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Objective: The aim of this study was to determine 
whether job strain, i.e. a combination of job de-
mands and decision latitude (job control), and sleep 
disturbances among persons with occasional low-
back pain are prognostic factors for developing trou-
blesome low-back pain; and to determine whether 
sleep disturbances modify the potential association 
between job strain and troublesome low-back pain. 
Methods: A population-based cohort from the Stock-
holm Public Health Cohort surveys in 2006 and 2010 
(n = 25,167) included individuals with occasional low-
back pain at baseline 2006 (n = 6,413). Through logis-
tic regression analyses, potential prognostic effects of 
job strain and sleep disturbances were studied. Stra-
tified analyses were performed to assess modification 
of sleep disturbances on the potential association bet-
ween job strain and troublesome low-back pain.
Results: Those exposed to job strain; active job 
(odds ratio (OR) 1.3, 95% confidence interval (95% 
CI) 1.1–1.6), or high strain (OR 1.5, 95% CI 0.9–2.4) 
and those exposed to severe sleep disturbances (OR 
3.0, 95% CI 2.3–4.0), but not those exposed to pas-
sive jobs (OR 1.1, 95% CI 0.9–1.4) had higher odds 
of developing troublesome low-back pain. Sleep 
disturbances did not modify the association between 
job strain and troublesome low-back pain.
Conclusion: These findings indicate that active job, 
high job strain and sleep disturbances are prog-
nostic factors for troublesome low-back pain. The 
odds of developing troublesome low-back pain due 
to job strain were not modified by sleep disturbance. 
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Low-back pain (LPB) remains an alarming health 
problem worldwide and is a leading cause of disa-

bility (1–2). The lifetime prevalence of LBP is high. Up 
to 85% of people experience LBP at some point and a 

high percentage experiences subsequent periods of pain 
(3). The indirect cost of LBP in Sweden in 2010 was 
reported to be SEK 90 billion (~ EUR 10 billion) (4). 

The prognosis of LBP is affected by biomechanical, 
psychological, social and work-related factors (2, 5). 
Biomechanical factors are suggested to affect the occur-
rence of a new episode of LBP, whereas psychosocial 
factors are suggested to influence the persistence of 
LBP (2, 6). There has been an increased focus on work-
related psychosocial factors in epidemiological studies 
of LBP (7, 8). One widely-used measure of work-related 
psychosocial strain in studies on various disorders is the 
job strain model, also known as the “demand-control 
model” (9, 10). Here, high strain is described as a com-
bination of high psychological job demands with low 
job decision latitude (job control). If job strain (high de-
mands/low control) is present, physiological reactions, 
such as muscle tension, are proposed to increase the 
risk of subsequent periods of LBP (11, 12). However, 
findings on the association between job strain and LBP 
vary (7, 13). Hartvigsen et al. (7) concluded in a review 
from 2004 that there is insufficient evidence for the as-
sociation between low job control and LBP, whereas, 
to date, evidence is emerging that work-related stress, 
defined in the “demand-control-model,” is associated 
with LBP (8, 14, 15). 

Furthermore, individual factors, including lifestyle-
related factors, are associated with LBP (16). A factor 
closely associated with work-related stress and muscu-
loskeletal pain is sleep disturbance. Here, diverse as-
sociations are reported between work-related psycho-
logical and psychosocial factors and the association 
with sleep disturbances (12, 17–20). In the association 
between sleep quality and pain, a bidirectional causal 
relationship is also indicated (21, 22). De Lange et al. 
(23) found significant associations between job de-
mands and job control on sleep quality and fatigue. The 
role of sleep disturbances in relation to work-related 
stress and the development of troublesome musculos-
keletal pain episodes have hitherto been investigated in 
few studies (24–26). To our knowledge, no longitudinal 
study has investigated the effects of exposure to job 
strain and sleep disturbances in a general population 
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of working age reporting occasional LBP at baseline. 
We therefore aimed to study whether job strain, i.e. 
the combination of psychological job demands and 
job control, and sleep disturbances among persons 
reporting occasional LBP are prognostic factors for de-
veloping troublesome LBP; and to determine whether 
sleep disturbances modify the potential association 
between job strain and such a condition. 

METHODS

Study design

This prospective cohort study is based on the Stockholm Public 
Health Cohort (n = 25,167), a population-based cohort set up 
by Stockholm County Council to collect information about 
the factors and consequences of significant contributors to the 
burden of disease (27). The study was approved by the Regional 
Ethical Review Board in Stockholm, Sweden (registration no. 
2013/497-32). 

Study population 

Participants aged 18–84 years were selected using area-stratified 
random samples of the Stockholm population, an urban region 
including 24 municipalities with approximately 1.4 million inha-
bitants (2002). Details of the data collection have been reported 
elsewhere (27). Randomly selected individuals (n = 56,634) after 
stratification for sex and residential area received a baseline 
postal or web-based questionnaire in 2006. Sixty-one percent of 

these (n = 34,707) answered. Of those who answered at baseline, 
25,167 also answered the follow-up in 2010, and members of 
this group constitute the Stockholm Public Health Cohort 06/10 
(SPHC 06/10). The present study included people aged 18–61 
years at baseline in SPHC 06/10. This age cut-off was proposed 
in order to limit inclusion to people of working age, since the 
follow-up time was 4 years and the official retirement age in 
Sweden is 65 years. People who reported no or more frequent 
LBP than occasional at baseline were excluded (n = 2,558) 
(Fig. 1). Furthermore, those with missing data regarding job 
demands, job control and sleep were also excluded from the 
cohort (n = 1,273). The present study population thus comprised 
those who reported occasional LBP at baseline (n = 6,413). These 
were people who responded to the question “During the previous 
6 months, have you experienced low back pain?”(“No”, “Yes, a 
couple of days in the last 6 months”, “Yes, a couple of days each 
month, “Yes, a couple of days each week” and “Yes, everyday”) 
with either “Yes, a couple of days in the last 6 months” or “Yes, 
a couple of days each month”. 

Baseline questionnaire and exposure

Baseline data were elicited with questions regarding demo-
graphic characteristics, physical health, psychological health, 
psychosocial work environment, lifestyle factors, socioeco-
nomics, social relations, and sick leave. These questions were 
those included in the 2006 survey, as reported elsewhere (27).

Potential prognostic factors studied were: self-reported job 
strain; combination of job demands and job control (high job 
strain, active and passive jobs); and sleep disturbances reported 
at baseline. 

The job strain model

Job demands and job control were categorized according 
to the job strain model and analysed as follows: (i) low 
strain (low job demands and high job control), (ii) active 
job (high job demands and high job control), (iii) pas-
sive job (low job demands and low job control) and (iv) 
high job strain (high job demands and low job control) 
(Fig. 2).The original Job Content Questionnaire (JQC) 
has 5 items on job demand and 9 on job control (28, 29). 
To investigate job strain, 4 questions from the baseline 
questionnaire were used; 2 regarding job demands and 2 
regarding job control. To test the internal consistency of 
the 4 questions, Cronbach’s alpha was calculated for job 
demands (α = 0.53) and job control (α = 0.77). The use of 
a partial scale compared with a complete, multi-item job-
demands-and-control instrument is reportedly feasible, 
exhibiting high correlations to a complete instrument 
(Pearson’s correlation coefficient, r = 0.76–0.88); in addi-
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Fig. 2. The job strain model (10).Fig. 1. Inclusion process.

Subjects answering SPHC 2006-2010 
 The Stockholm Public Health Cohort  

n=25,167 

Subjects  61 years of age in SPHC 2006   
n=18,329 

Study population 
Subjects (  61 years) reporting 

LBP in SPHC 2006 
n=6,413 

Subjects with LBP  61 years in SPHC 
2006 

n=10,244 

Subjects  61 years of age 
With occasional  LBP with missing data 
in questions concerning main exposure  

job strain and sleep disturbances 
n=1,273 

Subjects  61 years of age 
reporting more frequent LBP 

n=2,558 

Subjects  61 years of age 
reporting no LBP 

n=7,951 
Missing n=134 

Subjects with occasional LBP  61 years 
in SPHC 2006 

n=7,686 
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from superior (yes/no), low support at work from colleagues 
(yes/no), main physical workload in the past 12 months (seden-
tary, light, moderately heavy, heavy), time spent on household 
work per day (yes > 10 h), economic stress based on the ques-
tion “Did it happen that during the past 12 months you ran out 
of salary/money and had to borrow from relatives or friends in 
order to pay for food or rent?” (yes), country of birth (Sweden/
elsewhere), and leisure physical activity level (sedentary < 2 h 
per week/active ≥ 2 h per week). We also tested job strain (low 
strain, active and passive jobs and high strain) as a potential 
confounder in the sleep-disturbances model.

Statistical analysis

For the analyses of associations between the prognostic factors 
and the outcome, logistic regression models were used. Results 
are presented as odds ratios (OR), along with 95% confidence in-
tervals (95% CI). The significance threshold was set at p < 0.05.

Two separate regression models were built for the analyses: 1 
with the 4 levels of job strain: (low job strain (reference category), 
active jobs, passive jobs, and high job strain), and 1 with the 3 
levels of sleep disturbances (none (reference category), mild, se-
vere). For each of the 2 regression models, potential confounding 
factors were added 1 at a time to the crude regression model. As 
described by Rothman & Greenland (33), a factor that changed the 
crude OR by 10% or more was considered a confounder and was 
entered into the final model. Finally, we stratified the analyses of 
the association between job strain and troublesome LBP by sleep 
disturbances/no sleep disturbances in order to study whether the 
effect of job strain was modified by sleep disturbances. 

The final adjusted model for the exposures active job, passive 
job and job high strain included the confounders as socioecono-
mic class, workload and support at work from one’s superior. In 
the final adjusted model for sleep disturbances no confounding 
factors were included. 

To test the goodness-of-fit of the statistical models Hosmer-
Lemeshow χ2 test was performed.

Statistical analyses used the STATA® statistical software 
system version 11.

RESULTS

The characteristics of those who experience occasional 
LBP at baseline (n = 6,413) stratified by the job-strain-
model categories are presented in Table I. Fifty-eight 
percent (n = 3,713) of the cohort were women, and 73% 
(n = 4,719) were aged 18–41 years. Mean age for the 
cohort was 42 years (SD 11) and did not differ among 
job strain categories. Of the cohort, 929 persons (14%) 
reported active job at baseline, 470 (7%) reported pas-
sive job and 103 (2%) reported high job strain. In total, 
2,062 (32%) reported sleep disturbances at baseline. 
Twenty-four percent (n = 1,541) of the cohort reported 
troublesome LBP at follow-up (2010).

After adjustment for confounding factors the analysis 
yielded an OR of 1.3 (95% CI 1.1–1.6) for active job 
and an OR of 1.5 (95% CI 0.9–2.4) for high strain for 
the associations with troublesome LBP at follow-up in 
2010 (Table II). Individuals exposed to passive job OR 
1.1 (95% CI 0.9–1.4) showed no association with trou-

tion, the present partial instrument assesses the same underlying 
concepts as the complete instrument (30). 

Questions on job demands 

(a) “Do you have enough time to complete your assignments at 
work?” The answers were dichotomized into yes (yes, usually/
always; yes, sometimes) and no (no, rarely; no, never).
(b) “Are there contradictory demands involved in your job?” 
The answers were dichotomized into yes (yes, usually/always; 
yes, sometimes) and no (no, rarely; no, never).

Questions on job control

(c) “Are you free to decide what needs to be done at work?” 
The answers were dichotomized into yes (yes, usually/always; 
yes, sometimes) and no (no, rarely; no, never).
(d) “Are you free to decide how your work is to be carried out?” 
The answers were dichotomized into yes (yes, usually/always; 
yes, sometimes) and no (no, rarely; no, never).

People defined as having an active job situation had a combi-
nation of high job demands (question a = no, b = yes) and high 
job control (question c = yes, d = yes). Those with a passive 
job situation had a combination of low job demands (question 
a = yes, b = no) and low job control (question c = no, d = no). 
Those with high job strain had a combination of high job de-
mands (question a = no, b = yes) and low job control (question 
c = no, d = no), and those with low job strain a combination of 
low job demands (question a = yes, b = no) and high job control 
(question c = yes, d = yes) (Fig. 2). 

Question on sleep disturbances

We assessed sleep disturbances with one question “Do you 
have difficulty sleeping?” The response options were: no; yes, 
somewhat (classified as mild sleep disturbances); and yes, se-
vere (classified as severe sleep disturbances). Mild and severe 
sleep disturbances were categorized as sleep disturbances in the 
stratified analysis. The sleep question has been included in the 
Stockholm Public Health surveys since 2002, to determine the 
prevalence of such disturbances in the population (31).

Outcome

The outcome in this study was experience of troublesome LBP 
during the previous 6 months, elicited with questions from the 
2010 follow-up survey. Participants who answered “yes” to 
both of the following questions were defined as having had trou-
blesome LBP: “During the past 6 months, have you felt pain, (at 
least a couple of days per week) in your lower back? (yes/no). If 
so, has this restricted your work capacity or hindered you in daily 
activities to some degree or to a high degree? (yes/not at all)”.

Potential confounders

Potential confounders were chosen from the baseline questionn-
aire guided by knowledge from prior research, and by clinical 
considerations (2, 32). The potential confounders were age (con-
tinuous and dichotomized into 18–41/42–61 years), sex (men/
women) smoking habits (yes, daily), alcohol consumption (some 
time during a period of 12 months), neck/shoulder/arm pain the 
previous 6 months (yes; more than 2 days), socioeconomic class 
(unskilled and semi-skilled workers, skilled workers, assistant 
non-manual employee, intermediate non-manual employees, 
employed/ self-employed/professional), low support at work 

J Rehabil Med 49, 2017
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594 E. Rasmussen-Barr et al.

blesome LBP during the previous 6 months, at follow-
up. There was a significant overall association between 
the categories of job strain and the outcome (p = 0.005).

Sleep disturbances at baseline were associated with 
troublesome LBP during the previous 6 months repor-
ted at follow-up (Table II). The analysis yielded an OR 
of 1.5 (95% CI 1.3–1.7) for mild sleep disturbances 
and 3.0 (95% CI 2.3–4.0) for severe sleep disturban-
ces, compared with the reference category no sleep 
disturbances. There was a significant overall associa-
tion between the categories of sleep disturbances and 
the outcome (p = 0.000).

The goodness-of-fit measure (Hosmer-Lemeshow) 
showed that the models fit the data (job strain model: 
p = 0.89; sleep disturbance model: p = 1.00).

Table III shows the results of the analysis stratified 
for sleep disturbances. In the stratum no sleep distur-
bances, the adjusted ORs for the association of active 
and passive job at baseline with troublesome LBP at 
follow-up were 1.3 (95% CI 1.0–1.6) and 1.2 (95% CI 
0.9 –1.7), respectively, and for high job strain OR 1.4 
(95% CI 0.7–2.7). For the stratum sleep disturbances, 
the adjusted ORs for active and passive job at baseline 
and troublesome LBP at follow-up were 1.3 (95% CI 

Table I. Baseline measurements of study population with occasional low back pain (n = 6,413) stratified for job strain types 

Low job strain
(n = 4,911)
n (%)

Active job 
(n = 929)
n (%)

Passive job 
(n = 470)
n (%)

High job strain
(n = 103)
n (%)

All
(n = 6,413)
n (%)

Age 
18–41 years 3,549 (72) 706 (76) 383 (81) 81 (79) 4,719 (74)
42–61 years 1,362 (28) 223 (24) 87 (19) 22 (21) 1,964 (31)

Sex
Men 2,145 (44) 367 (40) 155 (33) 33 (34) 2,700 (42)
Women 2,766 (56) 562 (60) 315 (67) 68 (66) 3,713 (58)

Country of birth
Sweden 4,212 (86) 821 (88) 358 (76) 85 (83) 5,476 (86)
Elsewhere 699 (14) 108 (12) 112 (24) 18 (17) 937 (15)

Socioeconomic classa

Unskilled and semi-skilled workers 638 (13) 73 (8) 176 (40) 35 (36) 922 (14)
Skilled workers 627 (13) 63 (7) 67 (15) 15 (16) 772 (12)
Assistant non-manual employees 645 (14) 104 (12) 94 (22) 14 (15) 857 (13)
Intermediate non-manual employees 1,269 (27) 293 (32) 70 (16) 19 (20) 1,651 (26)
Employed/self-employed professionals, civil servants and executives 1,067 (23) 295 (33) 20 (5) 11 (11) 1,393 (22)
Self-employed (other than professionals) 483 (10) 75 (8) 7 (2) 2 (2) 567 (9)

Sleep disturbances
None 3,462 (70) 563 (61) 277 (59) 49 (48) 4,531 (72)
Mild/Severe 1,449 (30) 366 (39) 193 (41) 54 (52) 2,062 (32)

Work load
Sedentary 1,881 (38) 407 (44) 156 (33) 28 (27) 2,472 (38)
Light 1,452 (30) 265 (29) 105 (22) 23 (23) 1,845 (29)
Moderately heavy 1,126 (23) 174 (19) 139 (30) 39 (28) 1,468 (23)
Heavy 438 (9) 81 (9) 68 (15) 22 (22) 609 (9)

Low support at work from superior (yes) 492 (10) 256 (27) 155 (33) 72 (70) 979 (15)
Low support at work from colleagues (yes) 214 (4) 106 (11) 53 (11) 18 (18) 391 (6)
Economic stress (yes)b 337 (7) 82 (9) 54 (11) 10 (10) 483 (7)
Household work >10 h/week 1,968 (40) 435 (47) 169 (36) 42 (41) 2,614 (41)
Co-morbidity Neck/arm pain
Yes, 2 days or more often during previous 6 months 1,904 (39) 469 (50) 221 (47) 71 (69) 2,665 (42)

Smoking habits (daily) 668 (14) 110 (12) 72 (15) 16 (16) 866 (13)
Alcohol (yes, sometime during previous 12 months) 4,549 (93) 873 (95) 405 (87) 89 (86) 5,916 (92)
Leisure physical activity level
Sedentary < 2h/week 455 (9) 110 (12) 72 (15) 18 (18) 655 (10)
Active ≥ 2 h/week 425 (91) 810 (88) 394 (85) 84 (82) 1,713 (27)

aSocioeconomic class: based on occupation and education.
bEconomic stress (”During the past 12 months did you run out of salary/money and have to borrow from relatives and friends in order to pay for food or rent?)

Table II. Associations of job strain and sleep disturbances with troublesome low back pain. The associations are presented as crude 
and adjusted odds ratios (OR) with 95% confidence intervals (95% CI)

Exposure
Number of exposed
cases (total number of cases)

Crude
OR (95% CI) p-value

Adjusted 
OR (95% CI) p-value

Low job strain (reference) 1,124 (4,850) 1 – 1 –
Active job 254 (914) 1.3 (1.1–1.5) 0.003 1.3a (1.1–1.6) < 0.001
Passive job 126 (464) 1.2  (1.0–1.5) 0.05 1.1a (0.9–1.4) ns
High job strain 37 (102) 1.9 (1.2–2.8) 0.002 1.5a (0.9–2.4) ns
No sleep disturbance (reference) 992 (2,394) 1 1
Mild sleep disturbance 525 (1,828) 1.5 (1.3–1.7) < 0.001 – – –
Severe sleep disturbance 94 (208) 3.0  (2.3–4.0) < 0.001 – – –

aAdjusted for socio-economic class, work load and support from superior, ns: non-significant; –: crude analysis not adjusted due to no confounding factors.

www.medicaljournals.se/jrm
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1.0–1.7) and 0.8 (95% CI 0.6–1.2), respectively. The 
OR for high strain was 1.4 (95% CI 0.7–2.6).

DISCUSSION

This study aimed to determine whether work-related 
stress in terms of job strain, and in addition sleep 
disturbances, were prognostic factors for developing 
troublesome LBP in a population of working age 
reporting occasional LBP at baseline. In addition, we 
studied whether the association between job strain 
and troublesome LBP was modified by sleep distur-
bances. Our findings indicate that the “quadrants” in 
the “demand-control model” (9, 34); active job (high 
job demands and high job control) and high job strain 
(high job demands and low job control) were asso-
ciated with at least one episode of troublesome LBP 
during follow-up. This association was not modified 
by sleep disturbances. Our findings align with those 
from a recent study from our group in which high 
strain and active job emerged as prognostic factors 
for troublesome neck/shoulder/arm pain in a popula-
tion with occasional such pain (26). Whereas active 
jobs and job strain are reported as important factors 
for the development of several disorders, passive jobs 
seemingly are not. Passive jobs are proposed to be rela-
ted to an overall low activity resulting in more passive 
lifestyles (34). Karasek proposed that the exposure to 
passive jobs may “damage health by inhibiting learning 
ability and contributing to learned helplessness”(34). 
On the contrary, having an active job situation might 
give physiological reactions, such as muscular strain, 
important for the development of neck/shoulder/arm 
and seemingly also occurring in LBP (11, 12). 

Hitherto, studies on job strain in relation to LBP 
show diverse findings. A meta-analysis concluded 
that this kind of relationship does not exist in LBP 
(7). This is in contrast to a more recent meta-analysis 
(8) reporting on associations between work-related 
high demands and low control and the onset of LBP. 
In addition, a report from the the Swedish Council on 
Health Technology Assessment (SBU) concluded that 
there is insufficient evidence that work “demands” 

(high or low) are associated with LBP, whereas there 
is moderate evidence that low control has such an as-
sociation, partly aligning with our findings (35).

Sleep disturbances emerged as a prognostic factor 
for developing troublesome LBP. Sleep quality is im-
portant for recovery (36, 37), and the role of poor sleep 
quality appears important for a negative prognosis 
of pain (19–20, 23). The relationship between sleep 
disturbance and pain is, in several studies, suggested to 
be reciprocal: pain disturbs sleep quality and poor sleep 
quality further exacerbates pain (21, 38, 39). It might 
be that sleep disturbance is a mediator in the causal 
pathway between job strain and troublesome LBP, but 
since sleep disturbance and job strain were measured 
at the same time point, this was not investigated in 
this study. For this reason also, sleep disturbance was 
not tested as a potential confounder in the association 
between job strain and troublesome LBP, but as an 
effect modifier. The results did not support that sleep 
disturbances are effect modifiers for this association.

Sleep disturbances are common and proposed as a 
modifiable factor important to consider from a public 
health perspective. In addition, management of sleep 
disturbances might have possible benefits beyond the 
improvement in sleep, for example in pain processes 
(21). In our cohort, 32% reported mild or severe sleep 
disturbances consistent with our earlier findings in a 
population with occasional neck/shoulder/arm pain 
(26). In the present study however, sleep disturbances 
did not modify the association between job strain and 
troublesome LBP.

Strengths and limitations
A strength of the present study is its prospective design, 
which was based on a general population of working age 
and included several important work-related factors: the 
job strain model and sleep disturbances prior to outcome. 
Moreover, several potential confounders were taken 
into account: among others, support from superior and 
colleagues, socio-economic class and working situation. 
Even so, we cannot rule out the risk of unmeasured or 
residual confounding, for instance from other psycho-
social factors, such as catastrophizing and somatization.

Table III. Associations of job strain with troublesome low-back pain, stratified into no sleep disturbances/sleep disturbances (mild/
severe), presented as crude and adjusted odds ratios (OR) with 95% confidence intervals (95% CI) 

Exposure

No sleep disturbances Sleep disturbances

p-value

Number of exposed 
cases (total number 
of cases)

Crude
OR (95% CI)

Adjusteda

OR (95% CI) p-value
Number of exposed cases 
(total number of cases)

Crude
OR (95% CI)

Adjusteda

OR (95% CI)

Low job strain (reference) 708 (3,421) 1 1 416 (1,429) 1 1
Active job 129 (551) 1.2 (1.0–1.5) 1.3 (1.0–1.6) 0.05 125 (363) 1.3 (1.0–1.6) 1.3 (1.0–1.7) 0.03
Passive job 72 (273) 1.4 (1.0–1.8) 1.2 (0.9–1.7) ns 54 (191) 1.0 (0.7–1.3) 0.8 (0.6–1.2) ns
High job strain 13 (49) 1.4 (0.7–2.6) 1.4 (0.7–2.7) ns 24 (53) 2.0 (1.2–3.5) 1.4 (0.7–2.6) ns

aAdjusted for socio-economic class, work load and support from superior.
ns: non-significant. 

J Rehabil Med 49, 2017



JR
M

JR
M

Jo
ur

na
l o

f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e
JR

M
Jo

ur
na

l o
f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e

596 E. Rasmussen-Barr et al.

differed only marginally between those who completed 
the follow-up and those who did not. Accordingly, 
selection bias is not likely to affect our findings. 

Logistic regression was used for the analyses of the 
associations in the study. Since the outcome (that is, 
troublesome LBP) is relatively common, the calculated 
OR might be higher than a corresponding relative risk 
(RR), and the results should not be interpreted as such. 

Job strain is extensively studied and reported to be 
harmful in various lifestyle-affected disorders, among 
others such as type II diabetes and heart disorders 
(40–42). It is also one of several important work stress-
related factors that seem to influence musculoskeletal 
pain, such as troublesome LBP. We propose that active 
job, high job strain and sleep disturbances are modifi-
able prognostic factors. It is important for employers 
and caregivers to consider psychosocial factors when 
implementing measures to minimize the risk of trou-
blesome LBP at workplaces. People with occasional 
LBP reporting high job stain and active job need to 
be recognized in their working situation and be given 
opportunities to lower the job stress. 

Conclusion 
Our findings indicate that active job, high job strain 
and sleep disturbances are prognostic factors for 
troublesome LBP. The increased odds of developing 
troublesome LBP due to job strain were not modified 
by sleep disturbance. Additional large prospective 
studies are needed to confirm our results.
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