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PREDICTORS OF RETURN TO WORK IN PATIENTS SICK LISTED FOR
SUB-ACUTE LOW BACK PAIN: A 12-MONTH FOLLOW-UP STUDY
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Objective: To investigate whether personal and work-related
factors, physical performance and back-speciﬁc questionnaires predict return to work.
Design: A prospective study identifying prognostic factors
for return to work.
Subjects: Ninety-three patients sick-listed for 8–12 weeks for
non-speciﬁc sub-acute low back pain included in a randomized controlled trial.
Methods: Patients were examined with regard to demographic variables, a battery of back-speciﬁc questionnaires
and physical tests before entering a randomized controlled
trial. A stepwise backward Cox regression model was
established to identify the most powerful predictors.
Results: During follow-up 78.5% of the patients have
returned to full-time work. Fear-avoidance beliefs for work
(relative risk (RR) for 1 SD change 0.49; 95% conﬁdence
interval (CI) 0.38–0.64), disability (RR 1.39, 95% CI 1.02–
1.88) and cardiovascular ﬁtness (RR 1.42, 95% CI 1.12–1.79)
were identiﬁed as the best predictors for return to work.
The prevalence of correct predictions was 69.3%.
Conclusion: The predictors identiﬁed in the present study
may reﬂect personal risk factors in a patient who gets acute
low back pain. On the other hand, they may support that
fear of pain and injury may be more disabling than pain
itself, and that deconditioning is a result of altered behaviour
reﬂecting attitudes towards low back pain in society, and
information and advice given in primary healthcare.
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INTRODUCTION
The socio-economic costs of low back pain (LBP) in terms of
absenteeism, disability and medical expenses are immense (1).
LBP is the most frequent single cause of sick-listing, early
retirement and disability pension in Norway (2). Cohort studies
of the general working population have identiﬁed lower level of
education and socio-economic position (3), perceived work as
# 2005 Taylor & Francis. ISSN 1650–1977
DOI 10.1080/16501970510040344

constantly physical demanding, health complaints other than
back pain, and frequent feeling of being tired and worn out (4) as
risk factors for disability pension within the Norwegian welfare
system.
Patients sick-listed for LBP have an increased risk of developing long-term disability and permanent work incapacity (1).
Previous studies have tried to identify characteristics predicting
long-term disability or return to work (RTW) for patients sicklisted for LBP (5–9). Predictors can help to identify patients with
a good prognosis and patients at risk for long-term disability.
Hence, predictors may have clinical implications. Factors
identiﬁed as positive predictors for RTW are good health and
psychological status (5, 7), high job satisfaction (7), demographic and socio-economic variables such as being a breadwinner, being married, young age, and fewer job, personal, or
family-related problems (7, 10, 11). Reporting less or intermittent pain (5, 7, 8) and less exhaustion for a physical ﬁtness
test were also positive factors for RTW (5). Factors identiﬁed as
negative prognostic factors were lack of energy, low Internal
Health Locus of Control Score, fear-avoidance, less favourable
score on Minnesota Multiphasic Personality Inventory (MMPI),
multiple positive Waddell non-organic signs, reduced subjective
work ability, low expectations of returning to work (5, 6, 8,
12–16). In addition, negative factors were older age, more
children, being less physically active (6, 8), working in the
construction industry or in a position giving a constant load on
the back (5, 8) and a history of back pain including factors such
as reports of severe pain and/or disability, pain referred into the
leg, lag time from injury to treatment, previous injuries or
restricted lateral mobility (6, 8, 11, 12, 14, 17, 18). Length of
time out of work (11, 13) and workers compensation/personal
injury insurance status (14) were also found to inﬂuence RTW in
subjects being sick-listed for LBP.
Studies of patients seeking medical help for acute or sub-acute
LBP, but not yet sick-listed, have identiﬁed fear-avoidance
beliefs for work (19), a fear-avoidance model including stress
and personality variables (9), previous chronic LBP, initial great
disability and poor job satisfaction (20) as risk factors for sicklisting.
One of the most important predictive characteristics for RTW
is the length of sick-leave (1, 11, 13, 21). The ﬁrst 2 months
appears to be a critical period in the natural history of LBP (9)
and patients not returning to work during the sub-acute phase
have an increased risk of long-term sick leave and chronic
disability (1, 21). Except for the studies of Haldorsen et al. (6)
and van der Giezen et al. (7), the above-mentioned studies
J Rehabil Med 37

366

K. Storheim et al.

include subjects with a varied length of sick leave or both
working and sick-listed subjects. Predictors have shown to
change in strength parallel to increase in time out of work (11,
13). Additionally, studies often focus on demographic variables
and to a lesser extent on instruments developed for studies of
LBP patients. Hence, the aim of the present study was to identify
predictors of RTW 1 year after inclusion, in patients with
homogeneous sick-listing period included at a prognostic critical
point for RTW by using back-speciﬁc instruments covering all
recommended domains in back pain research.

MATERIAL AND METHODS
Subjects
In this 3-armed randomized controlled trial comparing physical exercise
and cognitive intervention with a control group (22) patients were
included on the basis of the following criteria: sick-listed from a
permanent job and receiving between 50% and 100% compensation for
non-speciﬁc LBP for 8–12 weeks, but with no sick-leave due to LBP
during a period of 12 weeks before the current sick-listing period; aged
between 20 and 60 years; able to read and write Norwegian.
Exclusion criteria were LBP caused by disc herniation with radiculopathy, spinal stenosis with neurological deﬁcit, spondylolysis or
spondylolisthesis over grade 2, spinal fracture, tumour or infection. Also
excluded were patients with rheumatic diseases, previous back surgery,
pregnancy, diseases that might interfere with participation ( psychiatric
or somatic), abuse of drugs or alcohol, and/or regularly physical exercise
habits (more than 3 times per week for the last 6 months; essential for
achieving physiological effect of the exercise intervention).
Patients were recruited from the local National Insurance Ofﬁces and
from general practitioner’s (GPs) in 2 counties with a total population of
about 150,000 people near Oslo, Norway. The inclusion period was from
March 1998 to April 2001. Interventions administered by the project
were a standard investigation by a specialist in physical medicine and
rehabilitation, followed by physical group training intervention or by
cognitive intervention. The control group received usual care from their
GP (22). All patients were informed about the study in writing and orally
and gave their informed consent before inclusion. Approval was
obtained from the Regional Committee of Medical Research Ethics and
from the Data Inspectorate.
Variables tested for prediction value
Demographic variables were collected by questionnaire on the day of
inclusion into the project. Variables covered were personal factors (age,
gender, weight, height, body mass index, smoking/alcohol consumption,
social participation at leisure time, level of leisure time physical activity,
marital status, children and family responsibilities, social and family
network/support, job-related factors (heaviness of workload, job satisfaction, support from colleagues and employer, job characteristics
( physical, psychological, social, environments)), socio-economic status
(formal education (3 levels: primary school, high school, college/
university), professional education (divided into 2 categories: 3 years,
>3 years) and socio-economic position (occupation classiﬁed according
to 6 socio-economic groups: unskilled workers, skilled workers, routine
non-manual low, routine non-manual high, professionals low, professionals high), LBP history (duration of LBP, former sick-listing, former
exploration and treatment for LBP) and co-morbidity (22–24).
International panels of experts have recommend the following
instruments for LBP studies: pain symptoms (bothersomeness or severity
and frequency of LBP and leg pain), back speciﬁc function, and generic
health status (25). All recommended domains were covered, in addition
to pain behaviour, life satisfaction and tests of physical performance.
Pain symptoms. LBP and leg pain were assessed by 2 separate
horizontal visual analogue scales (VAS). Ohlund et al.’s pain drawing
sheet was used for registration of pain distribution. Based on pain
localization on the pain drawing, subjects were subcategorized; 1 = pain
localized to the lower back, 2 = lower back pain with pain radiating to
the leg, 3 = generalized pain. Consumption of painkillers was registered
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at a 4-point scale (1 = daily, 2 = weekly, 3 = less than every week,
4 = never) (see reference 22 for complete references).
Back speciﬁc function. Disability was evaluated by the Roland and
Morris Questionnaire (22).
Generic health status. This was evaluated by the SF-36 Health
Survey. The instrument covers physical health as well as mental health
and is divided into 8 sub-scales ( physical function, role physical, bodily
pain, general health, vitality, social function, role emotional and mental
health) in addition to a sub-scale for health transition (22).
Pain behaviour. Self-efﬁcacy beliefs for pain were registered using
the self-efﬁcacy subscale for pain developed by Lorig et al. Self-efﬁcacy
beliefs for function were assessed by 8 questions regarding basic
physical activities. Fear-avoidance beliefs for physical activity and work
were evaluated using Waddell et al.’s back-speciﬁc Fear-Avoidance
Belief Questionnaire (FABQ). Emotional distress was assessed by the
short version of the Hopkins Symptom Checklist (HSCL-25) and by the
Modiﬁed Somatic Pain Questionnaire (22).
Life satisfaction. This was estimated by Cantrils Ladder Scale, a 10point vertical numerical rating scale where 1 = very dissatisﬁed and
10 = very satisﬁed (22).
Physical performance. Cardiovascular ﬁtness was estimated by a submaximal bicycle ergometer test according to the method described by
Åstrand & Rodahl (26). Trunk muscle performance was assessed by
testing dynamic strength of the abdominal muscles (27) and isometric
endurance of trunk extensors (28). Flexibility was tested both via
forward bending (27) (ﬁngertip-to-ﬂoor) and by speciﬁc tests of the
hamstrings muscles (29), the hip ﬂexor muscles (27) and lumbar ventral
and lateral ﬂexion (30).
Return to work
Data on return to work were collected from the local National Insurance
Ofﬁces 12 months after inclusion to the study. Data used in the present
study were number of days on sick-leave (continuous variable) and
whether patients returned to full-time work (categorical variable) during
the 1-year follow-up period.
Statistical analysis
Predictors for return to work were identiﬁed by 3 steps.
Step 1: cross-tabulations (for categorical data; chi-square and
Fischer’s exact test) and Mann-Whitney independent samples test
(continuous variables) were used to select characteristics that differed
between patients returning and patients not returning to full-time work
during a period of 1 year after inclusion. Categorical data were collapsed
if cells in the cross-tabulation contained less than 5 counts. The selection
criterion for this ﬁrst step was set to a p-value of 0.25. Hosmer &
Lemeshow (31, p 86) indicate that a probability range of up to 0.25 should
be used in such analyses because a more stringent cut-off such as the
more traditional level p<0.05 frequently excludes important variables
for the model developed. Characteristics were divided into 5 categories:
(i) sociodemographic variables, (ii) job characteristics, (iii) pain, generic
health and physical functioning, (iv) pain behaviour and (v) physical
performance. All identiﬁed variables were thereafter tested against each
other in a correlation analysis in order to identify variables covering
similar aspects (deﬁned as a correlation coefﬁcient > 0.70).
Step 2: within each category, backward stepwise Cox regression was
performed. The dependent variable was working days lost until return to
work, event was return to full-time work during the 1-year follow-up
period, and a maximum of 4 variables (the 4 strongest) within each
category were entered into the analysis.
The ﬁnal step (Step 3) consisted of selection of the most signiﬁcant
correlate from each of the 5 categories, which subsequently was
subjected to a ﬁnal backward selection Cox regression analysis.
Predictive values were expressed as Hazard rate ratios (HRR) with 95%
conﬁdence interval (CI).
To explore the predictive value of the model, the prognostic index
(exponential term of Hazard function in the ﬁnal Cox regression model)
was calculated and its distribution was split at the median value. A 22
table crossing number of returners and non-returners with patients above
and below this median was made, out of which we calculated sensitivity,
speciﬁcity, positive predictive value, negative predictive value and the
prevalence of correct predictions (32).
The software used for statistical analysis was SPSS 11 for Windows.
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RESULTS
About 1950 persons in the target population were sick-listed for
LBP for more than 8 weeks during the inclusion period. A total
of 163 patients volunteered to participate and, of these, 93
fulﬁlled the criteria for inclusion.
Sick-listing data during the 1-year follow-up period were
available for all participants. Background variables for participants returning and not returning to work are given in Table I.
No background variables were signiﬁcantly different between
returners and non-returners. Seventy-three subjects (78.5%)
returned to full-time work during the 1-year follow-up period
(mean time before they returned was 18.5 weeks (SD 13.6)).
Survival analysis of time until patients returned to full-time
work is presented in Fig. 1.
The univariate analysis (Step 1 in the statistical analysis)
identiﬁed several characteristics associated with RTW with a
p-value < 0.25. Candidates for the Cox regression analysis were
identiﬁed in all 5 categories (Table II). Only 3 variables were
identiﬁed with p-value < 0.25 in the categories “pain behaviour”
and “physical performance”. Group allocation was not a
signiﬁcant variable ( p = 0.32). No variables were rejected
because a correlation coefﬁcient > 0.70. Non-returners were less
educated and reported more workload and more negative job
characteristics. In addition, they were less active during leisure
time (taking active part in organized groups and physical
activity at leisure), and performed less on tests of physical
performance. All back-speciﬁc questionnaires and scales
recommended by international panels of experts differed
signiﬁcantly between returners and non-returners (Table II).
Step 2 reduced candidates for the ﬁnal analysis (Table II).
Table III gives descriptive statistics of variables identiﬁed in
Step 2.
The ﬁnal analysis, including the statistically strongest variable from each category (taking active part in organized groups
at leisure, job characterized by strict routines, physical function
at the SF-36 scale, FABQ-work and cardiovascular ﬁtness
(Table II)), identiﬁed 3 predictors for RTW in returners vs nonreturners; FABQ-work, disability assessed by the sub-scale for
physical function at the SF-36 scale, and cardiovascular ﬁtness
(Table IV).
The sensitivity, speciﬁcity, positive predictive value, negative
predictive value, and the prevalence of correct predictions were
100%, 62.0%, 38.6%, 100% and 69.3%, respectively.

DISCUSSION
The best predictors for RTW in the present study including
patients with LBP sick-listed for 8–12 weeks were fear-avoidance beliefs for work, disability and cardiovascular ﬁtness. The
prevalence of correct predictions was 69.3%, which resembles
other studies published within the same ﬁeld (6, 8, 33). In
accordance with previous studies, the present study indicates
that several factors are involved in the transition from sub-acute
to chronic disabling LBP. Identiﬁed predictors may reﬂect
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Table I. Baseline demographic data of patients returning to full-time
work (Pat. RTW) and patients not returning to full-time work (Pat.
not RTW) with low back pain (LBP)

Variable
Age (years)
Height (cm)
Weight (kg)
Body mass index (kg/m2)
Gender (% men)
Smokers (%)
Married (%)
Number of children
Time since ﬁrst LBP episode
(years)
LBP at present (VAS; 0–100 mm)*
RMDQ (0–24)*
MSPQ (0–39)*
Highest education (%)
Primary school (9 years)
High school (12 years)
College/university
Work status (%)
Full-time
Part-time
Heaviness of workload (%)
Ofﬁce working/sedentary
Light manual handling
Heavy manual handling
Randomized group (%)
Cognitive intervention
Physical exercise
Control (usual care)
Length of sick listing at
inclusion (weeks)
Previous sick-listed for
LBP (% yes)
Previous long-term sick-listed
for LBP (% yes)
Number of previous LBP
sick-listing periods
Co-morbidity (chronic pain
diagnosis, % yes)
Consumption of pain killers
(% daily users)
Job satisfaction (% satisﬁed)

Pat. RTW
(n = 73)
Mean (SD)

Pat. not RTW
(n = 20)
Mean (SD)

40.5 (9.8)
175.0 (8.5)
78.1 (15.1)
25.4 (4.0)
52.1
46.6
72.6
2.0 (0.7)
11.8 (10.3)

42.3 (11.7)
170.9 (7.8)
80.0 (19.9)
27.7 (6.4)
35.0
55.0
85.0
1.9 (1.0)
11.1 (11.4)

53.5 (22.1)
8.4 (3.4)
6.6 (4.7)

63.9 (15.9)
10.1 (3.5)
7.2 (4.8)

13.7
63.0
23.3

30.0
55.0
15.0

76.7
23.3

75.0
25.0

42.5
28.8
28.8

20.0
50.0
30.0

38.4
34.2
27.4
11.4 (2.0)

30.0
25.0
45.0
11.2 (2.3)

65.8

65.0

28.8

25.0

3.0 (7.5)

1.7 (1.9)

26.0

25.0

11.0

20.0

83.6

90.0

* For all scales; 0 = best score (indicating no pain /disability/somatization).
RMDQ = Roland Morris Disability Questionnaire; MSPQ =
Modiﬁed Somatic Pain Questionnaire.

personal risk factors in a patient who gets acute LBP. On the
other hand, they may support that fear of pain and injury may be
more disabling than pain itself, and that deconditioning may be a
result of altered behaviour (1). In addition, identiﬁed predictors
may reﬂect an interaction between attitudes towards LBP in
society, and the information and advice given in primary
healthcare.
Creating predictive models out of a large number of variables
and relatively small sample sizes in the ﬁnal groups of returners
and non-returners is difﬁcult (31). We followed a mathematical
strategy when building our model. Emphasis was put on
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Percent of patients not returned to full-time work

100 %
Exercise

Table II. Variables identiﬁed as potential predictors for return to
work 1 year after inclusion at step 1 and 2 in the statistical analysis

Cognitive
Control
75 %

50 %

25 %

0%
0

10

20

30

40

50 Weeks

Fig. 1. Sick leave in all intervention groups expressed as survival
analysis and visualized by Kaplan–Meier curves. Survival is deﬁned
as not returned to full-time work 52 weeks after inclusion.

achieving a reasonable statistical power in each stepwise
regression procedure, not keeping more than maximal 4 variables within each category of candidates. A complete backward
stepwise regression was not possible because of the limited size
of the study, in particular the small number of patients not
returning to work (only 20 subjects did not return to full-time
work).
In recent years, much attention has been paid to the role of
psychological factors in the development and maintenance of
chronic LBP and disability, in particular fear-avoidance beliefs
and distress (34). The fear-avoidance model embraces a variety
of personal beliefs and efﬁcacy systems and a cognitive-behavioural framework is provided to understand why some patients
with LBP develop persistent disability (35). Fear avoidance
beliefs for work is identiﬁed as a predictor for future sick-listing
or disability in patients with acute and sub-acute LBP (16, 19)
and in chronic LBP (15). In the present study, a high degree
of fear-avoidance beliefs for work, measured by Waddell’s
back-speciﬁc fear-avoidance beliefs scale, was the strongest
predictor for not-RTW. Reducing the score by 1 SD reduced
the probability of not returning to work during the 1-year followup period by about 50%. To our knowledge, the present study is
the ﬁrst study using the FABQ-scale in patients sick-listed 8–12
weeks for LBP. The sub-scale for work consists of 7 questions
about patient’s attitude towards work and is strongly related to
work absence caused by LBP (36). In Norway, sub-acute
patients at 8 weeks of sick leave must be reconsidered by
their GP to be eligible for further sickness beneﬁt. Hence, the
FABQ-work scale may be a useful tool for GPs to identify
obstacles for RTW when reconsidering patients’ status. The
FABQ is a simple questionnaire both to complete and to
score (36).
J Rehabil Med 37

Variable
Sociodemographic variables#
Taking active part in organized groups
at leisure
Professional education
Basic education
Probability of receiving support
during sickness
Contact/social intercourse with
neighbours
Gender
Received help from neighbours
during current sick leave period
Socio-economic status
Job characteristics#
Physical demanding/exhausting job
Job characterized by strict routines
Irregular working time/shift work
Psychological exhausting job
Heaviness of workload
Being controlled at work
How easy it is to report things
to complain of at work
Pain, generic health and physical
functioning#
Physical function at SF-36
Bodily pain at SF-36
Physical activity at leisure
Pain localization
Pain intensity registered at VAS
Pain drawing
Roland and Morris Disability
Questionnaire
General health at SF-36
Pain behaviour
Fear-avoidance beliefs for work
Self efﬁcacy for pain
Self efﬁcacy for function
Physical performance
Cardiovascular ﬁtness
Number of sit-ups to exhaustion
Isometric endurance of trunk extensors

Step 1
p

Step 2*
p

0.029

0.005

0.052
0.090
0.116
0.127
0.136
0.143
0.145
0.015
0.047
0.069
0.111
0.120
0.121
0.142

0.004
0.001
0.039
0.064

0.000
0.006
0.010
0.016
0.058
0.061
0.067

0.003
0.009

0.113
0.001
0.023
0.041

0.000
0.001

0.004
0.013
0.021

0.002
0.083

* Descriptive statistics of variables identiﬁed is reported in Table III.
Bold = variables included in the ﬁnal analysis. # Report of variables
in the table is limited to p = 0.015 because multiple variables were
identiﬁed with a p-value < 0.25 and only the 4 strongest were
entered into the logistic regression analysis.

In the present study, patients not returning to work reported
that they were more disabled, as measured by the SF-36 subscale for physical function. This corresponds with a previous
study in patients with acute non-speciﬁc LBP identifying high
degree of self-reported disability as a negative prognostic factor
for prolonged sick listing (20). Disability also predicted RTW in
studies of sick-listed workers where the majority of subjects
were included in an early sub-acute phase (12, 14), but not with
the study of van der Giezen et al. where all patients were
included at the same stage as in the present study (7). Disability
may be evaluated by simple standardized questionnaires such as
the Roland Morris Disability Questionnaire (37) or the Oswestry
low back pain disability questionnaire (38).
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Table III. Descriptive statistic of variables identiﬁed in step 2 in the statistical analysis for patients returning to full-time work (Pat. RTW) and
patients not returning to full-time work (Pat. not RTW)
Variable
Sociodemographic variables
Taking active part in organized groups at leisure (% with high degree of engagement)
Job characteristics
Physical demanding/exhausting job (% with demanding/exhausting job)
Job characterized by strict routines (% with such job-characteristic)
Irregular working time/shift work (% having irregular working time/shift work)
Psychological exhausting job (% having psychological exhausting job)
Pain, generic health and physical functioning
Physical function at SF-36 (scale from 0–100, high score indicate good health)*
Bodily pain at SF-36 (scale from 0–100, high score indicate good health)*
Pain behaviour
Fear-avoidance beliefs for work (0–42, high score indicate high fear-avoidance)*
Self efﬁcacy for pain (scale from 1–7, high score indicate good self efﬁcacy)*
Physical performance
Cardiovascular ﬁtness (ml O2/kg/min)*
Isometric endurance of trunk extensors (seconds)*

Pat. RTW
(n = 73)

Pat. not RTW
(n = 20)

67

40

61
83
43
71

90
95
65
53

66.2 (16.0)
30.2 (12.3)

50.0 (16.4)
22.8 (11.1)

25.5 (9.0)
4.4 (1.2)

33.6 (5.8)
3.6 (1.2)

33.0 (6.6)
78.6 (40.5)

28.3 (5.8)
54.9 (40.6)

* Values are given in mean with standard deviation (SD).

Waddell suggests (1) that fear of pain and injury may be more
disabling than pain itself, and that deconditioning may be a
result of altered behaviour. Cardiovascular ﬁtness was the best
predictor of tests of physical performance. The more speciﬁc
back muscle endurance test was associated with RTW in the ﬁrst
steps of the statistical analysis, but was not among the predictor
candidates included in the ﬁnal analysis. Association between
cardiovascular ﬁtness and RTW is in agreement with another
Norwegian population with LBP sick-listed up to 6 months,
where less self-reported exhaustion on a physical ﬁtness test was
identiﬁed as a positive factor for RTW (5). However, in another
study of patients sick-listed for at least 8 weeks, cardiovascular
ﬁtness did not predict RTW (39). Cardiovascular ﬁtness and its
role as a risk factor for LBP received great enthusiasm after
Cady et al. (40) concluded that physical ﬁtness and conditioning
were preventive for back injuries. This was not conﬁrmed in the
study of Battie et al. (41). Subjects developing chronic disabling
back pain were found to have signiﬁcantly lower ﬁtness
compared with unaffected age- and sex-matched controls, and
Battie et al. hypothesized that level of cardiovascular ﬁtness may
affect the response to LBP problems and recovery (41).
Although cardiovascular ﬁtness depends on age, gender and
heredity (26), the result of the present study may speak in favour
of evaluating cardiovascular ﬁtness at an early stage in patients
sick listed for LBP. The present study used a bicycle ergometer

test requiring equipment, expertise and time. A current study
suggests that a 50-feet or 5-minute walking test gives valid
estimates of aerobic capacity in subjects with LBP (42). These
methods may be more feasible for use in clinical practice.
The variables identiﬁed as prognostic factors for RTW in the
present study may correspond with the prognostic factors identiﬁed in 3 other Norwegian sick-listed populations with LBP (5,
6, 39) and with factors predicting disability pension in the
general working population (3, 4). Less exhaustion on test of
cardiovascular ﬁtness was found to be a predictor for RTW in
patients sick-listed up to 6 months (5). Additionally, Haldorsen
et al.’s study of patients sick-listed for sub-acute LBP found selfreported reduced work ability and low Health Locus of Control
to be negatively associated with RTW (6). Differences in patient
selection, measures and instruments, treatment, statistical
models and point of time when the studies were conducted may
limit comparisons between the present study and the studies of
Haldorsen et al. (39). However, the results of these studies may
give important information on which factors warrants attention
in patients sick-listed for more than 8 weeks within the
Norwegian welfare system.
The present study covered a broad spectrum of variables,
including back-speciﬁc instruments and tests of physical
performance. Covering all signiﬁcant domains and variables
decrease the risk of identifying surrogate measures for more

Table IV. Variables found to differentiate between returners and non-returners in the ﬁnal backward Cox regression model
Variable
FABQ-work
SF-36 physical function
Cardiovascular ﬁtness

b-coefﬁcient
0.079
0.019
0.052

Return rate ratios
for 1 SD change

95% CI

p-value

0.49
1.39
1.42

0.38–0.64
1.02–1.88
1.12–1.79

0.000
0.036
0.004

SD = standard deviation; CI = conﬁdence interval; FABQ = fear avoidance beliefs questionnaire.
J Rehabil Med 37

370

K. Storheim et al.

general features as predictors (31). Additionally, we have
complete baseline data and follow-up data (sick-listing/dependent variable) of all included patients. Our strategy for building
up the ﬁnal model was mainly mathematical and statistical.
Several approaches could have been used (31), but based on
assumed clinical importance, previous studies and statistical
methods we suggest that the ﬁnal model contains essential
variables.
The present study included patients according to strict
inclusion- and exclusion criteria at an instant in the sick-listing
history viewed as critical for success or failure regarding RTW
(9). Thus, this may be a more homogeneous group of patients
than presented in other studies. On the other hand, only about
5% of the target population participated in the study. It is
therefore possible that the participants of the study are a selection with respect to predictors of RTW compared with all
patients sick-listed in the target population and that the external
validity of the study is low. However, the results are in accordance with results of a recent study where 75% of patients were
included in the sub-acute phase (12). The sample size may also
be a limitation of the study, although the sample size resembles
previous prognostic studies of LBP patients (10, 15–17, 20, 39).
The studied population consisted of 3 randomized groups of
patients. Haldorsen et al. (5) found that prognostic value of
variables differed with treatment given. On the other hand, Fritz
et al. (16) concluded that there was no signiﬁcant interaction
between treatment and prognostic factors identiﬁed, and that
adding treatment group to the model even improved model ﬁt.
The interventions of the present study reduced FABQ-work and
disability in the cognitive group (22) and cardiovascular ﬁtness
was most improved in patients adhering to the exercise protocol1, but interventions had no statistically signiﬁcant effect on
sick-listing (dependent variable) (22). Additionally, group
allocation was not a signiﬁcant variable in step 1 of the statistical
analysis. It may also be suggested that drop-out and co-interventions in the intervention groups (22) diminish a possible
effect of randomization. The limited size of the study, in particular the fact that 78.5% of patients returned to work, set
limitations for statistical analysis of interaction between treatment and the best predictors. To conﬁrm the validity of our
results, further studies are warranted.
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