B, Åberg H. Treatment of pelvic joint dysfunction in 
primary care - a controlled study. Scand J Prim Health Care 1992;10:310-15. 

92. Skargren EI, Carlsson PG, Öberg BE. One-year follow-up comparison of the 
cost and effectiveness of chiropractic and physiotherapy as primary 
management for back pain. Subgroup analysis, recurrence, and additional 
health care utilization. Spine 1998;23(17):1875-84. 

93. Skargren E. Evaluation of physical exercise, physiotherapy and chiropractic in 
the management of back pain. (PhD thesis) Linköpings universitet, 1998. 

94. Skargren EI, Öberg BE, Carlsson PG, Gade M. Cost-effectiveness of 
chiropractic and physiotherapy treatment for low back pain and neck pain. 
Six-month follow-up. Spine 1997;22(18):2167-77. 

95. Meade TW, Dyer S, Browne W, Townsend J, Frank AO. Low back pain of 
mechanical origin: randomised comparison of chiropractic and hospital 
outpatient treatment. BMJ 1990;300:1431-37. 

96. Meade TW, Dyer S, Browne W, Frank AO. Randomised comparison of 
chiropractic and hospital outpatient management for low back pain: results 
from extended follow up. BMJ 1995;311(7001):349-51. 

97. Cherkin DC, Deyo RA, Battié M, Street J, Barlow W. A comparison of 
physical therapy, chiropractic manipulation, and provision of an educational 
booklet for the treatment of patients with low back pain. N Eng J Med 
1998;339(15):1021-29. 

98. Riddle DL. Classification and low back pain: a review of the literature and 
critical analysis of selected systems. Phys Ther 1998;78(7):708-37. 

99. Lurie JD. What diagnostic tests are useful for low back pain? Best Pract Res 
Clin Rheumatol 2005;19(4):557-75. 

100. Nyiendo J, Haas M, Goldberg B, Sexton G. Patient characteristics and 
physicians' practice activities for patients with chronic low back pain: a 
practice-based study of primary care and chiropractic physicians. J 
Manipulative Physiol Ther 2001;24(2):92-100. 

101. Elam KC, Cherkin DC, Deyo RA. How emergency physicians approach low 
back pain: choosing costly options. J Emerg Med 1995;13(2):143-50. 

102. Cherkin DC, Deyo RA, Wheeler K, Ciol MA. Physician variation in 
diagnostic testing for low back pain. Who you see is what you get. Arthritis 
Rheum 1994;37(1):15-22. 



 74 

103. Taylor VM, Deyo RA, Cherkin DC, Kreuter W. Low back pain 
hospitalization: Recent United states trends and regional variations. Spine 
1994;19:1207-13. 

104. Waddell G. Subgroups within "nonspecific" low back pain. J Rheumatol 
2005;32(3):395-96. 

105. Brennan GP, Fritz JM, Hunter SJ, Thackeray A, Delitto A, Erhard RE. 
Identifying subgroups of patients with acute/subacute "nonspecific" low back 
pain: results of a randomized clinical trial. Spine 2006;31(6):623-31. 

106. Deyo RA. Diagnostic evaluation of LBP: reaching a specific diagnosis is often 
impossible. Arch Intern Med 2002;162(13):1444-47. 

107. Udén A. Specified diagnosis in 532 cases of back pain. Qual Life Res 
1994;3(Suppl 1):S33-S34. 

108. Blomberg S, Svärdsudd K, Tibblin G. Manual therapy with steroid injections 
in low-back pain. Improvement of quality of life in a controlled trial with four 
months' follow-up. Scand J Prim Health Care 1993;11(2):83-90. 

109. Blomberg S, Svärdsudd K, Tibblin G. A randomized study of manual therapy 
with steroid injections in low-back pain. Telephone interview follow-up of 
pain, disability, recovery and drug consumption. Eur Spine J 1994;3(5):246-
54. 

110. Blomberg S, Hallin G, Grann K, Berg E, Sennerby U. Manual therapy with 
steroid injections – a new approach to treatment of low back pain. A 
controlled multicenter trial with an evaluation by orthopedic surgeons. Spine 
1994;19(5):569-77. 

111. Blomberg S, Svärdsudd K, Tibblin G. A controlled, multicentre trial of 
manual therapy with steroid injections in low-back pain; functional variables, 
side-effects and complications during four months' follow-up. Clin Rehabil 
1993;7:49-62. 

112. Blomberg S. A pragmatic approach to low-back pain including manual 
therapy and steroid injections. A multicentre study in primary health care 
[Acta Universitatis Upsaliensis. Comprensive summaries of Uppsala 
dissertations from the faculty of medicine 394. Stockholm: Almqvist & 
Wiksell International]. Uppsala University, 1993. 

113. van Tulder M, Becker A, Bekkering T, Breen A, del Real MT, Hutchinson A, 
et al. Chapter 3. European guidelines for the management of acute nonspecific 
low back pain in primary care. Eur Spine J 2006;15(suppl 2):S169-91. 

114. Koes BW, van Tulder MW, Ostelo R, Burton AK, Waddell G. Clinical 
guidelines for the management of low back pain in primary care. An 
international comparison. Spine 2001;26(22):2504-14. 

115. The Norwegian Back Pain Network - Communication unit. Acute low back 
pain: Interdisciplinary clinical guidelines. Oslo, 2002;The Norwegian Back 
Pain Network. 

116. Australian Acute Musculoskeletal Pain Guidelines Group. 2003. Evidence-
based management of acute musculoskeletal pain. Bowen Hills: Australian 
Academic Press Pty. Ltd. 

117. van Tulder MW, Koes B, Malmivaara A. Outcome of non-invasive treatment 
modalities on back pain: an evidence-based review. Eur Spine J 2006;15 
(suppl 1):S64-S81. 

118. Chou R, Qaseem A, Snow V, Casey D, Cross JT, Jr., Shekelle P, et al. 
Diagnosis and treatment of low back pain: a joint clinical practice guideline 



 75

from the American College of Physicians and the American Pain Society. Ann 
Intern Med 2007;147(7):478-91. 

119. Savigny P, Kuntze S, Watson P, Underwood M, Ritchie G, Cotterell M, et al. 
Low Back Pain: early management of persistent non-specific low back pain. 
London: National Collaborating Centre for Primary Care and Royal College 
of General Practitioners, 2009. 

120. Abenhaim L, Rossignol M, Valat JP, Nordin M, Avouac B, Blotman F, et al. 
The role of activity in the therapeutic management of back pain. Report of the 
International Paris Task Force on Back Pain. Spine 2000;25(suppl 4):S1-S33. 

121. Hayden JA, van Tulder MW, Malmivaara AV, Koes BW. Meta-analysis: 
exercise therapy for nonspecific low back pain. Ann Intern Med 
2005;142(9):765-75. 

122. Hayden JA, van Tulder MW, Tomlinson G. Systematic review: strategies for 
using exercise therapy to improve outcomes in chronic low back pain. Ann 
Intern Med 2005;142(9):776-85. 

123. Khalil TM, Asfour SS, Martinez LM, Waly SM, Rosomoff RS, Rosomoff HL. 
Stretching in the rehabilitation of low-back pain patients. Spine 
1992;17(3):311-17. 

124. Henchoz Y, Kai-Lik So A. Exercise and nonspecific low back pain: a 
literature review. Joint Bone Spine 2008;75(5):533-39. 

125. Chou R, Huffman LH. Nonpharmacologic therapies for acute and chronic low 
back pain: a review of the evidence for an American Pain Society/American 
College of Physicians clinical practice guideline. Ann Intern Med 
2007;147(7):492-504. 

126. Assendelft WJ, Morton SC, Yu EI, Suttorp MJ, Shekelle PG. Spinal 
manipulative therapy for low back pain. A meta-analysis of effectiveness 
relative to other therapies. Ann Intern Med 2003;138(11):871-81. 

127. Staal JB, de Bie RA, de Vet HC, Hildebrandt J, Nelemans P. Injection therapy 
for subacute and chronic low back pain: an updated Cochrane review. Spine 
2009;34(1):49-59. 

128. van Tulder MW, Koes B, Seitsalo S, Malmivaara A. Outcome of invasive 
treatment modalities on back pain and sciatica: an evidence-based review. Eur 
Spine J 2006;15(suppl 1):S82-S92. 

129. Bogduk N. A narrative review of intra-articular corticosteroid injections for 
low back pain. Pain Med 2005;6(4):287-96. 

130. Valat JP, Rozenberg S. Local corticosteroid injections for low back pain and 
sciatica. Joint Bone Spine 2008;75(4):403-07. 

131. Williams BS, Cohen SP. Greater trochanteric pain syndrome: a review of 
anatomy, diagnosis and treatment. Anesth Analg 2009;108(5):1662-70. 

132. Vleeming A, Albert HB, Östgaard HC, Stuge B, Sturesson B. Concept 
version: European guidelines on the diagnosis and treatment of pelvic girdle 
pain. European Commission, Research Directorate-General, Department of 
Policy, Coordination and Strategy, 2005. 

133. Conn A, Buenaventura RM, Datta S, Abdi S, Diwan S. Systematic review of 
caudal epidural injections in the management of chronic low back pain. Pain 
Physician 2009;12(1):109-35. 

134. Buenaventura RM, Datta S, Abdi S, Smith HS. Systematic review of 
therapeutic lumbar transforaminal epidural steroid injections. Pain Physician 
2009;12(1):233-51. 



 76 

135. Blomberg S. A pragmatic management strategy for low-back pain — an 
integrated multimodal programme based on antidysfunctional medicine. In: 
Hutson M, Ellis R, editors. Textbook of musculoskeletal medicine. Oxford: 
Oxford University Press, 2005:499-540. 

136. Foster NE, Dziedzic KS, van der Windt DA, Fritz JM, Hay EM. Research 
priorities for non-pharmacological therapies for common musculoskeletal 
problems: nationally and internationally agreed recommendations. BMC 
Musculoskelet Disord 2009;10:3. 

137. Bernard TN, Kirkaldy Willis WH. Recognizing specific characteristics of 
nonspecific low back pain. Clin Orthop 1987;217:266-80. 

138. Swinkels IC, Wimmers RH, Groenewegen PP, van den Bosch WJ, Dekker J, 
van den Ende CH. What factors explain the number of physical therapy 
treatment sessions in patients referred with low back pain; a multilevel 
analysis. BMC Health Serv Res 2005;5:74. 

139. Mikhail C, Korner-Bitensky N, Rossignol M, Dumas JP. Physical therapists' 
use of interventions with high evidence of effectiveness in the management of 
a hypothetical typical patient with acute low back pain. Phys Ther 
2005;85(11):1151-67. 

140. Henschke N, Maher CG, Refshauge KM, Das A, McAuley JH. Low back pain 
research priorities: a survey of primary care practitioners. BMC Fam Pract 
2007;8:40. 

141. Wand BM, O'Connell NE. Chronic non-specific low back pain - sub-groups or 
a single mechanism? BMC Musculoskelet Disord 2008;9:11. 

142. Guzman J, Esmail R, Karjalainen K, Malmivaara A, Irvin E, Bombardier C. 
Multidisciplinary rehabilitation for chronic low back pain: systematic review. 
BMJ 2001;322(7301):1511-16. 

143. Scascighini L, Toma V, Dober-Spielmann S, Sprott H. Multidisciplinary 
treatment for chronic pain: a systematic review of interventions and outcomes. 
Rheumatology (Oxford) 2008;47(5):670-78. 

144. Karjalainen K, Malmivaara A, van Tulder M, Roine R, Jauhiainen M, Hurri H, 
et al. Multidisciplinary biopsychosocial rehabilitation for subacute low back 
pain in working-age adults: a systematic review within the framework of the 
Cochrane Collaboration Back Review Group. Spine 2001;26(3):262-69. 

145. Dieppe P. Complex interventions. Musculoskeletal Care 2004;2(3):180-86. 
146. Helmhout PH, Staal JB, Maher CG, Petersen T, Rainville J, Shaw WS. 

Exercise therapy and low back pain: insights and proposals to improve the 
design, conduct, and reporting of clinical trials. Spine 2008;33(16):1782-88. 

147. Murphy AY, van Teijlingen ER, Gobbi MO. Inconsistent grading of evidence 
across countries: a review of low back pain guidelines. J Manipulative Physiol 
Ther 2006;29(7):576-81. 

148. Bronfort G, Haas M, Evans RL, Bouter LM. Efficacy of spinal manipulation 
and mobilization for low back pain and neck pain: a systematic review and 
best evidence synthesis. Spine J 2004;4(3):335-56. 

149. Rose GA, Blackburn H, Gillum RF, Prineas RJ. WHO Monograph Series No. 
56. Cardiovascular Survey Methods. 2nd ed. Geneva: The World Health 
Organization, 1982. 

150. Tibblin G, Tibblin B, Peciva S, Kullman S, Svärdsudd K. ”The Göteborg 
quality of life instrument” - an assessment of well-being and symptoms among 



 77

men born 1913 and 1923. Methods and validity. Scand J Prim Health Care 
1990(suppl 1):35-40. 

151. Kullman S, Svärdsudd K. Differences in perceived symptoms/quality of life in 
untreated hypertensive and normotensive men. Scand J Prim Health Care 
1990(suppl 1):55-61. 

152. International Classification of Diseases (ICD), versions 8-10. Swedish 
National Health and Welfare Board. Stockholm. 

153. Grunnesjö MI, Bogefeldt JP, Svärdsudd KF, Blomberg SIE. A randomized 
controlled clinical trial of stay-active care versus manual therapy in addition to 
stay-active care: functional variables and pain. J Manipulative Physiol Ther 
2004;27(7):431-41. 

154. Grunnesjö M, Bogefeldt J, Blomberg S, Delaney H, Svärdsudd K. The course 
of pain drawings during a 10-week treatment period in patients with acute and 
sub-acute low back pain. BMC Musculoskelet Disord 2006;7:65. 

155. Salén BA, Spangfort EV, Nygren ÅL, Nordemar R. The disability rating 
index: an instrument for the assessment of disability in clinical settings. J Clin 
Epidemiol 1994;47(12):1423-34. 

156. Spitzer WO, LeBlanc FE, Dupuis M, Abenhaim L, Belanger AY, Bloch R, et 
al. Scientific approach to the assessment and management of activity-related 
spinal disorders: A monograph for clinicians. Spine 1987;12(7)(suppl 1):S5-
S59. 

157. Hutson M. Fundamentals. In: Hutson M, Ellis R, editors. Textbook of 
musculoskeletal medicine. Oxford: Oxford university press, 2005:3-11. 

158. SAS versions 6.12 and 9.1.3. [program]. Cary, NC: SAS Institute Inc. 2000-
2003. 

159. JMP versions 3 and 4. [program]. Cary, NC: SAS Institute Inc. 1995-2000. 
160. Dionne CE, Dunn KM, Croft PR, Nachemson AL, Buchbinder R, Walker BF, 

et al. A consensus approach toward the standardization of back pain 
definitions for use in prevalence studies. Spine 2008;33(1):95-103. 

161. Tabachnick BG, Fidell LS. Using Multivariate statistics. Third ed: Harper 
Collins College publishers, 1996. 

162. Hakala P, Rimpelä A, Salminen JJ, Virtanen SM, Rimpelä M. Back, neck, and 
shoulder pain in Finnish adolescents: national cross sectional surveys. BMJ 
2002;325(7367):743. 

163. Manninen P, Riihimäki H, Heliövaara M. Has musculoskeletal pain become 
less prevalent? Scand J Rheumatol 1996;25(1):37-41. 

164. Raspe H, Matthis C, Croft P, O'Neill T. The European Vertebral Osteoporosis 
Study Group. Variation in back pain between countries: the example of Britain 
and Germany. Spine 2004;29(9):1017-21. 

165. Nachemson A. Back pain: delimiting the problem in the next millennium. Int J 
Law Psychiatry 1999;22(5-6):473-90. 

166. Bogduk N. What's in a name? The labelling of back pain. Med J Aust 
2000;173(8):400-01. 

167. Saal JS. General principles of diagnostic testing as related to painful lumbar 
spine disorders. A critical appraisal of current diagnostic techniques. Spine 
2002;27(22):2538–45. 

168. Kent P, Keating JL. Classification in nonspecific low back pain: what methods 
do primary care clinicians currently use? Spine 2005;30(12):1433-40. 



 78 

169. Meeker WC, Haldeman S. Chiropractic: A profession at the crossroads of 
mainstream and alternative medicine. Ann Intern Med 2002;136(3):216-27. 

170. Udén A. Choose the words carefully! Information with a positive content may 
affect the patients with spinal problems so they dare to live a normal life [in 
Swedish]. Läkartidningen 1996;93:3923-25. 

171. Loeser JD, Sullivan M. Doctors, diagnosis, and disability: a disastrous 
diversion. Clin Orthop Relat Res 1997(336):61-66. 

172. Delitto A. Research in low back pain: time to stop seeking the elusive "magic 
bullet". Phys Ther 2005;85(3):206-08. 

173. Koopmans PC, Roelen CA, Groothoff JW. Parametric hazard rate models for 
long-term sickness absence. Int Arch Occup Environ Health 2009;82(5): 
575-82. 

174. Navarro A, Reis RJ, Martin M. Some alternatives in the statistical analysis of 
sickness absence. Am J Ind Med 2009 (Epub ahead of print). 

175. Christensen KB, Andersen PK, Smith-Hansen L, Nielsen ML, Kristensen TS. 
Analyzing sickness absence with statistical models for survival data. Scand J 
Work Environ Health 2007;33(3):233-39. 





��+
�,��*(�'�+
+�'�,�'
-�(�'�'
��������	
��
��������������
����
���������������
����
��
�

��������������
��������������

�)�+�����.(��(
���/�+.(��
�	-+0��/�1()����(

��)��+��
-�)�''(�+
+����/��2�+.(��
�	-+0��/�1()����(3�,��'
-

,��*(�'�+03��'�	'	
--0�
�'	22
�0��/�
��	2
(���/��
�(�'4���/(�
����('��/�+.(���2�-(+(�)�''(�+
+����
�(��(�+�
+�2
5�����()�'.
�('(
��.�-�
�
��('3��.�-(�+.(�'	22
�0�
-��(��'�)�'+��
	+()
��+(��
+���
--0�+.��	6.�+.(�'(��('���6�+
-�7�2��(.(�'�*(
�	22
��('��/�,��'
-
���''(�+
+���'�/��2�+.(��
�	-+0��/
1()����(4�89�����+���
�	
�03��

�3�+.(�'(��('��
'��	
-�'.()
	�)(��+.(�+�+-(�:7�2��(.(�'�*(��	22
��('��/�,��'
-

��''(�+
+���'�/��2�+.(��
�	-+0��/�1()����(;4<

��'+��
	+������	
-��
+���'4		4'(
	����
��'(�		�)�*
��
�
�


����

����	
�������

����
�	����

�����
�

����


	Abstract

	List of Papers
	Contents
	Prologue
	Background
	Back pain definitions
	The natural history of low back pain
	Prevalence of back pain
	Secular trends in back pain
	Risk factors for back pain
	Consequences of back pain
	Outcome measures in back pain studies
	Back pain diagnostics
	Back pain treatment
	Efficacy of muscle stretching
	Efficacy of spinal manipulative therapy
	Efficacy of injection therapy

	The study of back pain treatments

	Aims
	Specific objectives

	Study populations and methods
	Samples from the general population
	Paper I
	Paper II

	The Gotland Low Back Pain Study (Papers III and IV)
	Study design
	Patient recruitment
	Treatments
	Baseline measurements
	Measures of diagnoses and referrals
	Sickness absence outcomes

	Statistical considerations
	Paper I
	Paper II
	Paper III
	Paper IV


	Results
	Prevalence of back pain (Paper I)
	Consequences of back pain (Paper II)
	The Gotland Low Back Pain Study (Papers III and IV)
	Diagnostic differences between physician groups (Paper III)
	Diagnoses from patient records
	Reported diagnoses from physician questionnaires at end of treatment period
	Diagnostic work-up

	Sickness absence after baseline (Paper IV)
	10-week treatment period
	94-week follow-up period


	Discussion
	Summary of results
	Methodological issues
	Prevalence of back pain (Paper I)
	Medical and social consequences of back pain (Paper II)
	Differences in diagnostic labelling (Paper III)
	Effects of manual therapy on low back pain (Paper IV)

	Conclusions
	Acknowledgements
	References

