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Abstract

Background: There has been increasing focus on factors predicting the development of chronic musculoskeletal
disorders. For patients already experiencing chronic non-specific low back pain it is also relevant to investigate
which prognostic factors predict recovery. We present the design of a cohort study that aims to determine the
course and prognostic factors for recovery in patients with chronic non-specific low back pain.

Methods/Design: All participating patients were recruited (Jan 2003-Dec 2008) from the same rehabilitation centre
and were evaluated by means of (postal) questionnaires and physical examinations at baseline, during the 2-month
therapy program, and at 5 and 12 months after start of therapy. The therapy protocol at the rehabilitation centre
used a bio-psychosocial approach to stimulate patients to adopt adequate (movement) behaviour aimed at
physical and functional recovery. The program is part of regular care and consists of 16 sessions of 3 hours each,
over an 8-week period (in total 48 hours), followed by a 3-month self-management program. The primary
outcomes are low back pain intensity, disability, quality of life, patient’s global perceived effect of recovery, and
participation in work. Baseline characteristics include information on socio-demographics, low back pain,
employment status, and additional clinical items status such as fatigue, duration of activities, and fear of
kinesiophobia. Prognostic variables are determined for recovery at short-term (5 months) and long-term (12
months) follow-up after start of therapy.

Discussion: In a routine clinical setting it is important to provide patients suffering from chronic non-specific low
back pain with adequate information about the prognosis of their complaint.

Background
In the Netherlands, the annual incidence of back pain in
the general population is estimated at 10-15% [1]. In
1999, chronic non-specific low back pain (CNLBP) was
reported by 16.0% of Dutch working men, by 23.1% of
non-working men, by 17.9% of working women and
27.4% of non-working women [2]. CNLBP has conse-
quences for daily activity, use of health care services and
ability to work. Most people with acute low back pain
recover from their pain and/or disability and return to

work within a few weeks [3]. Up to 3 months the self-
limiting condition improves at a slower pace compared
to the first month of recovery, and after 3 months the
chance of recovery diminishes for patients with CNLBP
[1,3-5]. However, CNLBP can fluctuate over time with
(frequent) recurrences or exacerbations [6,7]. Identifying
the factors that predict the prognosis of CNLBP can
help physicians in the management of patients with
CNLBP. Prognostic factors are suspected to differ
between acute and chronic non-specific low back pain
since the course of these two conditions differs [4,8].
The transition from acute non-specific low back pain to
CNLBP has been well investigated [9-12], whereas* Correspondence: k.verkerk@hr.nl
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studies on prognostic factors for recovery from CNLBP
are scarce.
A recent systematic review investigating which out-

come measurements were used to define recovery of
low back pain in the past 10 years, concluded that
almost every study defined recovery differently [13].
Although pain and disability were the outcome mea-
surements most often used for defining recovery, a
broader perspective may provide a more comprehensive
health profile of the patient [14-16].
Therefore, we present the design of a cohort study

that investigates the course of patients with CNLBP
undergoing treatment in an outpatient rehabilitation
centre. Also investigated are prognostic factors for
recovery using the outcomes low back pain intensity,
low back pain specific disability, generic health status,
patient’s global perceived effect of recovery and work
participation on both the short (5 month) and long (12
month) term.

Methods/Design
Design
This study is a prospective cohort study. Patients
were recruited (from January 2003 - December 2008)
in a multidisciplinary outpatient rehabilitation clinic
the ‘Spine & Joint Centre’ (SJC) in Rotterdam. The
Medical Ethics Committee of SJC approved the study
protocol and all participants provided informed
consent.

Participants
In the present study, low back pain is defined as ‘non-
specific low back pain’, i.e. low back pain without a spe-
cified physical cause, such as nerve root compression
(the radicular syndrome), trauma, infection or the pre-
sence of a tumour. Pain in the lumbosacral region is the
most common symptom in patients with non-specific
low back pain. Pain may also radiate to the gluteal
region or to the thighs, or to both [17].
Patients with CNLBP (low back pain duration > 3

months) not recovering after primary and/or secondary
care were referred by their general practitioner (GP) or
specialist to the SJC for a diagnostic consultation.
The inclusion criteria for this study are:
• Men and women aged 18 years or over;
• Having CNLBP (i.e. a duration of low back pain for

≥ 3 months);
• Previous and insufficient treatment in primary and

secondary care (e.g. physiotherapy);
• Signed informed consent.
Exclusion criteria are:
• Insufficient knowledge of the Dutch language;
• Signs indicating radiculopathy: asymmetric Achilles

tendon reflex and/or (passive) straight leg raise test

restricted by pain in the lower leg; positive magnetic
resonance imaging findings for disc herniation;
• Recent (< 6 months) fracture, neoplasm or recent

previous surgery (< 6 months) of the lumbar spine, the
pelvic girdle, the hip joint, or the femur;
• Specific causes such ankylosing spondylitis and sys-

temic disease of the locomotor system;
• Being pregnant or ≤ 6 months post-partum at the

moment of consultation.

Procedure in the SJC
Based on a bio-psychosocial understanding of CNLBP
the following steps are followed (Figure 1):
Intake (diagnostic consultation)
The intake is a 3-hour session in which: 1) the patient
fills in psychometric questionnaires by computer; 2) a
recording is made of the patient’s strength (Isostation
B200), a motion analysis of forward bending of the lum-
bar pelvic rhythm (video registration) of the trunk, and
3) the patients sees a physician for history taking and
physical examination. The physician may request an
additional consultation with a psychologist and/or man-
ual physiotherapist before deciding on treatment
management.
Patients meeting the inclusion criteria for the SJC are

invited to participate in the multidisciplinary treatment
program. Those not wishing to participate in this pro-
gram are referred to their GP with a letter containing
appropriate recommendations.
Therapy Program
In the therapy protocol, behavioural principles are
applied to encourage patients to adopt adequate normal
behavioural movement aimed at physical recovery. The
program consists of 16 sessions of 3 hours each, over a
2-month period (a total of 48 hours) located in the SJC.
During the program patients are educated to be self-
supporting and to become ‘their own therapist’. After
this 2-month period, patients are encouraged to con-
tinue the training program independently for at least 3
months, twice a week, in a local, regular health centre
located near their home environment. Five months after
the start of the therapy program (2 months at SJC + 3
months self-supporting activity) the patient has a fol-
low-up meeting.
5-month follow-up after start of therapy
At the 5-month follow-up the patient fills in question-
naires, and discusses the recovery process with a focus
on personal targets with regard to physical training, and
psychological and social factors. A physical examination
takes place and (if required) personal advice is provided
by one of the therapists of the SJC.
12-month follow-up after start of therapy
Via postal correspondence the patient is asked to fill in
the 12-month questionnaires.
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At the SJC a small group of patients follow treatment
once a week for 4 months (instead of twice a week for
2 months). After the program is completed they are
encouraged to continue their training program for at

least 3 months in a regular health centre. At 7 and 14
months after start of therapy the same follow-up pro-
cedure is performed. The reason for the ‘once a week’
program is that some patients are unable to visit the

    

Consulting with a physician 

Patient history and a physical 
examination: 

ASLR, PPPP, LDL, load transfer 
abduction and adduction strength, 
and neurological research 

 

VAS pain and ‘fatigue’ 

QBPDS,  

Diagnostic consultation      
(n=2545) 

In therapy (n=1760)  
In therapy for 2 months at SJC and 3 
months self-management : 

Start therapy: SF-36 

 

VAS pain and ‘fatigue’ 

QBPDS 

VAS pain and ‘fatigue’ 

QBPDS 
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Work participation 
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5 months follow-up after  
start of therapy (n=1564) 

VAS pain and ‘fatigue’ 
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Work participation 

GPE client  

12 months follow-up 
after start of therapy   
(n=965)  

Not in therapy (n=785)       

Two months after 
therapy (n=1696)  

Figure 1 Study design. ASLR = Active Straight Leg Raise test; PPPP = Posterior Pelvic Pain Provocation test; LDL = longum dorsal sacroiliac
ligament; VAS = Visual Analogue Scale; QBPDS = Quebec Back Pain Disability Scale; SF-36 = Short Form; TSK = Tampa Scale Kinesiophobia.
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SJC twice a week due to travelling and/or physical
problems.

SJC treatment program
Patients are treated in groups of 6 accompanied by 3
therapists. In the first session a personal treatment goal/
plan is established with agreement from the patient.
During the 9th and 16th sessions there is a 1:1 patient/
therapist evaluation (in addition to the regular training
program). The remainder of the treatment sessions con-
sist of 1-hour training, a 1-hour group lesson, followed
by another 1-hour training. The training consists of
group training and/or individual coaching. Figure 2 pre-
sents the treatment protocol. The therapists (e.g., a phy-
siotherapist, Mensendieck therapist, psychologist, health
scientist, physician) are trained in the bio-psychosocial
aspects of CNLBP.
The aim of the program is to normalise motion beha-

viour. This is done by modifying the patient’s experience
of movements and increasing the experienced quality of
movements by learning about and training the reduction
of compensatory mechanisms of a physical nature, e.g.

increasing intra-abdominal pressure at low loads,
breathing cessation during loading tasks, and extreme
activity in all superficial muscles. During the program it
is explained that the above-described compensatory
mechanisms are present due to an interaction between
biophysical and psychosocial factors (multidimensional)
such as stress, psychological status and social factors.
All these factors are treated by a multidisciplinary team.
The training starts to increase awareness of excessive

tension of the muscles in trunk and extremities. The
patient is stimulated to take breaks during daily activ-
ities by using tools like time contingent management
and learning about his/her physical load and physical
capacity [18,19]. Breathing techniques are used in com-
bination with a stabilisation program to normalise the
activity of the m. multifidus, m. transversus abdominis
[20-25], diaphragm and pelvic floor (the ‘inner tube sys-
tem’). In a later stage different coordination patterns of
the lumbar-pelvic rhythm by sitting, standing, stooping
and walking are experienced by the patient, and through
strengthening exercises of the ‘global muscles’ (the
‘outer tube system’) the local load of the trunk is

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sessions 2-8 
 
1. Target: training the patient’s cognitions and physical aspects  
2. Parts of the therapy: (2 x 45 min) 

a. physical awareness and relaxation 
b. stabilization program 
c. cardio program (walking, bicycling, rowing) 
d. strength exercises (force closure) 

3. Lessons on: anatomy (2x), pain and pain experience, physical load, attitude and 
movement in daily life (2x), emotions   

4. The multi-dimensional load-carrying capacity model and behaviour change  

Session 9: Evaluation at SJC 
 
1. Target: evaluation therapy  

a. questionnaires (QBPDS and TSK, VAS pain and fatigue) 
b. personal goals of the patient and their motivation  

2.  Parts of the therapy: (2 x 45 min) 
a. physical awareness and relaxation 
b. stabilization program 
c. cardio program (walking, bicycling, rowing) 
d. strength exercises (force closure) 

3. Lesson: group evaluation and relaxation exercises  
4. Patient thinks about the phase after the program has ended 

Sessions 10-15 
 
1. Target: patient becomes own coach  
2. Parts of the therapy: (2 x 45 min) 

a. physical awareness and relaxation 
b. stabilization program 
c. cardio program (walking, bicycling, rowing) 
d. strength excises (force closure) 
e. daily activities are built up  

3. Lessons on: pelvic floor and a second pregnancy, preparing oneself for self-training, 
movement in daily life, communication, intimacy and sexuality, anatomy, pain and how 
to handle recidivism 

4. Building-up daily activities 

 Session 1 
 
1. Intake consultation between patient and therapist: 

a. screening by questionnaires, and patient’s goals 
b. patient receives an information map 
c. screening if there is a problem with the pelvic floor 
d. patient is informed of the time contingent load 
e. personal goals are created for the patient and his/her motivation for the 

therapy 
2. Introductory lesson (1 hour), a video is made of the patient’s activities and his/her 

strength (rotation and extension) is measured 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Session 16: Evaluation at SJC 
 
1. Target: evaluation of therapy program and personal goals 
2. Parts of the therapy: (1 x 45 min) 

a. physical awareness and relaxation 
b. stabilization program 
c. cardio program (walking, bicycling, rowing, cross trainer) 
d. strength excises (force closure) 
e. daily activities are built up  

3. Lesson: group and individual evaluation 
4. Testing patient’s strength; filling in and discussing questionnaires (QBPDS, TSK, VAS 

pain and fatigue, GPE patient)  

Self-management for 3 months 

1. Target: continuing therapy program and personal goals twice a week in a local ‘fitness’ 
centre  

2. Parts of the therapy:  
a. physical awareness and relaxation 
b. stabilization program 
c. cardio program (walking, bicycling, rowing, cross trainer) 
d. strength excises (force closure) 
e. daily activities are built up  

3. Evaluation at the SJC 5 months after start of therapy (2 months SJC and 3 months 
self-management); filling in/discussing questionnaires (QBPDS, TSK, VAS pain and 
fatigue, GPE patient) 

4. Physical examination: ASLR, PPPP, LDL, load transfer abduction and adduction 
strength 

Figure 2 Flow chart of therapy program. VAS = Visual Analogue Scale; QBPDS = Quebec Back Pain Disability Scale; SF-36 = Short Form;
TSK = Tampa Scale Kinesiophobia; GPE = Global Perceived Effect; ASLR = Active Straight Leg Raise; PPPP = Posterior Pelvic Pain Provocation test;
LDL = Longum Dorsal sacroiliac Ligament.
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increased [26-28]. Cardiovascular endurance is trained
by a cardio program. The daily activities of the patients
are built up, depending on the physical load that the
patient can bear.
The lessons aim to modify the patient’s cognitions

with respect to their complaints, thus reinforcing well
behaviours [29]. The group lessons include information
on the patient’s activities, functional anatomy of the
spine, principles of chronic pain, the role and impact of
emotions, communication, and finding the balance
between the load of daily life and physical capacity.
Individual coaching focuses on the specific needs/pro-

blems of the patient. The training is performed in a pro-
gressive sequence adjusted to the patient’s situation and
the clinical experience (estimation) of the therapist.
Additional assistance (as required) is provided by a
manual therapist, psychologist or therapist specialised in
body awareness.

Prognostic factors
Prognostic factors are assessed at intake and at start of
therapy by means of an interview focusing on the
patient’s history, a physical examination, and on ques-
tionnaires. After the 2-month therapy program at SJC,
post-treatment follow-up measurements are scheduled
at 5 and 12 months after start of therapy. In the present
study, the classification into domains as proposed by
Pincus et al. (2008), with one additional domain ‘Physi-
cal characteristics’, is used to order the prognostic fac-
tors [30].
Table 1 lists the prognostic factors. The prognostic

factors include: a) demographic characteristics such as
educational level, marital status, weight, alcohol, smok-
ing and drug consumption; b) clinical status such as
body mass index (BMI), pain below the knee, cause and
duration of complaints, previous rehabilitation, degree
of fatigue [31], low back pain intensity (VAS) [32,33]
and disability (QBPDS). [34,35]; c) psychological charac-
teristics such as fear avoidance (TSK) [36-42] and qual-
ity of life (SF-36) [43]; d) work-related characteristics
such as employment benefits and work participation in
relation to back complaints, and e) physical characteris-
tics such as the mobility of lumbar pelvic rhythm (video
registration) [44], strength (B-200 isostation) [45,46] and
activities of daily living (ADL) consisting of walking, sit-
ting, bicycling and lying. Figure 1 shows the physical
tests that are measured at intake, evaluated at the end
of therapy, and at 5 months after start of therapy. The
reliability and validity of these tests have been estab-
lished. The Active Straight Leg Raising (ASLR) test
[47-49] (0 = not difficult at all, 1 = minimally difficult, 2
= somewhat difficult, 3 = fairly difficult, 4 = very diffi-
cult, 5 = unable to do) is positive when the bilateral
sum score is ≥ 2 (score range 0-10). The posterior pelvic

pain provocation (PPPP) test (0 = no pain, 1 = pain uni-
lateral, 2 = pain bilateral), is positive when the bilateral
sum score is ≥ 2 (0-2). For the ligament sacro-iliacale
longum dorsal (LDL) test [27] (0 = no pain, 1 = com-
plaint of pain without grimace, flinch, or withdrawal
(mild), 2 = pain plus grimace or flinch (moderate), 3 =
the examiner is not able to complete the test because of
withdrawal (unbearable), the score is positive when the
bilateral sum score bilateral is ≥ 2 (score range 0-6).
The load transfer adduction test (score best to worse >
129-0 Newton) and abduction (score best to worse >
196-0 Newton) [50] is measured with a microfet in
Newtons.
The choice to include these specific variables in the

analyses as potential prognostic factors is based on a lit-
erature review [30], the quality of tests, and clinical
experience in the SJC.

Outcomes
Outcomes are assessed at intake, at the start and end of
therapy, and at 5 and 12 months after start of therapy
using questionnaires (Figure 1). An international group
of back pain researchers recommended a standard bat-
tery of outcome measures to represent the multiple
dimensions of outcome in the field of back pain [14,16].
We measured improvement of the patient with various
measures: 1) pain intensity measured with a visual ana-
logue scale (VAS; at the moment, minimum and maxi-
mum) [51,52], 2) low-back-pain-specific disability is
measured with the Quebec Back Pain Disability Scale
(QBPDS) [53], 3) generic health status. The Short Form
(SF-36) is measured at start of therapy [54-58]. The
three instruments have shown to be reliable, valid and
responsive for a minimal important change (MIC)
[32-35,52,53,59-64]. 4) Global Perceived Effect (GPE) of
the patient is measured with a 5-point scale (1 = much
improved, 2 = slightly improved, 3 = no change, 4 =
slightly worsened, 5 = much worsened) [16]. The GPE is
proven valid [16,65], and 5) work participation. Work
participation is measured by dividing ‘current work
hours’ by ‘former work employment hours’ prior to
CNLBP. No psychometric values are known for this
instrument.

Analyses
Baseline characteristics of the patients are presented as
descriptive statistics. Data on the course of CNLPB
recovery during treatment are presented in graphs and
tables at 5 and 12 months after start of therapy. The
development of a multivariate prognostic model is based
on principles and methods described by Moons and Alt-
man et al. [66-69]. The relationship between potential
prognostic factors and outcome is evaluated using
bivariate and multivariate analyses. For all outcome
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Table 1 Baseline characteristics of the study population (n = 1760)

Variables Population (n = 1760) Missing value

Number of female participants 1307(74.3) 0

Age in years: M (SD) 40.1(10.6) 0

Weight (kg): M (SD)* 75.3(14.8) 81(4.6)

Height (cm): M (SD)* 172.2(8.8) 70(4.0)

Demographic factors

Low education * 716(40.7) 71(4.0)

Marital status/living with one adult* 1515(86.1) 46(2.6)

Lifestyle

Alcohol consumers; more than 2 per day* 73(4.1) 326(18.5)

Smoking ‘yes’ * 413(23.5) 326(18.5)

No drug consumers * 1399(79.5) 313(17.8)

Clinical status

Patients with BMI > 25* 783(44.5) 88(5.0)

Duration of complaints in years: M (SD) 7.7(8.8) 0

1 gradual emergence of NLBP 1167(66.3) 30(1.7)

2 sudden emergence of NLBP 563(32.0)

Cause 23(1.3)

1 accident/wrong movement 374(21.3)

2 after physical overload 73(4.1)

3 during pregnancy or after delivery 586(33.3)

4 surgery pelvis/back or after HNP 32(1.8)

5 unknown 672(38.2)

Previous revalidation program* 186(10.6) 101(5.7)

Co-morbidity 275(15.6) 88(5.0)

VAS Pain intensity LBP in mm: M (SD)

1 present pain intensity 55.5(23.0) 5(0.3)

2 minimal pain intensity 34.6(21.7) 13(0.7)

3 maximal pain intensity 80.0(16.2) 13(0.7)

Pain intensity due to CNLBP in the previous 3 months 52(3.0)

1 stable pain intensity 865(49.1)

2 increased pain intensity 723(41.1)

3 decreased pain intensity 120(6.8)

VAS degree of fatigue LBP in mm: M (SD)

1 present fatigue 56.5(26.6) 118(6.7)

2 minimal fatigue 32.2(23.3) 169(9.6)

3 maximal fatigue 77.8(20.4) 169(9.6)

Disability (QBPDS): M (SD) 51.7(15.6) 8(0.5)

Psychological factors

Fear avoidance (TSK): M (SD) 36.7(7.3) 50(2.8)

SF-36 (health-related quality of life)

PCS 31.8(7.1) 493(28.0)

MCS 46.5(10.3) 493(28.0)

Work-related factors

Employment status benefit 924(52.5) 353(20.1)

Work participation 161(9.1)

1 100% working 391(22.2)

2 1-99% working 488(27.7)

3 not working 689(39.1)

4 retired 31(1.8)

Less work due to 460(26.1)
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measurements, separate analyses are conducted to inves-
tigate prognostic factors at 5 and 12 months after start
of therapy. Differences between baseline and follow-up
scores are analyzed using repeated measures analysis of
variance. Logistic regression is used to determine odds
ratios (ORs) of recovery, initially for each variable inde-
pendently and then in a multiple regression model.
Recovery is operationalised into two definitions:

‘improvement in’ [16,33,70] and ‘absolute’ [16,71-73]
recovery for each outcome measurement. All analyses
are conducted with SPSS for Windows (version 18.0).

Results
Baseline Measurements
A total of 2,545 patients [mean age 40.4 (10.9) years;
73.3% women] visited the SJC for an intake consultation

between January 2003 and December 2008. Of these,
1,760 patients [mean age 40.1 (10.6) years; 74.3%
women] with CNLBP met the inclusion criteria, com-
pleted the 2-month therapy program, and were followed
up at 5 and 12 months after start of therapy. Of this lat-
ter group, 96 followed the ‘once a week’ therapy pro-
gram.(with a duration of 4 months). A total of 785
patients [mean age 41.3 (11.5) years; 70.3% women] had
the intake consultation but decided not to start therapy:
reasons given for this included, only wanting the consul-
tation and/or a diagnosis and/or some advice, referred
to another specialist (e.g. psychologist, orthopaedic sur-
geon), decided not to come, travel distance too far, and
unknown reasons.
The distribution of prognostic factors were similar

in both the excluded and included groups regarding

Table 1 Baseline characteristics of the study population (n = 1760) (Continued)

1 complaints 772(43.9)

2 unemployed 19(1.1)

3 different reasons 177(10.1)

4 fully working 332(18.9)

Physical examination

LDL positive

1 left 1373(78.0) 29(1.6)

2 right 1336(75.9) 31(1.8)

Mobility (VR) (degrees in flexion): M (SD)

1 pelvis in flexion 40.7(15.7) 154(8.8)

2 low back in flexion 47.3(14.3) 154(8.8)

3 pelvis+low back in flexion (ROM) 88.0(24.6) 154(8.8)

ASLR positive (sum score ≥ 3)

1 by general practitioner 1442(81.9) 16(0.9)

2 by patient 1217(69.1) 8(0.5)

ADL function - duration > 31 min without pain increase

1 walking 410(23.3) 10(0.6)

2 cycling 312(17.8) 287(16.3)

3 sitting 432(24.5) 13(0.7)

4 lying 1017(57.8) 15(0.9)

5 standing 106(6.1) 9(0.5)

PPPP positive (uni or bilateral) 1110(63.1) 50(2.8)

Load transfer Abduction (Newton): M (SD) 224.9 (96.4) 137 (7.8)

Load transfer Adduction (Newton): M (SD) 172.5 (87.2) 136 (7.7)

B200 Isostation (strength) (Newton): M (SD)

1 extension 81.6(45.8) 107(6.1)

2 flexion 65.2(45.0) 106(6.0)

3 lateroflexion left 68.1(41.2) 106(6.0)

4 lateroflexion right 74.2(39.4) 106(6.0)

5 rotation left 34.6(23.1) 107(6.1)

6 rotation right 33.4(22.5) 108 (6.1)

Values are numbers (percentages) unless stated otherwise.

* these factors were reported when therapy started, or gathered from the personal status; M = mean; SD = standard deviation; BMI = Body Mass Index; NLBP =
non-specific low back pain; VAS = Visual analogue scale; QBPDS = Quebec Back Pain Disability Scale; TSK = Tampa Scale Kinesiophobia; SF-36 = Short Form; PCS
= Physical Component Summary; MCS = Mental Component Summary; SCL-90 = Symptom Checklist; GPE = Global Perceived Effect; ADL = activities of daily
living; VR = video registration; ASLR = Active Straight Leg Raise; PPPP = Posterior Pelvic Pain Provocation test; LDL = longum dorsal sacroiliac ligament.

Verkerk et al. BMC Musculoskeletal Disorders 2011, 12:252
http://www.biomedcentral.com/1471-2474/12/252

Page 7 of 10



demographic characteristics, clinical status, psycholo-
gical status, work-related parameters, and physical
examination. Table 1 presents the baseline character-
istics of the 1,760 patients; 74.3% is female with a
(mean) duration of LBP complaints of 7.8 (SD 8.8)
years. Of all patients, 90.2% had stable or increased
low back pain intensity in the 3 months prior to
intake. Pain intensity and disability showed moderate
to severely impaired patients; 43.9% worked less
because of their complaints. Of the 1,760 patients,
1,696 (96.4%) completed the 2-month therapy pro-
gram, 1,564 (88.9%) participated in the 5-month fol-
low-up and 965 (54.8%) completed the 12-month
follow-up after start of therapy.

Discussion
Little information is available on the prognostic factors
for recovery in patients with chronic non-specific low
back pain. The present study is designed to provide
insight into the course and prognostic factors for recov-
ery in patients with CNLBP who are managed in a reha-
bilitation centre.
The study population was recruited from a multidisci-

plinary outpatient rehabilitation clinic (part of regular
care), which leads to a more pragmatic approach regard-
ing the prognosis of patients with CNLBP. In the 6 years
during which patients have been followed for 12 months
after start of therapy, the procedure of data recording
and the follow-up period has been consistent. This lim-
its information bias for the outcome recovery. Another
strength of this study is that use of five domains of
recovery allows to describe and analyse a broader per-
spective of relevant health outcomes for patients with
CNLBP.
The study also has some limitations. First, we are

unable to present the natural (untreated) course of
CNLBP, because all patients receive multidisciplinary
treatment during rehabilitation [74,75]. Also, most
changes in outcome measurements are reported by the
patients themselves, which might lead to some bias. The
existing SJC procedure was maintained with regard to
the follow-up. This probably decreased the response rate
(especially at 12 months after start of therapy) because
some patients were no longer motivated or were not
approached to provide a response if they did not
respond to the postal requests.

Impact of this study
This study provides information on relevant prognostic
factors for recovery, and presents data on the course of
patients with CNLBP following a multidisciplinary reha-
bilitation program.

Author details
1Rotterdam University of Applied Sciences, Rotterdam, The Netherlands.
2Spine & Joint Centre, Rotterdam, Netherlands. 3Department of General
Practice, Erasmus MC, University Medical Center, Rotterdam, Netherlands.
4Department of Neuroscience, Erasmus MC, University Medical Center,
Rotterdam, Netherlands.

Authors’ contributions
All authors participated in the design of the study. KV drafted the
manuscript with input from the other authors. All authors read, revised and
approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 25 May 2011 Accepted: 2 November 2011
Published: 2 November 2011

References
1. Elders LA, Burdorf A: Prevalence, incidence, and recurrence of low back

pain in scaffolders during a 3-year follow-up study. Spine (Phila Pa 1976)
2004, 29:E101-106.

2. 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, 113:73-77.

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

4. Hayden JA, Dunn KM, van der Windt DA, Shaw WS: What is the prognosis
of back pain? Best Pract Res Clin Rheumatol 2010, 24:167-179.

5. 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, 12:149-165.

6. van Tulder MW, Koes BW, Bouter LM: Conservative treatment of acute and
chronic nonspecific low back pain. A systematic review of randomized
controlled trials of the most common interventions. Spine (Phila Pa 1976)
1997, 22:2128-2156.

7. Wasiak R, Young AE, Dunn KM, Cote P, Gross DP, Heymans MW, von
Korff M: Back pain recurrence: an evaluation of existing indicators and
direction for future research. Spine (Phila Pa 1976) 2009, 34:970-977.

8. Hayden JA, Cote P, Steenstra IA, Bombardier C: Identifying phases of
investigation helps planning, appraising, and applying the results of
explanatory prognosis studies. J Clin Epidemiol 2008, 61:552-560.

9. Hayden JA, Chou R, Hogg-Johnson S, Bombardier C: Systematic reviews of
low back pain prognosis had variable methods and results: guidance for
future prognosis reviews. J Clin Epidemiol 2009, 62:781-796, e781.

10. Kent PM, Keating JL: Can we predict poor recovery from recent-onset
nonspecific low back pain? A systematic review. Man Ther 2008, 13:12-28.

11. Pincus T, Burton AK, Vogel S, Field AP: A systematic review of
psychological factors as predictors of chronicity/disability in prospective
cohorts of low back pain. Spine (Phila Pa 1976) 2002, 27:E109-120.

12. Steenstra IA, Verbeek JH, Heymans MW, Bongers PM: Prognostic factors for
duration of sick leave in patients sick listed with acute low back pain: a
systematic review of the literature. Occup Environ Med 2005, 62:851-860.

13. Kamper SJ, Stanton TR, Williams CM, Maher CG, Hush JM: How is recovery
from low back pain measured? A systematic review of the literature. Eur
Spine J 2010, 20(1):9-18.

14. Bombardier C: Outcome assessments in the evaluation of treatment of
spinal disorders: summary and general recommendations. Spine (Phila Pa
1976) 2000, 25:3100-3103.

15. Bombardier C, Hayden J, Beaton DE: Minimal clinically important
difference. Low back pain: outcome measures. J Rheumatol 2001,
28:431-438.

16. Ostelo RW, de Vet HC: Clinically important outcomes in low back pain.
Best Pract Res Clin Rheumatol 2005, 19:593-607.

17. Bekkering GE, Engers AJ, Wensing M, Hendriks HJ, van Tulder MW,
Oostendorp RA, Bouter LM: Development of an implementation strategy
for physiotherapy guidelines on low back pain. Aust J Physiother 2003,
49:208-214.

Verkerk et al. BMC Musculoskeletal Disorders 2011, 12:252
http://www.biomedcentral.com/1471-2474/12/252

Page 8 of 10

http://www.ncbi.nlm.nih.gov/pubmed/10355306?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10355306?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10355306?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10355306?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12907487?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12907487?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20227639?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20227639?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12709853?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12709853?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18471659?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18471659?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18471659?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19136234?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19136234?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19136234?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17658288?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17658288?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16299094?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16299094?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16299094?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20552378?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20552378?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11246692?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11246692?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15949778?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12952520?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12952520?dopt=Abstract


18. Bunzli S, Gillham D, Esterman A: Physiotherapy-provided operant
conditioning in the management of low back pain disability: A
systematic review. Physiother Res Int 2010, 16:4-19.

19. Koes BW, Sanders RJ, Tuut MK: [The Dutch Institute for Health Care
Improvement (CBO) guideline for the diagnosis and treatment of
aspecific acute and chronic low back complaints]. Ned Tijdschr Geneeskd
2004, 148:310-314.

20. Ferreira PH, Ferreira ML, Maher CG, Herbert RD, Refshauge K: Specific
stabilisation exercise for spinal and pelvic pain: a systematic review. Aust
J Physiother 2006, 52:79-88.

21. Hides JA, Jull GA, Richardson CA: Long-term effects of specific stabilizing
exercises for first-episode low back pain. Spine (Phila Pa 1976) 2001, 26:
E243-248.

22. Hodges PW, Richardson CA: Inefficient muscular stabilization of the
lumbar spine associated with low back pain. A motor control evaluation
of transversus abdominis. Spine (Phila Pa 1976) 1996, 21:2640-2650.

23. Hodges PW, Richardson CA: Contraction of the abdominal muscles
associated with movement of the lower limb. Phys Ther 1997, 77:132-142,
discussion 142-134.

24. Hodges PW, Richardson CA: Delayed postural contraction of transversus
abdominis in low back pain associated with movement of the lower
limb. J Spinal Disord 1998, 11:46-56.

25. Jull GA, Richardson CA: Motor control problems in patients with spinal
pain: a new direction for therapeutic exercise. J Manipulative Physiol Ther
2000, 23:115-117.

26. Pool-Goudzwaard AL, Vleeming A, Stoeckart R, Snijders CJ, Mens JM:
Insufficient lumbopelvic stability: a clinical, anatomical and
biomechanical approach to ‘a-specific’ low back pain. Man Ther 1998,
3:12-20.

27. Vleeming A, de Vries HJ, Mens JM, van Wingerden JP: Possible role of the
long dorsal sacroiliac ligament in women with peripartum pelvic pain.
Acta Obstet Gynecol Scand 2002, 81:430-436.

28. Vleeming A, Pool-Goudzwaard AL, Stoeckart R, van Wingerden JP,
Snijders CJ: The posterior layer of the thoracolumbar fascia. Its function
in load transfer from spine to legs. Spine (Phila Pa 1976) 1995, 20:753-758.

29. van Wingerden JP: Functional anatomy in low back rehabilitation;
balance in the biopsychosocial model. Thesis 2009.

30. 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, 59:14-24.

31. van Hooff ML, Geurts SA, Kompier MA, Taris TW: “How fatigued do you
currently feel?” Convergent and discriminant validity of a single-item
fatigue measure. J Occup Health 2007, 49:224-234.

32. Bolton JE, Wilkinson RC: Responsiveness of pain scales: a comparison of
three pain intensity measures in chiropractic patients. J Manipulative
Physiol Ther 1998, 21:1-7.

33. Ostelo RW, Deyo RA, Stratford P, Waddell G, Croft P, Von Korff M,
Bouter LM, de Vet HC: Interpreting change scores for pain and
functional status in low back pain: towards international consensus
regarding minimal important change. Spine (Phila Pa 1976) 2008,
33:90-94.

34. Kopec JA, Esdaile JM, Abrahamowicz M, Abenhaim L, Wood-Dauphinee S,
Lamping DL, Williams JI: The Quebec Back Pain Disability Scale.
Measurement properties. Spine (Phila Pa 1976) 1995, 20:341-352.

35. Kopec JA, Esdaile JM, Abrahamowicz M, Abenhaim L, Wood-Dauphinee S,
Lamping DL, Williams JI: The Quebec Back Pain Disability Scale:
conceptualization and development. J Clin Epidemiol 1996, 49:151-161.

36. Goubert L, Crombez G, Van Damme S, Vlaeyen JW, Bijttebier P, Roelofs J:
Confirmatory factor analysis of the Tampa Scale for Kinesiophobia:
invariant two-factor model across low back pain patients and
fibromyalgia patients. Clin J Pain 2004, 20:103-110.

37. Ostelo RW, Swinkels-Meewisse IJ, Knol DL, Vlaeyen JW, de Vet HC:
Assessing pain and pain-related fear in acute low back pain: what is the
smallest detectable change? Int J Behav Med 2007, 14:242-248.

38. Roelofs J, Goubert L, Peters ML, Vlaeyen JW, Crombez G: The Tampa Scale
for Kinesiophobia: further examination of psychometric properties in
patients with chronic low back pain and fibromyalgia. Eur J Pain 2004,
8:495-502.

39. Roelofs J, Sluiter JK, Frings-Dresen MHW, Goossens M, Thibault P,
Boersma K, Vlaeyen JWS: Fear of movement and (re)injury in chronic
musculoskeletal pain: Evidence for an invariant two-factor model of the

Tampa Scale for Kinesiophobia across pain diagnoses and Dutch,
Swedish and Canadian samples. Pain 2007, 131:181-190.

40. Swinkels-Meewisse EJ, Roelofs J, Oostendorp RA, Verbeek AL, Vlaeyen JWS:
Acute Low back pain: pain-related fear and pain catastrophizing
influence physical performance and perceived disability. Pain 2006,
120:36-43.

41. Swinkels-Meewisse EJ, Swinkels RA, Verbeek AL, Vlaeyen JW,
Oostendorp RA: Psychometric properties of the Tampa Scale for
kinesiophobia and the fear-avoidance beliefs questionnaire in acute low
back pain. Man Ther 2003, 8:29-36.

42. Vlaeyen JW, Kole-Snijders AM, Boeren RG, van Eek H: Fear of movement/
(re)injury in chronic low back pain and its relation to behavioral
performance. Pain 1995, 62:363-372.

43. McHorney CA, Ware JE Jr: Construction and validation of an alternate
form general mental health scale for the Medical Outcomes Study
Short-Form 36-Item Health Survey. Med Care 1995, 33:15-28.

44. van Wingerden JP, Vleeming A, Ronchetti I: Differences in standing and
forward bending in women with chronic low back or pelvic girdle pain:
indications for physical compensation strategies. Spine (Phila Pa 1976)
2008, 33:E334-341.

45. Hutten MM, Hermens HJ: Reliability of lumbar dynamometry
measurements in patients with chronic low back pain with test-retest
measurements on different days. Eur Spine J 1997, 6:54-62.

46. Hutten MM, Hermens HJ: Relationships between isoinertial lumbar
dynamometry parameters and demographic parameters in chronic low
back pain patients. Eur Spine J 1998, 7:454-460.

47. Mens JM, Pool-Goudzwaard A, Beekmans RE, Tijhuis MT: Relation between
subjective and objective scores on the active straight leg raising test.
Spine (Phila Pa 1976) 2010, 35:336-339.

48. Mens JM, Vleeming A, Snijders CJ, Koes BW, Stam HJ: Reliability and
validity of the active straight leg raise test in posterior pelvic pain since
pregnancy. Spine (Phila Pa 1976) 2001, 26:1167-1171.

49. Mens JM, Vleeming A, Snijders CJ, Koes BW, Stam HJ: Validity of the active
straight leg raise test for measuring disease severity in patients with
posterior pelvic pain after pregnancy. Spine (Phila Pa 1976) 2002,
27:196-200.

50. Mens JM, Vleeming A, Snijders CJ, Ronchetti I, Stam HJ: Reliability and
validity of hip adduction strength to measure disease severity in
posterior pelvic pain since pregnancy. Spine (Phila Pa 1976) 2002,
27:1674-1679.

51. MC Cormack HM, Horne de DJL, Sheater S: Clinical applications of visual
analoque scales: a critical review. Psych Med 1988, 18:1007-1019.

52. Folstein MF, R L: Reliability, validity, and clinical application of the visual
analoque mood scale. Psych Med 1973, 3:479-486.

53. Schoppink LE, van Tulder MW, Koes BW, Beurskens SA, de Bie RA: Reliability
and validity of the Dutch adaptation of the Quebec Back Pain Disability
Scale. Phys Ther 1996, 76:268-275.

54. Davidson M, Keating JL, Eyres S: A low back-specific version of the SF-36
Physical Functioning scale. Spine (Phila Pa 1976) 2004, 29:586-594.

55. Gandek B, Sinclair SJ, Kosinski M, Ware JE Jr: Psychometric evaluation of
the SF-36 health survey in Medicare managed care. Health Care Financ
Rev 2004, 25:5-25.

56. Gandek B, Ware JE Jr, Aaronson NK, Alonso J, Apolone G, Bjorner J,
Brazier J, Bullinger M, Fukuhara S, Kaasa S, et al: Tests of data quality,
scaling assumptions, and reliability of the SF-36 in eleven countries:
results from the IQOLA Project. International Quality of Life Assessment.
J Clin Epidemiol 1998, 51:1149-1158.

57. Walsh TL, Hanscom B, Lurie JD, Weinstein JN: Is a condition-specific
instrument for patients with low back pain/leg symptoms really
necessary? The responsiveness of the Oswestry Disability Index,
MODEMS, and the SF-36. Spine (Phila Pa 1976) 2003, 28:607-615.

58. Ware JE, Kosinski M: Interpreting SF-36 summary health measures: a
response. Qual Life Res 2001, 10:405-413, discussion 415-420.

59. Beurskens AJ, de Vet HC, Koke AJ: Responsiveness of functional status in
low back pain: a comparison of different instruments. Pain 1996, 65:71-76.

60. Fritz JM, Irrgang JJ: A comparison of a modified Oswestry Low Back Pain
Disability Questionnaire and the Quebec Back Pain Disability Scale. Phys
Ther 2001, 81:776-788.

61. Hicks GE, Manal TJ: Psychometric properties of commonly used low back
disability questionnaires: are they useful for older adults with low back
pain? Pain Med 2009, 10:85-94.

Verkerk et al. BMC Musculoskeletal Disorders 2011, 12:252
http://www.biomedcentral.com/1471-2474/12/252

Page 9 of 10

http://www.ncbi.nlm.nih.gov/pubmed/15015247?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15015247?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15015247?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16764545?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16764545?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9037214?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9037214?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9493770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9493770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9493770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10714539?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10714539?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11487296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11487296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12027817?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12027817?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18163411?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18163411?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18163411?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17575403?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17575403?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17575403?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9467094?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9467094?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8606316?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8606316?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14770050?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14770050?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14770050?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18001240?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18001240?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15324781?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15324781?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15324781?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17317011?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17317011?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17317011?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17317011?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16359797?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16359797?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12586559?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12586559?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12586559?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8657437?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8657437?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8657437?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7823644?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7823644?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7823644?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9093828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9093828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9093828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9883954?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9883954?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9883954?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8602412?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8602412?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8602412?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15493441?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15493441?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9817132?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9817132?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9817132?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11763203?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11763203?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8826492?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8826492?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11175676?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11175676?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19222773?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19222773?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19222773?dopt=Abstract


62. Mens JM, Vleeming A, Snijders CJ, Ronchetti I, Ginai AZ, Stam HJ:
Responsiveness of outcome measurements in rehabilitation of patients
with posterior pelvic pain since pregnancy. Spine (Phila Pa 1976) 2002,
27:1110-1115.

63. Reneman MF, Jorritsma W, Schellekens JM, Goeken LN: Concurrent validity
of questionnaire and performance-based disability measurements in
patients with chronic nonspecific low back pain. J Occup Rehabil 2002,
12:119-129.

64. van Hooff ML, van der Merwe JD, O’Dowd J, Pavlov PW, Spruit M, de
Kleuver M, van Limbeek J: Daily functioning and self-management in
patients with chronic low back pain after an intensive cognitive
behavioral programme for pain management. Eur Spine J 2010,
19:1517-1526.

65. Hagg O, Fritzell P, Nordwall A: The clinical importance of changes in
outcome scores after treatment for chronic low back pain. Eur Spine J
2003, 12:12-20.

66. Altman DG, Vergouwe Y, Royston P, Moons KG: Prognosis and prognostic
research: validating a prognostic model. BMJ 2009, 338:b605, 1432-1435.

67. Moons KG, Altman DG, Vergouwe Y, Royston P: Prognosis and prognostic
research: application and impact of prognostic models in clinical
practice. BMJ 2009, 338:b606, 1487-1490.

68. Moons KG, Royston P, Vergouwe Y, Grobbee DE, Altman DG: Prognosis
and prognostic research: what, why, and how? BMJ 2009, 338:b375, 1317-
1320.

69. Royston P, Moons KG, Altman DG, Vergouwe Y: Prognosis and prognostic
research: Developing a prognostic model. BMJ 2009, 338:b604, 1373-1377.

70. Helmhout PH, Staal JB, Heymans MW, Harts CC, Hendriks EJ, de Bie RA:
Prognostic factors for perceived recovery or functional improvement in
non-specific low back pain: secondary analyses of three randomized
clinical trials. Eur Spine J 2010, 19:650-659.

71. Dunn KM, Croft PR: Classification of low back pain in primary care: using
“bothersomeness” to identify the most severe cases. Spine (Phila Pa 1976)
2005, 30:1887-1892.

72. Dunn KM, Croft PR: Repeat assessment improves the prediction of
prognosis in patients with low back pain in primary care. Pain 2006,
126:10-15.

73. Kamper SJ, Maher CG, Herbert RD, Hancock MJ, Hush JM, Smeets RJ: How
little pain and disability do patients with low back pain have to
experience to feel that they have recovered? Eur Spine J 2010,
19:1495-1501.

74. Ferreira ML, Smeets RJ, Kamper SJ, Ferreira PH, Machado LA: Can we
explain heterogeneity among randomized clinical trials of exercise for
chronic back pain? A meta-regression analysis of randomized controlled
trials. Phys Ther 2010, 90:1383-1403.

75. van Middelkoop M, Rubinstein SM, Kuijpers T, Verhagen AP, Ostelo R,
Koes BW, van Tulder MW: A systematic review on the effectiveness of
physical and rehabilitation interventions for chronic non-specific low
back pain. Eur Spine J 2010, 20(1):19-39.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2474/12/252/prepub

doi:10.1186/1471-2474-12-252
Cite this article as: Verkerk et al.: Course and prognosis of recovery for
chronic non-specific low back pain: design, therapy program and
baseline data of a prospective cohort study. BMC Musculoskeletal
Disorders 2011 12:252.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Verkerk et al. BMC Musculoskeletal Disorders 2011, 12:252
http://www.biomedcentral.com/1471-2474/12/252

Page 10 of 10

http://www.ncbi.nlm.nih.gov/pubmed/12228943?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12228943?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12228943?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20506027?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20506027?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20506027?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12592542?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12592542?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19477892?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19477892?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19502216?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19502216?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19502216?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19237405?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19237405?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19336487?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19336487?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20035358?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20035358?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20035358?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16842921?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16842921?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20229120?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20229120?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20229120?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20671101?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20671101?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20671101?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20671101?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20640863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20640863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20640863?dopt=Abstract
http://www.biomedcentral.com/1471-2474/12/252/prepub

	Abstract
	Background
	Methods/Design
	Discussion

	Background
	Methods/Design
	Design
	Participants
	Procedure in the SJC
	Intake (diagnostic consultation)
	Therapy Program
	5-month follow-up after start of therapy
	12-month follow-up after start of therapy

	SJC treatment program
	Prognostic factors
	Outcomes
	Analyses

	Results
	Baseline Measurements

	Discussion
	Impact of this study

	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history

