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Abstract

Purpose To reduce the socio-economic burden of per-

sistent low back pain (LBP), factors influencing the pro-

gression of acute/subacute LBP to the persistent state must

be identified at an early stage.

Methods Prospective inception cohort study of patients

attending a health practitioner for their first episode of

acute/subacute or recurrent LBP. Patients were assessed at

baseline addressing occupational, psychological, biomedi-

cal and demographic/lifestyle factors and followed up over

6 months. Multivariate logistic regression analysis was

performed separately for the variables groups of the four

different domains, controlling for age, gender and body

mass index. The overall predictive value was calculated for

the full regression models of the different domains. Finally,

all significant variables from the different domains were

combined into a final predictor model.

Results The final four-predictor model predicted 51 % of

variance of persistent LBP and included ‘resigned attitude

towards the job’ (OR 1.73; 95 % CI 1.16–2.59), ‘social

support at work’ (OR 0.54; 95 % CI 0.32–0.90), ‘func-

tional limitation’ (OR 1.05; 95 % CI 1.01–1.10) and

‘duration of LBP’ (OR 1.04; 95 % CI 1.02–1.06). The

accuracy of the model was 83 %, with 92 % of non-per-

sistent and 67 % of persistent LBP patients correctly

identified.

Conclusions In this study of patients with acute/subacute

LBP, ‘resigned attitude towards the job’ increased the

likelihood of persistent LBP at 6 month. Addressing this

factor with workplace interventions has the potential to

modify the outcome. In patients experiencing ‘social sup-

port at work’, the development of persistent LBP was less

likely and might therefore be considered as potential

resource for prevention of persistent LBP.

Keywords Back pain � Prognosis � Risk factors �
Resources � Occupational � Inception cohort

Introduction

Socio-economic costs of persistent low back pain (LBP)

exceed the costs of acute and subacute LBP by far (Katz

2006). This makes the early identification of patients at risk

of developing persistent LBP essential, especially in

working populations (Hilfiker et al. 2007). According to the

bio-psycho-social model, the differentiation into risk ver-

sus protective factors for the development of persistent

LBP should be considered (Heneweer et al. 2007; Steenstra

et al. 2005). Thereby, modifiable risk and protective factors

could be addressed proactively to limit the associated

socio-economic burden.

The Multinational Musculoskeletal Inception Cohort

Study (MMICS) Statement recommends internationally

accepted measures (Pincus et al. 2008). Among these

measures, occupational factors have the highest reliability

according to a recently published review on prognostic
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factors for persistent LBP (Melloh et al. 2009) and are

important modifiable factors that can be addressed proac-

tively. Consequently, this study focused on occupational

factors and additionally other possible psychological, pain/

functional limitation and health behaviour influences that

have been found in multiple previous studies to be modi-

fiable factors for the development of persistent LBP.

Following the MMICS recommendations that only those

variables that scored highest in this consensus statement of

experts in the field should be part of a minimum set of

prognostic measures, we hypothesised that:

1. Factors such as resigned attitude towards the job

would be occupational risk factors (H1a), depression a

psychological risk factor (H1b), with further risk

factors for developing persistent LBP being functional

limitation, higher age and high body mass index (H1c);

2. Social support at work would be an occupational

protective factor (H2a), with further protective factors

for developing persistent LBP being good physical and

mental health status, and being physically active

(H2b).

The aim of this study was to identify those risk and

protective factors that increase or decrease the likelihood of

patients with an episode of acute LBP to progress to the

persistent state.

Method

Our study has been approved by the local Lower South

Regional Ethics Committee (LRS/08/03/008). All partici-

pants gave their informed consent prior to their inclusion in

the study. The protocol for our study has been published

previously (Melloh et al. 2008).

An inception cohort of 315 patients in primary care

settings was recruited consecutively from 14 health prac-

titioners across New Zealand. Participants were asked to

take part in the study when attending a health practitioner

for their first episode of acute/subacute LBP or for recur-

rent LBP. The latter was defined according to Stanton et al.

(2011) as LBP with a least 30 LBP-free days between two

episodes and exceeding 20 out of 100 points on the Visual

Analogue Scale (VAS).

To be eligible, patients had to be between 18 and

65 years of age, be able to read and write in English, and

provide written consent. Patients were excluded if they had

chronic LBP (defined as LBP continuing for more than

12 weeks at the time of the first visit to a health practi-

tioner) (Airaksinen et al. 2006; Balague et al. 2007), spe-

cific LBP (infection, tumour, osteoporosis, ankylosing

spondylitis, fracture, deformity, inflammatory process,

cauda equina syndrome) (van Tulder et al. 2006), a severe

comorbidity determining overall well-being (e.g. painful

disabling arthritic hip joints) and were pregnant or

unwilling to complete questionnaires.

Potential participants were screened by a research nurse

employing a standardised structured telephone interview. If

eligible, patients were sent a baseline questionnaire by mail

and asked to return it within 1 week. Possible prognostic

factors for persistent LBP were measured by these patient-

reported outcome questionnaires. Follow-up questionnaires

were sent out after 3, 6, 12 weeks and 6 months. If not

returned, a reminder was sent out after 1 and 2 weeks. As

compensation for their time, participants received $NZ10

vouchers for each returned questionnaire. Baseline and fol-

low-up questionnaires were based on the recommendations

of the MMICS Statement (Pincus et al. 2008) addressing

occupational (work dissatisfaction, a resigned attitude

towards the job, job insecurity, concentration requirements,

work organisational problems and interruptions, time pres-

sure, emotion suppression, social support at work, job con-

trol, physically demanding occupation, educational status),

psychological (depression, somatisation, fear avoidance,

catastrophising) and additional (pain and duration of LBP,

radiating pain below the knee, functional limitation, physical

and mental health status, age, body mass index, smoking, and

physically active) risk factors for the development of per-

sistent LBP and resources preventing persistent LBP.

Occupations were dichotomised into physically demanding

and non-demanding. We coded agricultural or fishery

worker, craft or trades worker, plant/machine operator or

assembler, elementary worker and armed forces as physi-

cally demanding. Legislator/senior official/manager, pro-

fessional, technician, clerk and service/sales persons were

coded as non-demanding occupations.

Statistical analysis

Patients with persistent LBP at 6-month follow-up were

compared to patients with non-persistent LBP. Persistent

LBP was defined by an Oswestry Disability Index (ODI)

score at baseline and 6 month [10 points (Ostelo et al.

2008) and an ODI change score B10 points between base-

line and 6-month follow-up. Ten points are considered to be

the minimal clinically important difference (MCID) of the

ODI (Ostelo et al. 2008). The normal value for the ODI in a

general population is ten points (Fairbank and Pynsent

2000). Therefore, patients with an ODI score B10 points at

6-month follow-up were considered to be non-persistent.

After initial screening of potential predictor variables

following the literature, first, univariate logistic regression

analyses and then multivariate logistic regression analyses

were performed separately for the variables groups of

four different domains occupational, psychological, pain/

functional limitation and demographic/health behaviour,
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Table 1 Baseline characteristics of participants who completed 6-month follow-up versus participants lost to follow up

Variables Participants

(n = 315)

Completed

(n = 169)

Lost to follow

up (n = 146)

p

Pain history

Duration LBP

Duration LBP (days); mean [±SD] 1,959 (3,529) 1,814 (2,843) 2,128 (4,194) 0.749a

Duration present episode (days); mean [±SD] 21 (15) 21 (15) 21 (15) 0.898a

Recurrent LBP [n (%)] 92 (29) 48 (28) 44 (30) 0.559b

Radiating pain

Radiating pain below knee [n (%)] 48 (15) 31 (18) 17 (12) 0.096b

Health behaviour

IPAQ score (physical activity) [n (%)] 0.053a

Low 39 (13) 18 (11) 21 (15)

Moderate 180 (58) 91 (55) 89 (62)

High 90 (29) 57 (34) 33 (23)

Smoking status [n (%)] 131 (42) 63 (37) 68 (47) 0.074b

Education status [n (%)] 0.328a

No formal schooling 2 (1) 0 (0) 2 (1)

\primary school 4 (2) 2 (1) 2 (1)

Primary school 17 (5) 7 (4) 10 (7)

Secondary school 46 (15) 28 (17) 18 (12)

High school 96 (30) 46 (27) 50 (35)

College/university 118 (37) 70 (42) 48 (33)

Postgraduate degree 32 (10) 16 (9) 16 (11)

Occupation [n (%)]

N/A 62 (20) 27 (16) 35 (24) 0.102b

Legislator/senior official/manager 22 (7) 12 (7) 10 (7)

Professional 81 (27) 48 (28) 33 (23)

Technician 19 (6) 11 (7) 8 (5)

Clerk 52 (17) 27 (16) 25 (17)

Service/sales 7 (2) 3 (2) 4 (3)

Agricultural/fishery 11 (3) 8 (5) 3 (2)

Craft/trades 27 (9) 13 (8) 14 (10)

Plant/machine operator 19 (6) 11 (7) 8 (5)

Elementary worker 11 (3) 8 (5) 3 (2)

Armed forces 4 (1) 1 (1) 3 (2)

Functional limitation

ODI [mean (±SD)] 22 (13) 22 (13) 22 (12) 0.526a

Minimal disability (0–20) [n (%)] 167 (53) 91 (54) 76 (52)

Moderate disability (21–40) [n (%)] 120 (38) 65 (38) 55 (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) 0.612a

SF-12-MCS [mean (±SD)] 45 (11) 47 (10) 43 (11) 0.002a

Pain

Sensory pain [mean (±SD)] 28 (18) 27 (18) 29 (18) 0.286a

Affective pain [mean (±SD)] 9 (13) 7 (9) 11 (16) 0.025a

Pain intensity last week (VAS) [mean (±SD)] 37 (24) 36 (24) 38 (23) 0.438a
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controlling for age, gender and body mass index. The overall

predictive value was calculated for the full regression

models of the different domains. Finally, all significant

variables from the different domains were combined into a

final predictor model. Data were analysed using IBM SPSS

Statistics 19 (IBM Corp., Armonk, NY, USA). Statistical

significance was set at the p \ 0.05 level, two-tailed.

Results

In total, 562 patients suffering from acute or subacute LBP

were screened consecutively from April 2008 until October

2010. One hundred and twenty-four patients were found

ineligible because they were either LBP-free at the time of

the screening interview (ten), had chronic LBP for more

than 12 weeks (93) or specific LBP (eight), had osteoar-

thritis 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 decided not to

participate, and 97 did not return the baseline questionnaire

in spite of two reminders. Three hundred and fifteen

patients were enrolled: 146 patients were lost to follow up

and 169 patients participated over the 6-month period.

Baseline characteristics of the participants and the indi-

viduals lost to follow up are shown in Table 1. Those

Table 1 continued

Variables Participants

(n = 315)

Completed

(n = 169)

Lost to follow

up (n = 146)

p

Psychological factors

DRAM classification (depression/somatisation) [n (%)] 0.006a

No depression: ZUNG \17 105 (33) 68 (40) 37 (24)

At risk: ZUNG 17–33; MSPQ \12 98 (31) 49 (29) 49 (34)

Distressed depressive: ZUNG [ 33 58 (19) 28 (17) 30 (21)

Distressed somatic: ZUNG 17–33; MSPQ [ 12 54 (17) 24 (14) 30 (21)

Fear avoidance beliefs (FAB)

Work activity [mean (±SD)] 13 (11) 13 (10) 13 (11) 0.594a

Physical activity [mean (±SD)] 14 (6) 14 (6) 13 (6) 0.169a

Catastrophising (PCS) [n (%)] 0.057a

Non-catastrophizers 188 (60) 111 (66) 77 (53)

Intermediate catastrophizers 64 (20) 29 (17) 35 (24)

Catastrophizers 63 (20) 29 (17) 34 (23)

Occupational factors

Job satisfaction [mean (±SD)] 3.7 (1.0) 3.7 (1.2) 3.7 (1.0) 0.689a

Resigned attitude job [mean (±SD)] 3.2 (1.5) 3.2 (1.3) 3.2 (1.6) 0.673a

Job content

Method control [mean (±SD)] 3.6 (1.2) 3.6 (1.1) 3.6 (1.2) 0.988a

Time control [mean (±SD)] 3.3 (1.3) 3.2 (1.3) 2.9 (0.8) 0.514a

Uncertainty [mean (±SD)] 2.4 (0.9) 2.4 (0.8) 2.4 (0.9) 0.838a

Organisation [mean (±SD)] 2.6 (0.7) 2.7 (0.7) 2.6 (0.7) 0.334a

Work interruptions [mean (±SD)] 3.1 (1.0) 3.1 (1.0) 3.1 (1.0) 0.253a

Concentration [mean (±SD)] 3.2 (0.9) 3.2 (0.9) 3.3 (1.0) 0.644a

Time pressure [mean (±SD)] 3.1 (1.0) 3.1 (0.9) 3.2 (1.1) 0.315a

Ergonomics [mean (±SD)] 3.0. (0.7) 3.1 (0.6) 3.0 (0.9) 0.673a

Emotion [mean (±SD)] 3.0 (1.3) 2.9 (1.2) 3.0 (1.4) 0.228a

Social support at work [mean (±SD)] 3.7 (1.1) 3.6 (1.1) 3.8 (1.3) 0.192a

Demographics

Age [mean (±SD)] 34.9 (12.6) 36.0 (13.1) 35.0 (21.1) 0.062a

BMI [mean (±SD)] 28 (6) 28 (6) 28 (6) 0.890a

Female [n (%)] 210 (67) 106 (62) 104 (71) 0.089b

Figures are given as numbers (percentages) or mean (±SD) where appropriate; ‘recurrent’ according to the definition by Stanton et al. Eur Spine

J (2011): VAS [ 20; at least 30 days pain-free between episodes; ‘low’, ‘moderate’ and ‘high’ according to IPAQ (International Physical

Activity Questionnaire) score; ‘smoking status’. a T test; b v2 test

264 Int Arch Occup Environ Health (2013) 86:261–269

123



individuals lost to follow up showed a significantly lower

mental health measured by the SF-12 Mental Component

Scale, a higher depression score on the Zung self-rating

depression scale and a higher affective pain score measured

by the McGill Pain Questionnaire. All other baseline

characteristics did not demonstrate any significant

difference.

One hundred and five patients at 6-month follow-up

were classified as non-persistent, 64 (38 %) as persistent.

ODI scores in the non-persistent LBP group decreased over

time, whereas scores in the persistent LBP group remained

at the same level (Fig. 1). ODI baseline scores in the non-

persistent group ranged between 0 and 62 points

(mean = 16.9 points), scores in the persistent group

between 12 and 60 points (mean = 27.1 points), revealing

a higher functional limitation at baseline for the persistent

LBP group based on differences in means (p \ 0.001).

Taking into account all five measurement points

between baseline and 6-month follow-up, the trend analysis

confirmed a decline of the ODI over time for the non-

persistent group. This was a first-order trend with a linear

decrease over all five time points. In the persistent group,

no first-order trend for the ODI over time could be dem-

onstrated (Fig. 1).

In the univariate logistic regression analyses, the odds of

having persistent LBP at 6-month follow-up were 1.60 for

a resigned attitude towards the job at baseline (95 % CI

1.24–2.08), 0.54 for social support at work (95 % CI

0.37–0.80) and 0.74 for job satisfaction (95 % CI

0.57–0.96) (Table 2). In the multivariate analyses, the odds

were 1.83 for a resigned attitude towards the job (95 % CI

1.23–2.72) and 0.44 for social support at work (95 % CI

0.26–0.75) but were not significant for job satisfaction

(Table 3). There was no correlation between persistent

LBP and a physically demanding occupation or the edu-

cational status. A chi-squared test of the full occupational

predictor model was significant (v2 = 36.3, df = 16,

p \ 0.01; Table 3). Occupational factors and control vari-

ables predicted 33 % variance in persistent LBP. The lack

of significance of the chi-squared Hosmer–Lemeshow test

indicated that the occupational predictor model has a good

fit for the data. The accuracy of the model was 71 % with

83 % of non-persistent and 51 % of persistent LBP patients

correctly identified.

The odds of having persistent LBP in the univariate

analyses at 6-month follow-up were 1.08 for depression at

baseline (95 % CI 1.04–1.12), 1.11 for somatisation (95 %

CI 1.04–1.12) and 1.05 for catastrophising (95 % CI

1.01–1.08) (Table 2). The odds of having persistent LBP in

the multivariate analyses were 1.06 for depression (95 %

CI 1.02–1.11) but were not significant for somatisation and

catastrophising. A chi-squared test of the full psychologi-

cal predictor model was significant (v2 = 30.7, df = 8,

p \ 0.01; Table 3). Psychological factors and control

variables predicted 24 % variance in persistent LBP. The

lack of significance of the chi-squared Hosmer–Lemeshow

test indicated that the psychological predictor model has a

good fit for the data. The accuracy of the model was 71

with 85 % of non-persistent and 48 % of persistent LBP

patients correctly identified.

In the univariate logistic regression analyses, the odds of

having persistent LBP at 6-month follow-up were 1.07 for

functional limitation at baseline (95 % CI 1.03–1.10), 1.03

for duration of LBP (95 % CI 1.01–1.04), 1.03 for sensory

pain (95 % CI 1.01–1.05), 1.07 for affective pain (95 % CI

1.02–1.12), 1.02 for pain intensity (95 % CI 1.00–1.03) and

0.94 for mental health (95 % CI 0.91–0.98) (Table 2). In

the multivariate analyses, the odds were 1.09 for functional

limitation (95 % CI 1.03–1.15) and 1.03 for duration of

LBP (95 % CI 1.02–1.05) but not significant for all other

variables. A chi-squared test of the full pain/functional

limitation predictor model was significant (v2 = 48.7,

df = 12, p \ 0.001; Table 3). Pain/functional limitation

factors and control variables predicted 37 % variance in

persistent LBP. The lack of significance of the chi-squared

Hosmer–Lemeshow test indicated that the pain/functional

limitation predictor model has a good fit for the data. The

accuracy of the model was 78 % with 90 % of non-per-

sistent and 58 % of persistent LBP patients correctly

identified.

The odds of having persistent LBP in the univariate

analysis at 6-month follow-up were 1.08 for a high body

mass index at baseline (95 % CI 1.02–1.14; Table 2) but

not significant in the multivariate analysis.

When combining all significant variables from the

different domains into one model, a final four-predictor

model was found significant comprising resigned attitude

towards the job, social support at work, functional limi-

tation and duration of LBP ((v2 = 64.1, df = 8, p \ 0.001;

Table 4). All factors and control variables predicted 51 %
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variance in persistent LBP. The lack of significance of the

chi-squared Hosmer–Lemeshow test indicated that this

final predictor model has a good fit for the data. The

accuracy of the model was 83 % with 92 % of non-per-

sistent and 67 % of persistent LBP patients correctly

identified (Table 4).

Discussion

This study focused on occupational, psychological, pain/

functional limitation and demographic/health behaviour

risk factors for the development of persistent LBP and

resources preventing persistent LBP 6 months after an

Table 2 Prognostic variables for persistent low back pain in univariate logistic regression analysis

B SE Wald p OR CI(OR)

Occupational factors at baseline

Job satisfaction -0.30 0.13 5.35 0.021 0.74 0.57–0.96

Resigned attitude towards the job 0.47 0.13 12.56 0.000 1.60 1.24–2.08

Uncertainty 0.20 0.21 0.92 0.336 1.22 0.81–1.83

Organisation 2.67 0.25 1.15 0.284 1.30 0.80–2.12

Interruptions 0.17 0.18 0.89 0.346 1.18 0.84–1.67

Concentration 0.13 0.19 0.46 0.498 1.14 0.78–1.66

Time Pressure 0.19 0.19 0.93 0.334 1.20 0.83–1.75

Ergonomics -0.22 0.29 0.57 0.451 0.80 0.46–1.42

Emotion 0.14 0.14 1.02 0.313 1.15 0.88–1.51

Resources -0.26 0.15 2.99 0.084 0.77 0.57–1.04

Social support at work -0.61 0.19 9.88 0.002 0.55 0.37–0.80

Social support at home -0.27 0.16 2.81 0.094 0.76 0.55–1.05

Physically demanding work activities -0.11 0.42 0.07 0.792 0.90 0.39–2.04

Sick leave 0.01 0.01 1.01 0.303 1.01 0.99–1.03

Psychological factors at baseline

Depression 0.08 0.02 17.90 0.000 1.08 1.04–1.12

Somatisation 0.10 0.03 11.79 0.001 1.11 1.04–1.18

Catastrophising 0.05 0.02 7.83 0.005 1.05 1.01–1.08

Work activity 0.01 0.02 0.72 0.395 1.01 0.98–1.05

Physical activity 0.03 0.03 1.00 0.317 1.03 0.97–1.09

Pain/functional limitation factors at baseline

Functional limitation 0.06 0.02 15.21 0.000 1.07 1.03–1.10

Duration of low back pain 0.03 0.01 14.48 0.000 1.03 1.01–1.04

Duration of present episode 0.02 0.01 3.16 0.076 1.02 1.00–1.04

SF-12 MCS -0.06 0.02 10.18 0.001 0.94 0.91–0.98

SF-12 PCS -0.03 0.02 2.71 0.099 0.93 0.93–1.01

Sensory pain 0.03 0.01 7.90 0.005 1.03 1.01–1.05

Affective pain 0.07 0.02 8.64 0.003 1.07 1.02–1.12

Pain intensity (VAS) 0.02 0.01 4.12 0.042 1.02 1.00–1.03

Demographics/health behaviour at baseline

Age -0.00 0.01 0.01 0.941 1.00 0.97–1.03

BMI 0.07 0.03 6.54 0.011 1.08 1.02–1.14

Gender -0.23 0.35 0.44 0.505 0.79 0.40–1.57

Education 0.05 0.17 0.09 0.759 1.05 0.76–1.46

IPAQ (physical activity) -0.17 0.27 0.43 0.513 0.84 0.49–1.42

Packets of cigarettes smoked per year 0.01 0.01 2.39 0.122 1.01 1.00–1.02

Alcohol consumption -0.67 0.36 3.43 0.064 0.51 0.25–1.04

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 \ 0.01; ** p \ 0.001; two-tailed
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acute/subacute episode of LBP in a primary care setting. It

is centred on widely used validated assessment instruments

suggested by the MMICS Statement.

Resigned attitude towards the job was found to be an

occupational risk factor for the development of persistent

LBP at 6-month follow-up. Social support at work dem-

onstrated to be a protective factor, meaning that develop-

ment of persistent LBP was less likely.

Resigned attitude towards the job is understood as a

defensive, resentful adaptation to working conditions that

are not optimal (Kälin et al. 2000; Semmer 2003). Mannion

and Elfering could show in their systematic review (Mannion

and Elfering 2006) that a resigned attitude towards the job

comprises job continuation in spite of dissatisfaction; the

belief that the present situation should be accepted as

potential other jobs could be worse; and that there are limited

expectations for an employee. Job-related resignation could

be shown to correlate with functional limitation according to

a study by (Schade et al. 1999). In this study, job-related

resignation explained 12 % of variance of functional limi-

tation in activities of daily living. These findings concur with

our results, showing that a resigned attitude towards the job

is a strong occupational risk factor that should be taken into

consideration in workplace interventions for individuals

suffering from an episode of acute or subacute LBP. In a

study on employees of a municipal office undergoing tech-

nological change, Elfering et al. (2010) demonstrated that

employees with possibilities of a higher participation during

this change suffered less frequently from episodes of LBP.

Therefore, primary and secondary prevention of occupa-

tional LBP should adhere to the principle of participation in

job design.

Social support at work comprises emotional support and

assistance by both colleagues and supervisors (Semmer and

Table 3 Prognostic variables for persistent low back pain in multiple logistic regression analysis

B SE Wald p OR CI(OR)

Occupational factors at baseline

Resigned attitude towards the job 0.60 0.20 8.95 0.003 1.83 1.23–2.72

Social support at work -0.82 0.27 9.37 0.002 0.44 0.26–0.75

R2 = 0.326 (Nagelkerke)

Model v2 = 36.3*, df = 16

Psychological factors at baseline

Depression 0.06 0.22 7.19 0.007 1.06 1.02–1.11

R2 = 0.329 (Nagelkerke)

Model v2 = 30.7*, df = 8

Pain/functional limitation factors at baseline

Functional limitation 0.08 0.03 8.35 0.004 1.09 1.03–1.15

Duration of low back pain 0.30 0.01 14.38 0.000 1.03 1.02–1.05

R2 = 0.367 (Nagelkerke)

Model v2 = 48.7**, df = 12

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 \ 0.01; ** p \ 0.001; two-tailed

Table 4 Final logistic regression model

B SE Wald p OR CI(OR)

Predictors at baseline

Resigned attitude towards the job 0.55 0.21 7.24 0.007 1.73 1.16–2.59

Social support at work -0.61 0.26 5.52 0.019 0.54 0.32–0.90

Functional limitation 0.05 0.02 4.85 0.028 1.05 1.01–1.10

Duration of low back pain 0.04 0.01 17.85 0.000 1.04 1.02–1.06

R2 = 0.51 (Nagelkerke)

Model v2 = 64.1**, df = 8

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 \ 0.001; two-tailed
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Udris 2007). This study does not distinguish between dif-

ferent types of social support at work, that is, between the

social support at work provided by colleagues or supervi-

sors. A future study should differentiate between support

providers as findings by (Elfering et al. 2002) suggest that

provider-specific constellations of social support at work

may have either a positive or a negative influence on the

development of LBP. In addition to a direct protective

effect on the development of persistent LBP indicated by

the present study, social support at work may also have a

moderating effect, with its absence leading to a stronger

correlation between risk factors and the development of

persistent LBP (Semmer and Udris 2007).

In the present study, occupational risk and protective

factors from hypotheses 1a and 2a could be confirmed

which is consistent with results from (Elfering 2006),

(Elfering and Mannion 2008) and (Linton 2001). However,

findings from this study need to be considered in the

context of its sample size. Although they should not be

underestimated, stressor effects in the workplace are often

moderate (Semmer and Udris 2007). Large workplace

stressor effects would have been required in order to be

observed in a study of this sample size.

Our results indicate a higher functional limitation and a

longer duration of LBP at baseline to be risk factors for the

development of persistent LBP (H1c). These factors show

that current state of functional limitation and pain history

are predictive for general practitioners.

The presented final four-predictor model comprising

resigned attitude towards the job, functional limitation and

duration of LBP as predictors for the development of

persistent LBP and social support at work as predictive

resource preventing the development of persistent LBP

should be interpreted cautiously. This predictor model

explained 51 % of variance of the development of persis-

tent LBP, suggesting that there may be other predictive

factors not identified in this study. The model has a good

applicability to rule out patients with a low risk of devel-

oping persistent LBP (specificity 0.92) but is less appro-

priate to rule in patients with a high risk of developing

persistent LBP (sensitivity 0.67) (Bossuyt et al. 2004).

A limitation of this study is that about one-third of patients

developing persistent LBP were not correctly identified in

the final four-predictor model. Also, that we did control for

age, gender and body mass index but not for smoking in order

not to lose too many cases due to the many missings for the

variable smoking. Furthermore, the predominant use of

patient-reported outcome measures for generating informa-

tion is subjective by nature. Finally, attrition bias can be seen

as a threat to the representativeness of the study sample.

However, a recent study found that attrition has only

marginal influence on the point estimates of LBP-related

outcomes (Schmidt et al. 2011). In the present study, the

loss-to-follow-up was consistently about 15 % at each fol-

low-up time point. This means that this loss was a systematic

one and not due to any specific event. The total loss-to-

follow-up was 46 % over the whole study period. This

apparently high rate should be considered in the context of a

postal survey, where direct contact with the participants was

limited to the initial screening interview. A recent study on

342 LBP patients presenting in primary care was followed up

six times over a 6-month period and showed a comparable

loss-to-follow-up of 45 % (Dunn et al. 2006).

A strength of the present study is that only validated and

common instruments were used. Consistent use of outcome

measures recommended by the MMCIS Statement will

facilitate comparison of results with other studies. A further

strength is that baseline characteristics of participants and

individuals lost to follow up did not show significant dif-

ferences, except for a lower mental health, and higher

depression and affective pain scores for those individuals

lost to follow up. This is typical for study populations

where the healthier individuals stay in the study. Without

this bias, the predictive value of the psychological factors

would have been even higher because of variance restric-

tion in the criterion.

Implications for practice

Findings from this study confirm the requirement for

measurement of occupational factors in screening tools for

patients at risk of developing persistent LBP. Predictors

easily identified with use of widely available screening

tools will facilitate the provision of necessary treatment to

reduce the societal and financial burden of persistent LBP

and avoid major loss in enjoyment of life. The benefit of

including modifiable risk factors such as a resigned attitude

towards the job and modifiable protective factors such as

social support at work in screening tools is that these

factors can be addressed in primary and secondary pre-

vention, for example, in workplace intervention.

Conclusions

In this study of patients with acute/subacute LBP from a

primary care setting, resigned attitude towards the job

increased the likelihood of persistent LBP at 6 month.

Addressing this factor with workplace interventions has the

potential to modify the outcome. In patients experiencing

social support at work, the development of persistent LBP

was less likely. Social support at work might therefore be

considered as a potential resource for prevention of per-

sistent LBP. Further research is required to investigate

different types of social support at work regarding their

prognostic influence on the development of persistent LBP.
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