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Abstract.
OBJECTIVE: Occupational low back pain (LBP) is considered to be the most expensive form of work disability, with the
socioeconomic costs of persistent LBP exceeding the costs of acute and subacute LBP by far. This makes the early identification
of patients at risk of developing persistent LBP essential, especially in working populations. The aim of the study was to evaluate
both risk factors (for the development of persistent LBP) and protective factors (preventing the development of persistent LBP)
in the same cohort.
PARTICIPANTS: An inception cohort of 315 patients with acute to subacute or with recurrent LBP was recruited from 14 health
practitioners (twelve general practitioners and two physiotherapists) across New Zealand.
METHODS: Patients with persistent LBP at six-month follow-up were compared to patients with non-persistent LBP looking
at occupational, psychological, biomedical and demographic/ lifestyle predictors at baseline using multiple logistic regression
analyses. All significant variables from the different domains were combined into a one predictor model.
RESULTS: A final two-predictor model with an overall predictive value of 78% included social support at work (OR 0.67;
95%CI 0.45 to 0.99) and somatization (OR 1.08; 95%CI 1.01 to 1.15).
CONCLUSIONS: Social support at work should be considered as a resource preventing the development of persistent LBP
whereas somatization should be considered as a risk factor for the development of persistent LBP. Further studies are needed
to determine if addressing these factors in workplace interventions for patients suffering from acute, subacute or recurrent LBP
prevents subsequent development of persistent LBP.
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1. Introduction

Occupational musculoskeletal disorders are the most
expensive form of work disability [1]. Among these
musculoskeletal disorders, low back pain (LBP) is the
most common type of musculoskeletal disorder. So-
cioeconomic costs of persistent LBP exceed the costs
of acute (< six weeks) to subacute LBP (six to twelve
weeks) and of recurrent LBP by far [2]. Recurrent LBP
was defined according to Stanton et al. as at least two
episodes of LBP over the past year, with each episode
of LBP lasting at least 24 hours, with at least 30 LBP-
free days between two episodes, and reported LBP ex-
ceeding 20 mm out of 100 mm on the Visual Ana-
logue Scale (VAS) [22]. Patients whose VAS scores
(of pain intensity during the past week) were greater
than 20 mm at both baseline and six months and whose
VAS change scores (between baseline and six-month
follow-up) were less than 20 mm were considered to
have persistent LBP. According to a review on pain as-
sessment instruments, a VAS score of less than ten mm
can be interpreted as no pain [26,27]. Therefore, pa-
tients with a VAS score � 20 mm at six-month follow-
up were considered to have only minimal pain and thus
were not considered to have persistent pain. Hence,
identifying patients at an early stage who are at risk of
developing persistent LBP is imperative, particularly
in working populations [3]. Perhaps of most impor-
tance is identifying modifiable risk and protective fac-
tors that, if addressed prior to the development of per-
sistent LBP, could limit the associated socioeconomic
burden [4,5].

The relevance of occupational factors as risk fac-
tors of persistent LBP is controversial. In a system-
atic review on occupational psychological factors, Lin-
ton reported a positive correlation with future LBP
episodes and associated functional limitation at work,
such as prolonged work absenteeism [6]. From the
eleven occupational psychological factors investigated
for their association with future LBP, Linton found
strong evidence for the following six factors: job sat-
isfaction, monotonous tasks, work relations, work de-
mands, stress and perceived ability to work. The re-
view revealed moderate evidence for work pace, con-
trol, emotional effort at work and the belief that work
is dangerous. Work content showed inconclusive evi-
dence as factor associated with future LBP.

Two reviews identified the following occupational
factors as risk factors for a recovery from an acute LBP
episode [7,8]: high task demands (time pressure, job
insecurity, interruptions), low control (time and work

method), low social support at work, low recognition,
unfavourable working environment, work dissatisfac-
tion, belief, that work causes LBP and negative expec-
tations regarding return to work.

In contrast to these reviews, Hartvigsen et al., in
their review on prospective cohort studies did not find
any evidence for a correlation between occupational
psychological factors and LBP or functional limitation
due to LBP [9]. However, studies in this field of re-
search are subject to a great variation in methods, fac-
tors analysed and assessment instruments [9], which
makes it difficult to compare findings from different
reviews without clear definitions and guidelines.

To enhance the comparability of cohort studies
the Multinational Musculoskeletal Inception Cohort
Study (MMICS) Statement recommends the use of in-
ternationally accepted core outcome measures [10].
MMICS is a consensus statement with the aim to en-
hance the quality of prospective cohort studies investi-
gating the transition of early stages of LBP to persis-
tent LBP. The MMICS steering group comprised re-
search experts in occupational, psychosocial and gen-
eral practice aspects of LBP. The MMICS Statement
focused on a core set of predictor factors and included
recommendations for appropriate measurement instru-
ments and recommendations about follow-up measure-
ment and timing. Further, occupational factors have re-
cently been demonstrated to be reliable prognostic fac-
tors for persistent LBP and thus should be included as
part of a minimum set of prognostic measures [11].
Therefore, the current study focused on occupational
factors as well as possible psychological, biomedical
and demographic/lifestyle influences.

Systematic reviews have investigated the evidence
on occupational [9], psychological [12], biomedical [5]
and lifestyle risk factors of persistent LBP [13]. How-
ever, studies investigated by these reviews often did
not evaluate both risk factors (for the development
of persistent LBP) and protective factors (preventing
the development of persistent LBP) in the same co-
hort. Another limitation of many studies is that they
do not monitor pain across multiple follow-ups. The
aim of the current study, is in hypothesizing that de-
velopment of persistent LBP would relate to both risk
and protective factors in the occupational, psycholog-
ical, biomedical and demographic/lifestyle domains.
Factors were considered as risk or protective factors
according to these systematic reviews. Including four
follow-ups and following the conclusions from the sys-
tematic reviews mentioned above, we specifically hy-
pothesized that:
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1) A resigned attitude towards the job, uncertainty,
high concentration requirements, work organisa-
tional problems and interruptions, time pressure,
emotion suppression, work absenteeism [14] as
well as single-sided physical stress would be oc-
cupational risk factors [6–8,15] for developing
persistent LBP, while social support at work, job
control and job satisfaction would be protective
factors [6,15];

2) Depression and somatisation [16], fear-avoida-
nce and catastrophizing [17] would be psy-
chological risk factors for developing persistent
LBP;

3) Pain intensity and duration of LBP [17], radiat-
ing pain below the knee [5] and functional lim-
itation would be biomedical risk factors for de-
veloping persistent LBP, whereas a good physical
health and mental well-being would be protective
factors;

4) Higher age, body mass index (BMI), and smok-
ing [18] would be demographic/lifestyle risk fac-
tors, whereas being married and physically ac-
tive [19] would be protective factors.

2. Material and methods

This is a prospective cohort study that consists of
baseline measurement and follow-up measurements
at three, six, and twelve weeks and at six months.
The study adhered to the recommendations of the
Declaration of Helsinki (2008) and was approved by
the local Lower South Regional Ethics Committee
(LRS/08/03/008). The protocol for our study has been
published previously [20]. The methods are described
in brief below.

An inception cohort of 315 patients was consecu-
tively recruited from 14 health practitioners (twelve
general practitioners and two physiotherapists) across
New Zealand. Participants were asked to take part in
the study when attending a health practitioner for their
first episode of acute to subacute LBP or for recurrent
LBP.

To be included in the present study, patients had to
provide written consent, be able to read and write in
English, and be between 18 and 65 years of age. Pa-
tients were excluded if they had chronic LBP (LBP
> twelve weeks at the time of the first visit to a
health practitioner) [21,22], specific LBP (infection,
tumour, osteoporosis, ankylosing spondylitis, fracture,
deformity, inflammatory process, cauda equina syn-

drome) [23], a severe comorbidity influencing overall
well-being (e.g. painful disabling arthritic hip joints),
or if they no longer had LBP at the time of the screen-
ing interview. Additionally, patients were excluded if
they were currently pregnant or were unwilling to com-
plete questionnaires.

A standardised, structured telephone interview was
used to screen potential participants. Eligible patients
were then sent a baseline questionnaire by mail and
asked to return it within one week. Follow-up question-
naires were sent after three, six, and twelve weeks and
at six months. If any questionnaires were not returned,
a reminder was sent out after one and two weeks. All
questionnaires were based on the recommendations of
the MMICS Statement [10] addressing the four do-
mains of occupational, psychological, biomedical and
demographic/lifestyle risk factors for the development
of persistent LBP and resources preventing persistent
LBP. All areas (clinical; financial; lifestyle; psycholog-
ical; social, demographic, and work) and all measure-
ments recommended by the MMICS Statement were
assessed except for the duration on current benefits at
baseline and blood tests and functional magnetic res-
onance imaging at follow-up (for specific factors see
Tables 1, 2 and 3). The follow-up guidelines were ad-
hered to except for health care utilization which was
only measured once (at six-month follow-up) instead
of every two weeks. Participants received $NZ10 gro-
cery, fuel or book vouchers for each returned question-
naire as compensation for their time.

2.1. Statistical analysis

Patients with persistent LBP at six-month follow-up
were compared to patients with non-persistent LBP. To
determine whether change in VAS score over time was
linear, a trend analysis including all time points was
completed for persistent and non-persistent LBP, and
the difference between groups tested using an indepen-
dent sample t-test. We conducted an analysis of vari-
ance including the repeated measurement factor (base-
line and all follow-ups) and a between factor (persis-
tent vs. non-persistent). We tested the interaction of
fixed effect polynomial linear trend factor and between
factor to be significant indicating that linear decrease
of VAS across time was restricted to the non-persistent
group while there was no change in VAS in the persis-
tent group.

Having established the distinctness of the two groups,
the next step in the approach to statistical analysis was
to calculate, the correlation between the variables of
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the four domains and the presence of persistent LBP at
six-month follow-up (defined by the VAS score) using
Pearson’s correlation coefficient. Following this, mul-
tiple logistic regression analysis was performed sepa-
rately for each of the four domains measured at base-
line using LBP status at six-month follow-up as the
dependent variable (persistent/non-persistent) to iden-
tify those domain predictive factors that showed unique
prognostic value within their domain. The four do-
mains were: occupational, psychological, biomedical
and demographic/lifestyle, and were controlled in the
multiple logistic regression analysis for age, gender
and body mass index. The overall predictive value was
calculated for the full regression models of the differ-
ent domains. Finally, all significant variables from the
different domains were combined into a final predictor
model. Data was analyzed using IBM SPSS Statistics
19 (IBM Corp., Armonk, NY, USA). Statistical signif-
icance was set at the P < 0.05 level, two-tailed.

3. Results

From April 2008 to October 2010, 562 consecutive
patients with acute, subacute or recurrent LBP were
screened. One-hundred-and-twenty-four patients were
excluded for the following reasons: they were LBP-
free at the time of the screening interview (ten); had
chronic LBP for more than twelve weeks (93); had spe-
cific LBP (eight); had osteoarthritis of the hip or knee
joint (two); were pregnant (three); were not available
for follow-ups (two) or were above 65 years of age
(six). Twenty-six patients declined to participate and
97 patients did not return the baseline questionnaire
despite two reminders. Three-hundred-and-fifteen pa-
tients were enrolled with 147 patients lost to follow-
up. This resulted in 168 patients participating over the
six-month period. Table 1 depicts baseline characteris-
tics of participants who completed six-month follow-
up versus participants lost to follow-up for areas rec-
ommended by the MMICS Statement. Baseline char-
acteristics were not significantly different between par-
ticipants and those lost to follow-up with the exception
of mental health and depression (Table 1). Specifically,
individuals lost to follow-up had significantly lower
mental health scores (measured by the SF-12 Mental
Component Scale) and significantly higher depression
scores (measured by the Zung self-rating depression
scale).

At six-month follow-up, 130 patients were classi-
fied as having non-persistent LBP with 38 (23%) clas-

Fig. 1. VAS scores in persistent and non-persistent LBP groups over
time. VAS scores are shown as mean (SD).

sified as having persistent LBP. VAS baseline scores
in the non-persistent LBP group ranged between 0 and
95 mean (mean = 33 mm), and scores in the persistent
LBP group between 21 and 88 mm (mean = 47 mm),
revealing a significantly higher pain intensity during
the past week at baseline for the persistent LBP group
(P < 0.001).

As shown in Fig. 1, trend analysis revealed clear
differences in the sequential reports of pain over time
between the non-persistent LBP group and the persis-
tent LBP group, suggesting they are indeed distinct
groups of patients. The trend analysis confirmed a de-
cline of the VAS over time for the non-persistent LBP
group. This was a first-order trend, with a linear de-
crease over all five time points measured from baseline
to six months from an initial mean VAS score of 33
to a score of 12 at six months. In the persistent LBP
group, the trend analysis did not demonstrate a first-
order trend for the VAS scores over time (considering
all five time points), confirming that an overall course
of non-improvement was present. For this group, VAS
scores fluctuated but remained in a range between ap-
proximately 40 and 53. Patient characteristics at base-
line and at different follow-up time points in Table 2
for the non-persistent LBP group and in Table 3 for
the persistent LBP group show in addition to the find-
ings from the regression analyses detailed further be-
low that patients in the non-persistent group attended
health practitioners and received treatments and diag-
nostics less frequently.

3.1. Occupational domain factors

Social support at work at baseline correlated in-
versely with persistent LBP defined by the VAS score
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Table 1
Baseline characteristics of participants who completed six-month follow-up vs. participants lost to follow-up

Variables Participants Completed Lost to follow-up
(n = 315) (n = 168) (n = 147)

Pain history Duration LBP
DLBP (days); mean[+/−SD] 1836 (2791) 1800 (2847) 1878 (2734)
DPE (days); mean[+/−SD] 21 (15) 21 (15) 21 (15)

Recurrent LBP (n[%]) 92 (29%) 47 (28%) 45 (31%)

Radiating pain Radiating pain below knee (n[%]) 48 (15%) 30 (18%) 18 (12%)

Lifestyle factors IPAQ score (physical activity) (n[%])
Low 39 (13%) 18 (11%) 21 (15%)
Moderate 180 (58%) 99 (56%) 88 (61%)
High 90 (29%) 55 (24%) 35 (23%)

Smoking status (n[%]) 131 (42%) 63 (38%) 69 (47%)
Pack/years (mean[+/−SD]) 62 (41) 54 (70) 71 (68)

Audit-C (↑ alcohol consumption) (n[%]) 138 (44%) 62 (37%) 76 (52%)

Marital status (n[%]) Never married 141 (46%) 75 (45%) 65 (45%)
Currently married 128 (41%) 67 (40%) 60 (42%)
Separated 7 (2%) 3 (2%) 5 (3%)
Divorced 22 (7%) 13 (8%) 10 (7%)
Widowed 3 (1%) 2 (1%) 1 (1%)
Cohabiting 9 (3%) 6 (4%) 3 (2%)

Education status (n[%]) No formal schooling 2 (1%) 0 (0%) 2 (1%)
< primary school 4 (2%) 2 (1%) 2 (1%)
Primary school 17 (5%) 6 (4%) 11 (8%)
Secondary school 46 (15%) 27 (16%) 19 (13%)
High school 96 (30%) 47 (28%) 49 (33%)
College/university 118 (37%) 70 (42%) 48 (33%)
Postgraduate degree 32 (10%) 16 (9%) 16 (11%)

Work characteristics Employment status (n[%])
Full time original work 111 (36%) 61 (36%) 49 (33%)
Full time lighter work 11 (3%) 4 (2%) 7 (5%)
Part time 59 (18%) 34 (20%) 25 (17%)
Not working-disability 18 (6%) 11 (7%) 7 (5%)
Housewife 36 (11%) 16 (10%) 20 (14%)
Retired 5 (2%) 4 (2%) 1 (1%)
Unemployed 14 (5%) 7 (4%) 7 (5%)
Student 62 (19%) 31 (18%) 31 (21%)

Sick leave (days); mean[+/−SD] 9 (41) 9 (40) 11 (41)
Reason for not working (n[%])

N/A 160 (50%) 79 (47%) 81 (55%)
Homemaker/caring family 49 (16%) 29 (17%) 20 (13%)
Looked but can’t find job 11 (4%) 8 (5%) 3 (2%)
Unpaid work/voluntary 5 (2%) 3 (2%) 2 (1%)
Studies/training 58 (18%) 30 (18%) 28 (19%)
Retired 4 (1%) 4 (2%) 0 (0%)
Ill health 13 (4%) 7 (4%) 6 (4%)
Other 15 (5%) 8 (5%) 7 (5%)

Occupation (n[%])
N/A 58 (18%) 24 (14%) 34 (23%)
Legislator/senior official/manager 23 (7%) 13 (8%) 10 (7%)
Professional 81 (26%) 47 (28%) 34 (23%)
Technician 19 (6%) 11 (7%) 8 (5%)
Clerk 53 (17%) 28 (17%) 25 (17%)
Service/sales 7 (2%) 3 (2%) 4 (3%)
Agricultural/fishery 11 (3%) 8 (5%) 3 (2%)
Craft/trades 28 (9%) 14 (8%) 14 (10%)
Plant/machine operator 20 (6%) 12 (7%) 8 (5%)
Elementary worker 11 (3%) 8 (5%) 3 (2%)
Armed forces 4 (1%) 0 (0%) 4 (3%)
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Table 1, continued
Variables Participants Completed Lost to follow-up

(n = 315) (n = 168) (n = 147)
Compensation and benefits LBP covered by ACC (n[%]) 122 (39%) 65 (39%) 57 (40%)

Other benefits (n[%]) 47 (15%) 19 (9%) 28 (12%)
Health insurance (n[%]) 39 (13%) 25 (15%) 14 (10%)
Salary replacement (n[%]) 54 (17%) 32 (19%) 22 (15%)
Healthcare replacement (n[%]) 51 (16%) 30 (18%) 21 (14%)
Claimed lump sum (n[%]) 51 (16%) 25 (15%) 26 (18%)
Received lump sum (n[%]) 11 (4%) 6 (4%) 5 (3%)

Functional limitation ODI (mean[+/−SD]) 22 (13) 21 (13) 23 (12)
Minimal disability (0–20) (n[%]) 168 (53%) 92 (54%) 76 (52%)
Moderate disability (21–40) (n[%]) 119 (38%) 63 (38%) 56 (38%)
Severe disability (41–60) (n[%]) 27 (9%) 12 (7%) 15 (10%)
Crippled (>61) (n[%]) 1 (0.3%) 1 (1%) 0 (0%)

General health SF-12-PCS (mean[+/−SD]) 45 (9) 45 (9) 45 (9)
SF-12-MCS (mean[+/−SD]) 45 (11) 47 (10) 43 (11)

Pain Sensory pain (mean[+/−SD]) 28 (18) 27 (18) 29 (18)
Affective pain (mean[+/−SD]) 9 (13) 7 (9) 11 (16)
Total pain (mean[+/−SD]) 37 (26) 34 (24) 40 (27)
Pain intensity last week (VAS) (mean[+/−SD ]) 37 (24) 36 (24) 38 (23)
Present pain intensity (n[%])

No pain 40 (13%) 21 (12%) 19 (13%)
Mild 114 (36%) 62 (37%) 52 (36%)
Discomforting 131 (41%) 67 (40%) 64 (44%)
Distressing 19 (6%) 11 (7%) 8 (5%)
Horrible 9 (3%) 6 (4%) 3 (2%)
Excruciating 2 (1%) 1 (1%) 1 (1%)

Psychological factors DRAM classification (depression/somatization) (n[%])
No depression: ZUNG < 17 105 (33%) 69 (41%) 36 (25%)
At risk: ZUNG 17-33; MSPQ < 12 97 (31%) 48 (29%) 49 (33%)
Distressed depressive: ZUNG > 33 57 (18%) 26 (16%) 31 (21%)
Distressed somatic: ZUNG 17–33;
MSPQ >12) 56 (17%) 25 (15%) 31 (21%)

Fear avoidance beliefs (FAB)
Work activity (mean[+/−SD]) 13 (11) 13 (10) 13 (11)
Physical activity (mean[+/−SD]) 14 (6) 14 (6) 13 (6)
FAB total (mean[+/−SD]) 35 (18) 35 (18) 35 (19)

Catastrophizing (PCS)
Rumination (mean[+/−SD]) 5.2 (4.5) 4.9 (4.3) 5.6 (4.6)
Magnification (mean[+/−SD]) 3.2 (3.0) 2.8 (2.7) 3.5 (3.2)
Helplessness (mean[+/−SD]) 6.2 (5.6) 5.8 (5.2) 6.8 (6.0)
PCS total (mean[+/−SD]) 14.6 (11.8) 13.5 (11.2) 15.9 (12.4)
Non-catastrophizers 188 (60%) 109 (65%) 79 (54%)
Intermediate catastrophizers 64 (20%) 29 (17%) 35 (24%)
Catastrophizers 63 (20%) 30 (18%) 33 (22%)

Occupational factors Job satisfaction (mean[+/−SD]) 3.7 (1.0) 3.7 (1.2) 3.7 (1.0)
Resigned attitude towards the job (mean[+/−SD]) 3.2 (1.5) 3.2 (1.3) 3.2 (1.6)
Job content

Method control (mean[+/−SD]) 3.6 (1.2) 3.6 (1.1) 3.6 (1.2)
Time control (mean[+/−SD]) 3.3 (1.3) 3.2 (1.3) 3.3 (1.2)
Uncertainty (mean[+/−SD]) 2.4 (0.9) 2.4 (0.8) 2.4 (0.9)
Work organizational problems (mean[+/−SD]) 2.6 (0.7) 2.7 (0.7) 2.6 (0.7)
Work interruptions (mean[+/−SD]) 3.0 (1.0) 3.1 (1.0) 3.0 (1.0)
Concentration requirements (mean[+/−SD]) 3.2 (0.9) 3.2 (0.9) 3.1 (1.0)
Time pressure (mean[+/−SD]) 3.1 (1.0) 3.1 (0.9) 3.2 (1.1)
Single-sided physical stress (mean[+/−SD]) 3.0. (0.7) 3.1 (0.6) 3.0 (0.7)
Emotion suppression (mean[+/−SD]) 3.0 (1.3) 2.9 (1.2) 3.0 (1.3)

Social support
At home (mean[+/−SD]) 3.7 (1.1) 3.7 (1.1) 3.6 (1.1)
At work (mean[+/−SD]) 3.6 (1.1) 3.7 (1.1) 3.5 (1.2)
Total (mean[+/−SD]) 3.7 (1.0) 3.7 (0.9) 3.6 (1.0)
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Table 1, continued
Variables Participants Completed Lost to follow-up

(n = 315) (n = 168) (n = 147)
Expectations Expectations back to work (n[%])

N/A 189 (60%) 97 (57%) 92 (63%)
Within 1 week 23 (7%) 17 (10%) 6 (4%)
Within 1 month 14 (4%) 9 (5%) 5 (3%)
Within 1–3 months 6 (2%) 3 (2%) 3 (2%)
Within 3–6 months 12 (4%) 7 (4%) 5 (3%)
Within 6–12 months 11 (3%) 3 (2%) 8 (5%)
Beyond 12 months 11 (3%) 7 (4%) 4 (3%)
No idea 49 (16%) 25 (15%) 24 (16%)

Expect. back to work at 6 month (n[%])
N/A 200 (64%) 106 (63%) 94 (64%)
Completely uncertain 20 (6%) 7 (4%) 13 (9%)
A little uncertain 12 (4%) 4 (2%) 8 (5%)
Somewhat certain 26 (8%) 16 (10%) 10 (7%)
Certain 22 (7%) 14 (8%) 8 (5%)
Completely certain 35 (11%) 21 (13%) 14 (10%)

Demographics Age (mean[+/−SD]) 34.9 (12.6) 36.0 (13.1) 33.5 (11.9)
BMI (mean[+/−SD]) 28 (6) 28 (6) 28 (6)
Female (n[%]) 209 (66%) 104 (62%) 105 (71%)
Ethnicity (n[%])

NZ European 233 (74%) 128 (76%) 105 (72%)
Maori 11 (4%) 4 (2%) 7 (5%)
Samoan 3 (1%) 1 (1%) 2 (1%)
Chinese 4 (1%) 2 (1%) 2 (1%)
Indian 5 (2%) 4 (2%) 1 (1%)
Other 38 (12%) 18 (11%) 20 (14%)
Maori/NZ European 18 (6%) 9 (5%) 9 (6%)
NZ European/Maori 2 (1%) 2 (1%) 0 (0%)

Figures are given as numbers (percentages) or mean (+/−SD) where appropriate; ‘low’, ‘moderate’ and ‘high’ according to IPAQ (International
Physical Activity Questionnaire) score; ‘smoking status’ and ‘pack/years’ include regular smokers and ex-smokers; pack/years = (packs smoked
per day) × (years as a smoker); ‘increased alcohol consumption’ is defined in regards to Audit-C.

at six-month follow-up (r = −0.27; p < 0.001). The
odds of having persistent LBP were 0.46 (95%CI 0.27–
0.79; Table 4). A chi squared test of the full occupa-
tional predictor model was not significant (χ2 = 18.8,
df = 16, p = 0.28). Occupational factors and control
variables predicted 20% variance in persistent LBP.
The accuracy of the model was 81% with 98% of non-
persistent and 23% of persistent LBP patients correctly
identified.

3.2. Psychological domain factors

Somatization (r = 0.23; p < 0.01) and depression
(r = 0.21; p < 0.01) at baseline correlated with per-
sistent LBP at six-month follow-up. The odds of hav-
ing persistent LBP were 1.08 for somatization (95%CI
1.004–1.16; Table 4); multivariate logistic regression
was not significant for depression. A chi squared test
of the full psychological predictor model was not sig-
nificant (χ2 = 14.8, df = 8, p = 0.06). Psychological
factors and control variables predicted 14% variance in
persistent LBP. The accuracy of the model was 80%
with 98% of non-persistent and 17% of persistent LBP
patients correctly identified.

3.3. Biomedical domain factors

Functional limitation (r = 0.16; p < 0.05), sen-
sory pain (r = 0.23; p < 0.01), affective pain (r =
0.24; p < 0.01), pain intensity (r = 0.23; p < 0.01)
and duration of LBP (r = 0.15; p < 0.05) at baseline
correlated with persistent LBP at six-month follow-up.
Mental well-being correlated inversely with persistent
LBP at six-month follow-up (r = −0.22; p < 0.01).
Multivariate logistic regression was not significant for
any of these factors.

3.4. Demographic/lifestyle domain factors

No significant correlations were found between de-
mographic/lifestyle factors and the presence of persis-
tent LBP at six-month follow-up.

3.5. Final trimmed model

When combining only significant variables from the
different domains that showed unique predictive power
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Table 2
Characteristics of patients with non-persistent LBP at baseline and different follow-up time points

Variables Baseline 3wk FU 6wk FU 12wk FU 6mth FU
(n = 130) (n = 127) (n = 129) (n = 126) (n = 130)

Days of reduction in normal activities due to LBP last week (mean[+/−SD]) N/A 1.4 (1.9) 1.1 (1.7) 0.8 (1.6) 0.6 (1.2)

Medication Medication taken last week (n[%]) N/A 82 (65%) 71 (55%) 68 (54%) 53 (41%)
Type of medication

N/A N/A 45 (36%) 57 (44%) 58 (46%) 77 (59%)
Analgesics N/A 31 (24%) 33 (26%) 27 (21%) 21 (16%)
NSAIDS N/A 15 (12%) 12 (9%) 12 (10%) 7 (5%)
Strong analgesics N/A 3 (2%) 1 (1%) 3 (2%) 1 (1%)
Analgesics/NSAIDS N/A 28 (22%) 20 (16%) 21 (17%) 18 (14%)
Analgesics/NSAIDS/strong analgesics N/A 2 (2%) 3 (2%) 5 (4%) 5 (4%)
Analgesics/strong analgesics N/A 3 (2%) 2 (2%) 0 (0%) 1 (1%)

Satisfaction with Very satisfied N/A 11 (9%) 23 (18%) 22 (18%) 40 (31%)
condition (n[%]) Somewhat satisfied N/A 21 (16%) 35 (28%) 39 (31%) 42 (32%)

Neither satisfied nor dissatisfied N/A 20 (16%) 21 (16%) 24 (19%) 17 (13%)
Somewhat dissatisfied N/A 48 (38%) 32 (25%) 30 (24%) 21 (16%)
Very dissatisfied N/A 27 (21%) 17 (13%) 10 (8%) 10 (8%)

Satisfaction with Very satisfied N/A 27 (21%) 38 (30%) 35 (28%) 40 (31%)
medical care (n[%]) Somewhat satisfied N/A 45 (37%) 45 (35%) 49 (39%) 47 (37%)

Neither satisfied nor dissatisfied N/A 33 (26%) 30 (23%) 27 (22%) 24 (19%)
Somewhat dissatisfied N/A 20 (16%) 13 (10%) 12 (10%) 16 (12%)
Very dissatisfied N/A 2 (2%) 2 (2%) 1 (1%) 1 (1%)

Return to work (n[%]) N/A N/A 69 (55%) 59 (46%) 64 (51%) 73 (56%)
Back to the same job N/A 29 (23%) 36 (28%) 27 (21%) 30 (22%)
Back, but modified N/A 8 (6%) 7 (5%) 5 (4%) 2 (2%)
In a new job N/A 1 (1%) 0 (0%) 1 (1%) 2 (2%)
Not working because of pain N/A 3 (2%) 2 (2%) 2 (2%) 5 (4%)
Not working for other reasons N/A 7 (6%) 1 (1%) 3 (2%) 1 (1%)

Homemaker/caring for family N/A 5 (4%) 8 (6%) 12 (10%) 8 (6%)
Looked but can’t find a job N/A 0 (0%) 2 (2%) 1 (1%) 2 (2%)
Doing unpaid work/voluntary N/A 1 (1%) 1 (1%) 2 (2%) 2 (2%)
Studies/training N/A 3 (2%) 7 (5%) 6 (5%) 3 (2%)
Retired N/A 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Ill health N/A 0 (0%) 2 (2%) 1 (1%) 1 (1%)
Other N/A 0 (0%) 2 (2%) 1 (1%) 0 (0%)

Days of sick leave due to LBP last week (mean[+/−SD]) N/A 0.5 (1.4) 0.3 (0.9) 0.3 (1.2) 0.2 (0.9)

Functional limitation ODI (mean[+/−SD]) 21 (13) 18 (13) 15 (13) 14 (14) 13 (13)
Minimal disability (0–20) (n[%]) 76 (59%) 85 (67%) 91 (71%) 101 (80%) 111 (85%)
Moderate disability (21–40) (n[%]) 46 (35%) 36 (28%) 31 (24%) 16 (13%) 11 (9%)
Severe disability (41–60) (n[%]) 7 (5%) 5 (4%) 7 (5%) 8 (6%) 7 (5%)
Crippled (>61) (n[%]) 1 (1%) 1 (1%) 0 (0%) 1 (1%) 1 (1%)

General health SF-12-PCS (mean[+/−SD]) 45 (9) 47 (9) 49 (9) 50 (8) 51 (8)
SF-12-MCS (mean[+/−SD]) 48 (10) 48 (11) 49 (10) 49 (11) 49 (10)

Pain Sensory pain (mean[+/−SD]) 25 (17) 19 (18) 16 (17) 14 (18) 11 (14)
Affective pain (mean[+/−SD]) 6 (8) 12 (17) 12 (18) 10 (18) 6 (13)
Total pain (mean[+/−SD ]) 32 (23) 31 (31) 28 (31) 24 (34) 17 (25)
VAS (pain intensity last week) (mean[+/−SD]) 33 (24) 22 (20) 20 (21) 16 (19) 12 (16)
Present pain intensity (n[%])

No pain 19 (15%) 30 (24%) 38 (29%) 54 (43%) 71 (54%)
Mild 47 (36%) 53 (42%) 62 (48%) 49 (39%) 40 (31%)
Discomforting 51 (39%) 36 (28%) 24 (19%) 18 (14%) 12 (9%)
Distressing 9 (7%) 8 (6%) 4 (3%) 4 (3%) 6 (5%)
Horrible 4 (3%) 0 (0%) 1 (1%) 1 (1%) 1 (1%)
Excruciating 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Psychological factors DRAM classification (depression/somatization) (n[%])
No depression: ZUNG <17 60 (46%) 63 (50%) 83 (65%) 78 (62%) 82 (63%)
At risk: ZUNG 17–33; MSPQ <12 37 (29%) 38 (30%) 21 (16%) 28 (22%) 24 (18%)
Distressed depressive: ZUNG >33 16 (12%) 14 (11%) 13 (10%) 10 (8%) 5 (4%)
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Table 2, continued
Variables Baseline 3wk FU 6wk FU 12wk FU 6mth FU

(n = 130) (n = 127) (n = 129) (n = 126) (n = 130)
Distressed somatic: ZUNG 17–33; MSPQ >12 17 (13%) 12 (9%) 12 (9%) 10 (8%) 19 (15%)

Fear avoidance beliefs (FABQ)
Work activity (mean[+/−SD]) 12 (10) 11 (9) 10 (9) 9 (9) 8 (8)
Physical activity (mean[+/−SD]) 14 (6) 12 (6) 11 (7) 10 (7) 10 (7)
FAB total (mean[+/−SD]) 34 (18) 31 (20) 26 (20) 27 (20) 25 (17)

Catastrophizing (PCS)
Rumination (mean[+/−SD]) 4.5 (2.7) 3.7 (4.0) 4.1 (6.2) 3.3 (4.0) 3.1 (4.1)
Magnification (mean[+/−SD]) 2.8 (2.7) 2.5 (2.7) 2.3 (2.7) 2.1 (2.8) 2.2 (2.6)
Helplessness (mean[+/−SD]) 5.3 (5.1) 3.8 (3.5) 3.5 (3.7) 3.2 (4.1) 3.1 (3.7)
PCS total (mean[+/−SD]) 12.5 (10.9) 9.5 (9.3) 9.9 (11.0) 8.5 (10.2) 8.3 (9.9)
non-catastrophizers 89 (68%) 102 (80%) 97 (75%) 98 (78%) 107 (82%)
intermediate catastrophizers) 22 (17%) 15 (12%) 17 (13%) 13 (11%) 8 (6%)
catastrophizers 19 (15%) 10 (8%) 15 (12%) 13 (11) 15 (12%)

Health practitioners Seen for LBP last 6 months (n[%]) N/A N/A N/A N/A 69 (53%)
GP N/A N/A N/A N/A 56 (43%)
Physiotherapist N/A N/A N/A N/A 32 (25%)
Chiropractor N/A N/A N/A N/A 4 (3%)
Osteopath N/A N/A N/A N/A 12 (9%)
Acupuncturist N/A N/A N/A N/A 8 (6%)
Other N/A N/A N/A N/A 3 (2%)

Treatments Received for LBP last 6 months (n[%]) N/A N/A N/A N/A 65 (50%)
Pain medication N/A N/A N/A N/A 53 (41%)
Manual therapy N/A N/A N/A N/A 35 (27%)
Exercise N/A N/A N/A N/A 22 (17%)
Acupuncture N/A N/A N/A N/A 8 (6%)
Other N/A N/A N/A N/A 2 (2%)

Diagnostics Received for LBP last 6 months (n[%]) N/A N/A N/A N/A 7 (5%)
X-ray N/A N/A N/A N/A 6 (5%)
MRI N/A N/A N/A N/A 2 (2%)

Time point when X-ray N/A N/A N/A N/A N/A 121 (95%)
received (n[%]) 6 months N/A N/A N/A N/A 4 (3%)

More than 6 months N/A N/A N/A N/A 2 (2%)

Time point when MRI N/A N/A N/A N/A N/A 126 (98%)
received (n[%]) 6 months N/A N/A N/A N/A 1 (1%)

More than 6 months N/A N/A N/A N/A 1 (1%)

Figures are given as numbers (percentages) or mean (+/−SD) where appropriate; participants in ‘3wk FU’ subgroup with variable ‘return to
work’ do not add up to the total number of participants due to missing data; participants in ‘6wk FU’ subgroup with variables ‘medications
taken last week, ‘type of medications’, ‘satisfaction with condition’ and ‘satisfaction with medical care’ do not add up to the total number of
participants due to missing data; participants in ‘12wk FU’ subgroup with variables ‘satisfaction with condition’, ‘satisfaction with medical
care’ and ‘catastrophizing’ do not add up to the total number of participants due to missing data; participants in ‘6mth FU’ subgroup with
variables ‘satisfaction with medical care’, ‘health practitioners seen last 6 months’, ‘treatment received in last 6 months’, ‘diagnostics received
last 6 months’, ‘time point when X-ray received’ and time point when MRI received’ do not add up to the total number of participants due to
missing data; participants in ‘6mth FU’ subgroup with variables ‘health practitioners’, ‘treatments’ and ‘diagnostics’ allow for multiple answers.

within their domain variables into one model, a final
two-predictor model, comprised of social support at
work and somatization, was found to be statistically
significant (χ2 = 13.1, df = 5, p < 0.023; Table 5).
All factors and control variables predicted 14% of the
variance in development of persistent LBP. Addition-
ally, the Chi-Squared Hosmer Lemeshow test was not
significant indicating that this final predictor model has
a good fit for the data. The accuracy of the final model
was 78%, with 97% of non-persistent and 15% of per-
sistent LBP patients correctly identified.

4. Discussion

The present study evaluated occupational, psycho-
logical, biomedical and demographic/lifestyle domains
as prognostic factors for persistent LBP. According to
the aim of the study, it elucidated their role as risk fac-
tors for the development of persistent LBP and as re-
sources for preventing persistent LBP six months af-
ter an acute/subacute/recurrent episode of LBP in a
primary care setting. Indeed, a two-factor predictive
model, consisting of social support at work and soma-
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Table 3
Characteristics of patients with persistent LBP at baseline and different follow-up time points

Variables Baseline 3wk FU 6wk FU 12wk FU 6mth FU
(n = 38) (n = 38) (n = 37) (n = 38) (n = 38)

Days of reduction in normal activities due to LBP last week (mean[+/−SD]) N/A 2.7 (1.9) 2.1 (2.0) 2.4 (2.0) 2.5 (2.3)

Medication Medication taken last week (n[%]) N/A 32 (84%) 28 (76%) 30 (79%) 32 (84%)
Type of medication

N/A N/A 6 (16%) 9 (24%) 7 (21%) 8 (21%)
Analgesics N/A 14 (34%) 9 (24%) 11 (29%) 7 (18%)
NSAIDS N/A 4 (11%) 6 (16%) 3 (8%) 6 (16%)
Strong analgesics N/A 0 (0%) 1 (3%) 1 (3%) 4 (11%)
Analgesics/NSAIDS N/A 14 (37%) 7 (19%) 12 (32%) 6 (16%)
Analgesics/NSAIDS/strong analgesics N/A 0 (0%) 4 (11%) 3 (8%) 2 (5%)
Analgesics/strong analgesics N/A 1 (3%) 1 (3%) 0 (0%) 3 (8%)
NSAIDS/strong analgesics N/A 0 (0%) 0 (0%) 0 (0%) 1 (3%)

Satisfaction with Very satisfied N/A 0 (0%) 2 (5%) 1 (3%) 2 (5%)
condition (n[%]) Somewhat satisfied N/A 2 (5%) 2 (5%) 6 (15%) 3 (8%)

Neither satisfied nor dissatisfied N/A 2 (5%) 4 (11%) 6 (15%) 4 (11%)
Somewhat dissatisfied N/A 23 (61%) 16 (43%) 13 (34%) 14 (37%)
Very dissatisfied N/A 11 (29%) 13 (35%) 12 (32%) 15 (40%)

Satisfaction with Very satisfied N/A 4 (11%) 3 (8%) 5 (13%) 4 (11%)
medical care (n[%]) Somewhat satisfied N/A 12 (32%) 12 (33%) 12 (32%) 11 (29%)

Neither satisfied nor dissatisfied N/A 10 (27%) 13 (36%) 9 (23%) 8 (21%)
Somewhat dissatisfied N/A 6 (16%) 8 (22%) 9 (23%) 9 (23%)
Very dissatisfied N/A 5 (14%) 0 (0%) 3 (8%) 6 (16%)

Return to work (n[%]) N/A N/A 19 (50%) 22 (60%) 21 (55%) 18 (47%)
Back to the same job N/A 5 (13%) 3 (8%) 3 (8%) 3 (8%)
Back, but modified N/A 0 (0%) 1 (3%) 0 (0%) 0 (0%)
In a new job N/A 1 (3%) 1 (3%) 1 (3%) 1 (3%)
Not working because of pain N/A 2 (5%) 3 (8%) 5 (13%) 7 (18%)
Not working for other reasons N/A 4 (11%) 2 (5%) 2 (5%) 1 (3%)

Homemaker/caring for family N/A 2 (5%) 3 (8%) 2 (5%) 4 (11%)
Looked but canâĂŹt find a job N/A 1 (3%) 0 (0%) 0 (0%) 1 (3%)
Doing unpaid work/ voluntary N/A 0 (0%) 0 (0%) 0 (0%) 1 (3%)
Studies/training N/A 0 (0%) 0 (0%) 2 (5%) 2 (5%)
Retired N/A 2 (5%) 1 (3%) 1 (3%) 0 (0%)
Ill health N/A 2 (5%) 1 (3%) 1 (3%) 0 (0%)
Other N/A 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Days of sick leave due to LBP last week (mean[+/−SD]) N/A 1.1 (2.0) 1.0 (2.0) 0.5 (1.5) 1.2 (2.2)

Functional limitation ODI (mean[+/−SD]) 25 (14) 27 (16) 28 (17) 26 (16) 29 (15)
Minimal disability (0–20) (n[%]) 15 (39%) 16 (42%) 13 (35%) 15 (42%) 16 (34%)
Moderate disability (21–40) (n[%]) 18 (47%) 14 (36%) 17 (46%) 15 (39%) 16 (42%)
Severe disability (41–60) (n[%]) 5 (13%) 7 (18%) 7 (19%) 5 (13%) 8 (21%)
Crippled (>61) (n[%]) 0 (0%) 1 (3%) 1 (3%) 2 (5%) 1 (3%)

General health SF-12-PCS (mean[+/−SD]) 43 (8) 43 (9) 43 (9) 44 (11) 42 (10)
SF-12-MCS (mean[+/−SD]) 43 (9) 44 (9) 41 (10) 43 (10) 43 (11)

Pain Sensory pain (mean[+/−SD]) 34 (21) 30 (19) 31 (22) 26 (21) 35 (23)
Affective pain (mean[+/−SD]) 11 (11) 19 (23) 23 (22) 21 (20) 26 (25)
Total pain (mean[+/−SD ]) 45 (29) 49 (38) 55 (41) 47 (39) 61 (45)
VAS (pain intensity last week) (mean[+/−SD]) 46 (18) 39 (21) 48 (22) 43 (25) 54 (18)
Present pain intensity (n[%])

No pain 2 (5%) 1 (3%) 3 (8%) 8 (21%) 3 (8%)
Mild 12 (31%) 13 (34%) 13 (35%) 9 (24%) 8 (21%)
Discomforting 19 (50%) 18 (47%) 15 (41%) 13 (34%) 16 (42%)
Distressing 2 (5%) 4 (11%) 4 (11%) 8 (16%) 7 (18%)
Horrible 2 (5%) 2 (5%) 2 (4%) 2 (5%) 3 (8%)
Excruciating 1 (3%) 0 (0%) 0 (0%) 0 (0%) 1 (3%)

Psychological factors DRAM classification (depression/somatization) (n[%])
No depression: ZUNG <17 9 (23%) 8 (21%) 7 (19%) 17 (46%) 9 (23%)
At risk: ZUNG 17–33; MSPQ <12 10 (26%) 14 (37%) 11 (30%) 5 (11%) 10 (26%)
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Table 3, continued
Variables Baseline 3wk FU 6wk FU 12wk FU 6mth FU

(n = 38) (n = 38) (n = 37) (n = 38) (n = 38)
Distressed depressive: ZUNG >33 10 (26%) 7 (18%) 11 (30%) 6 (16%) 10 (26%)
Distressed somatic: ZUNG 17–33; MSPQ >12 9 (23%) 9 (24%) 8 (22%) 11 (29%) 9 (23%)

Fear Avoidance beliefs (FABQ)
Work activity (mean[+/−SD]) 14 (11) 13 (10) 14 (11) 12 (9) 13 (12)
Physical activity (mean[+/−SD]) 16 (6) 15 (5) 14 (7) 12 (9) 14 (12)
FAB total (mean[+/−SD]) 37 (20) 39 (19) 38 (24) 35 (22) 39 (24)

Catastrophizing (PCS)
Rumination (mean[+/−SD]) 6.2 (4.9) 5.8 (4.5) 6.1 (5.7) 5.8 (5.2) 6.1 (5.4)
Magnification (mean[+/−SD]) 3.0 (2.7) 3.6 (3.1) 3.8 (3.6) 3.0 (2.9) 3.5 (3.6)
Helplessness (mean[+/−SD]) 7.0 (5.5) 5.9 (4.3) 6.5 (5.4) 6.0 (5.5) 6.5 (5.5)
PCS total (mean[+/−SD]) 16.3 (11.8) 15.2 (10.1) 16.4 (14.0) 14.6 (12.8) 16.3 (13.6)
Non-catastrophizers 20 (53%) 18 (47%) 21 (57%) 22 (60%) 22 (58%)
Intermediate catastrophizers) 9 (24%) 14 (37%) 6 (16%) 4 (11%) 8 (21%)
Catastrophizers 9 (24%) 8 (16%) 10 (27%) 11 (30%) 8 (21%)

Health practitioners Seen for LBP last 6 months (n[%]) N/A N/A N/A N/A 29 (78%)
GP N/A N/A N/A N/A 22 (61%)
Physiotherapist N/A N/A N/A N/A 15 (42%)
Chiropractor N/A N/A N/A N/A 3 (8%)
Osteopath N/A N/A N/A N/A 4 (11%)
Acupuncturist N/A N/A N/A N/A 1 (3%)
Other N/A N/A N/A N/A 2 (6%)

Treatments Received for LBP last 6 months (n[%]) N/A N/A N/A N/A 28 (76%)
Pain medication N/A N/A N/A N/A 24 (67%)
Manual therapy N/A N/A N/A N/A 12 (33%)
Exercise N/A N/A N/A N/A 9 (25%)
Acupuncture N/A N/A N/A N/A 1 (3%)
Other N/A N/A N/A N/A 1 (3%)

Diagnostics Received for LBP last 6 months (n[%]) N/A N/A N/A N/A 5 (14%)
X-ray N/A N/A N/A N/A 4 (11%)
MRI N/A N/A N/A N/A 1 (3%)

Time point when X-ray N/A N/A N/A N/A N/A 31 (86%)
received (n[%]) 6 months N/A N/A N/A N/A 1 (3%)

More than 6 months N/A N/A N/A N/A 4 (11%)

Time point when MRI N/A N/A N/A N/A N/A 35 (97%)
received (n[%]) 6 months N/A N/A N/A N/A 0 (0%)

More than 6 months N/A N/A N/A N/A 1 (3%)

Figures are given as numbers (percentages) or mean (+/−SD) where appropriate; participants in ‘3wk FU’ subgroup with variable ‘return to
work’ do not add up to the total number of participants due to missing data; participants in ‘6wk FU’ subgroup with variables ‘medications
taken last week, ‘type of medications’, ‘satisfaction with condition’ and ‘satisfaction with medical care’ do not add up to the total number of
participants due to missing data; participants in ‘12wk FU’ subgroup with variables ‘satisfaction with condition’, ‘satisfaction with medical
care’ and ‘catastrophizing’ do not add up to the total number of participants due to missing data; participants in ‘6mth FU’ subgroup with
variables ‘satisfaction with medical care’, ‘health practitioners seen last 6 months’, ‘treatment received in last 6 months’, ‘diagnostics received
last 6 months’, ‘time point when X-ray received’ and time point when MRI received’ do not add up to the total number of participants due to
missing data; participants in ‘6mth FU’ subgroup with variables ‘health practitioners’, ‘treatments’ and ‘diagnostics’ allow for multiple answers.

tization, was found to be predictive of the development
of persistent LBP at six months. By this the present
study addressed a gap of knowledge in the current liter-
ature where studies that evaluate both risk factors (for
the development of persistent LBP) and protective fac-
tors (preventing the development of persistent LBP) in
the same cohort are scarce. The four follow-ups of the
study confirm persistent pain to be persistent across re-
peated measurements while much research only relies
on post-hoc pain judgements that cover six months.

Social support at work was found to be an occupa-
tional protective factor for the development of persis-

tent LBP at six-month follow-up. Thus, the study con-
firms recent evidence for social support as a protective
factor [24,25]. Social support at work comprises emo-
tional support and assistance by both colleagues and
supervisors [26]. This study does not distinguish be-
tween different sources of social support at work, i.e.
between the social support at work provided by col-
leagues or supervisors. A future study should differen-
tiate between support providers as findings by Elfering
et al. [27] suggest that provider-specific constellations
ofsocial support at work may have either a positive or
a negative influence on the development of LBP. In ad-
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Table 4
Prognostic variables for persistent LBP in multivariate logistic regression analysis

B SE Wald p OR CI(OR)
Occupational factors at baseline

Social support at work −0.77 0.28 7.94 0.005 0.46 0.27–0.79
Social support at home 0.34 0.25 1.88 0.170 1.41 0.86–2.28
Job control −0.10 0.26 0.16 0.693 0.90 0.55–1.50
Job satisfaction 0.14 0.22 0.40 0.525 1.15 0.75–1.78
Work absenteeism 0.00 0.01 0.57 0.450 1.00 0.99–1.01
Resigned attitude towards the job 0.39 0.20 3.74 0.053 1.48 0.99–2.20
Uncertainty −0.08 0.35 0.05 0.819 0.92 0.47–1.83
Work organizational problems −0.46 0.39 1.39 0.239 0.63 0.30–1.34
Work interruptions −0.15 0.31 0.22 0.637 0.87 0.47–1.58
Concentration requirements 0.64 0.35 3.31 0.069 1.84 0.95–3.77
Time pressure −0.27 0.34 0.65 0.420 0.76 0.40–1.47
Single-sided physical stress 0.03 0.45 0.01 0.944 1.03 0.43–2.51
Emotion suppression 0.08 0.24 0.11 0.738 1.09 0.67–1.75
R2 = 0.199 (Nagelkerke)
Model χ2 = 18.8, p =0.28, df = 16

Psychological factors at baseline
Somatization 0.08 0.04 4.34 0.037 1.08 1.004–1.16
Depression 0.03 0.02 1.51 0.219 1.03 0.98–1.08
Fear-avoidance (work activity) 0.01 0.02 0.09 0.769 1.01 0.97–1.05
Fear-avoidance (physical activity) 0.02 0.04 0.35 0.557 1.02 0.95–1.11
Catastrophizing −0.01 0.02 0.11 0.739 0.99 0.95–1.04
R2 = 0.136 (Nagelkerke)
Model χ2 = 14.8, p = 0.06, df = 8

Biomedical factors at baseline
Duration of LBP 0.01 0.01 2.23 0.136 1.01 0.99–1.03
Duration of current LBP episode 0.00 0.02 0.00 0.993 1.00 0.97–1.03
Radiating pain 0.01 0.56 0.00 0.981 1.01 0.34–3.05
Functional limitation (ODI) 0.00 0.03 0.02 0.885 0.99 0.94–1.05
Physical health −0.01 0.04 0.03 0.855 0.99 0.92–1.07
Mental health −0.02 0.02 0.57 0.452 0.98 0.94–1.03
Sensory pain 0.02 0.02 1.07 0.301 1.02 0.98–1.06
Affective pain 0.01 0.03 0.17 0.682 1.01 0.95–1.08
Pain intensity last week (VAS) 0.02 0.01 1.88 0.171 1.02 0.99–1.04
R2 = 0.191 (Nagelkerke)
Model χ2 = 20.9, p = 0.05, df = 12

Demographic/lifestyle factors at baseline
Age 0.02 0.03 0.40 0.527 1.02 0.97–1.07
Body mass index 0.01 0.06 0.01 0.927 1.01 0.90–1.12
Gender −0.21 0.77 0.08 0.780 0.81 0.18–3.63
Low physical activity 0.12 1.10 0.01 0.911 1.13 0.13–9.68
Moderate physical activity −0.59 0.80 0.55 0.460 0.55 0.12–2.66
Pack years 0.01 0.01 1.88 0.170 1.01 0.99–1.02
R2 = 0.086 (Nagelkerke)
Model χ2 = 2.9, p = 0.82, df = 6

Criterion: Results are controlled for age, gender and body mass index; B = logistic regression coefficient; SE = standard error; Wald = logistic
regression coefficient divided by SE, squared; p = significance level of Wald; OR = odds ratio; CI(OR) = 95% confidence interval of odds ratio;
df = degree of freedom.

dition to a direct protective effect on the development
of persistent LBP indicated by the present study, so-
cial support at work may also have a moderating ef-
fect, with its absence leading to a stronger correlation
between a risk factor such as depression and develop-
ment of persistent LBP [26]. In contrast to results from
previous studies [6–8], various occupational risk and
protective factors from Hypothesis 1 were not found to
be significant in the present study when they were in-

cluded together with other domain predictor variables.
Thus, many various occupational risk and protective
factors showed no unique predictive value within their
domain. The domain-based analytic strategy resulted
in the most parsimonious predictor model, notably not
the best model that can be reached when a more liberal
analytical strategy is used.

Our findings that indicate somatization to be a risk
factor for the development of persistent LBP have to
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Table 5
Final logistic regression model

Predictors at baseline B SE Wald p OR CI(OR)
Social support at work −0.40 0.20 4.02 0.045 0.67 0.45–0.99
Somatization 0.08 0.03 5.26 0.022 1.08 1.01–1.15

R2 = 13.7 (Nagelkerke)
Model χ2 = 13.1∗, df = 5
Sensitivity = 15.1, Specificity = 97.1

Criterion: Results are controlled for age, gender and body mass index; B = logistic regression coefficient; SE = standard error; Wald = logistic
regression coefficient divided by SE, squared; p = significance level of Wald; OR = odds ratio; CI(OR) = 95% confidence interval of odds ratio;
df = degree of freedom; ∗ = P < 0.05; two-tailed.

be considered carefully when drawing any conclusions
due to the lower limit of the 95% confidence interval
of this factor being 1.004. However, a systematic re-
view on psychological factors as predictors of persis-
tent LBP supports our findings by emphasizing the sig-
nificance of somatisation and depression on the devel-
opment of persistent LBP [16]. Furthermore, our find-
ings are in line with results from a recent inception
cohort study on prognostic factors in first-time care
seekers with acute LBP [28] that showed high baseline
scores on a psychosocial screening tool to be signifi-
cantly associated with non-recovery at twelve months.

Despite some significant bivariate correlations with
the development of persistent LBP, no biomedical fac-
tors were found to be significant predictors of persis-
tent LBP in multivariate regression. Previous studies
have identified various features of pain to be predic-
tive of the development of persistent LBP such as the
baseline intensity of pain [17] as well as the location
of pain (below the knee) [5]. In the present cohort,
baseline pain intensity was similar between groups and
only a small number of participants had pain below the
knee (18%) thus it is not surprising that these variables
were not significant predictors in multivariate analysis.
Baseline pain levels in the present study were relatively
low compared to some other cohorts, therefore, pain
may only be a predictor for developing persistent LBP
when pain is moderate or greater.

It is of interest that no demographic/lifestyle fac-
tors were predictive of the presence of persistent LBP.
This is in contrast to a previous systematic review on
the relationship between body mass index and develop-
ment of persistent LBP where it was found that 32% of
all included studies demonstrated a significant correla-
tion between body mass index and the development of
persistent LBP [13]. Further, another study indicated
a protective effect of physical activity for the develop-
ment of persistent LBP [19], which was not shown in
our study.

This study’s final two-predictor model comprising
somatization as a predictor for the development of per-

sistent LBP and social support at work as a predic-
tor for preventing the development of persistent LBP
should be interpreted cautiously. This two predictor
parsimonious predictor model explained 14% of vari-
ance of the development of persistent LBP, which is
moderate. Although the study covered a broad range of
risk and resource factors from various domains, some
important factors of unique predictive value may have
been missed. For instance, biomechanical work load
and genetic factors might improve prediction. Within
the predictor model social support at work as a pro-
tective resource factor did well identify patients with
a low risk of developing persistent LBP (specificity
0.97), whereas somatization as a risk factor did poorly
detect patients with a high risk of developing persistent
LBP (sensitivity 0.16) [29].

It is also of interest that the predictive factors for the
development of persistent pain are different to the pre-
dictive factors for the development of persistent dis-
ability following an acute/subacute episode of LBP.

One of the strengths of the present study is that
it included only validated and commonly-used mea-
sures. By implementing measures recommended by
the MMICS Statement, this facilitates the comparison
of our results with future studies following the same
recommendations. A further strength of the present
study is that baseline characteristics of participants and
individuals lost to follow-up did not show significant
differences, except for a lower mental health and a
higher depression score for those individuals lost to
follow-up. This is typical for study populations where
the healthier individuals stay in the study and have
even contributed to variance restriction in the risk fac-
tor somatization and subsequent underestimation of
predictive value.

4.1. Implications for practice

Findings from this study confirm the necessity of
including prognostic occupational and psychological
factors in screening tools for patients at risk of devel-
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oping persistent LBP. Early identification of these pa-
tients may facilitate the provision of necessary treat-
ment to reduce the societal and financial burden of per-
sistent LBP as well as avoid the personal burden of
persistent pain. Modifiable risk and protective factors
should be distinguished from non-modifiable factors
to optimise the treatment effect. According to Johan-
ning [30] prevention strategies are an important part of
an integrated disability management involving patients
with LBP, primary care providers and employers. The
benefit of including modifiable protective factors such
as social support at work and modifiable risk factors
such as somatization in screening tools is that these
factors can be addressed in primary and secondary pre-
vention, e.g. in workplace intervention. Feuerstein et
al. [31] suggested a secondary prevention strategy di-
rected at improving the work climate through train-
ing of supervisors. This could increase the level of so-
cial support at work and consequently, reduce the bur-
den of persistent LBP on both the worker and the em-
ployer. Future studies that evaluate the effect of modi-
fying these protective and risk factors on the develop-
ment of persistent LBP are needed.

5. Conclusion

In this study of patients with acute/subacute/recurr-
ent LBP from a primary care setting, social support at
work was found to be a protective factor against the
development of persistent LBP at six months whereas
somatization correlated with the progression to per-
sistent LBP. Further research is required to investi-
gate whether different types of social support at work
have different prognostic influence on the prevention
or development of persistent LBP. Social support at
work should be considered as a resource preventing
the development of persistent LBP whereas somatiza-
tion should be considered in workplace interventions
for patients suffering from acute, subacute or recurrent
LBP.
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