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Objective   This study aimed to explore the association between occupational psychosocial exposures and chronic 
low-back pain (LBP) by conducting a systematic review and meta-analysis.
Methods   The research protocol was registered in PROSPERO. A systematic literature search was performed in 
six databases, identifying articles complying with predefined inclusion criteria. In our PECOS, we defined out-
come as chronic LBP ≥3 months, exposures as occupational psychosocial exposures, and restricted study design 
to case–control and cohort studies. Two authors independently excluded articles, extracted data, assessed risk of 
bias, and graded evidence levels. Meta-analyses were performed using random-effects models.
Results  The 20 included articles encompassed six different occupational psychosocial exposures (job control, 
demand, strain, support, stress, and satisfaction), only 1 had low risk of bias. For all occupational psychosocial expo-
sures, odds ratios ranged from 0.8 to 1.1. Sensitivity analyses based on risk of bias was conducted for two outcomes 
ie, job control and job demand, finding no differences between high and low-to-moderate risk of bias studies. Using 
GRADE, we found a very low level of evidence of the association for all occupational psychosocial exposures.
Conclusion   In this study, we found no association between occupational psychosocial exposures and chronic 
LBP. However, it is important to underline that the level of evidence was very low. High quality studies are 
highly warranted.
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Low-back pain (LBP) constitutes one of the leading 
causes of years lived with functional limitations and 
work absenteeism (1). Risk factors associated with the 
development of LBP, including chronic LBP, have been 
investigated extensively. It is acknowledged that poten-
tial risk factors encompass both individual factors (1), 
occupational and non-occupational mechanical (2–5) 
and psychosocial exposures (6).

Occupational psychosocial exposures are a complex 
interplay, and gaining insight in understanding the path-
ways and profound implications on the development 
of chronic LBP affecting public health and well-being 
is crucial. In 1979, Karasek proposed the job strain 

model, a theoretical framework explaining job strain as 
a two-dimensional concept resulting from the interplay 
between job demands and job control (7). Expanding 
on this framework, Bongers and colleagues integrated 
former research traditions to develop a concept illustrat-
ing the relationship between occupational psychosocial 
exposures and onset of musculoskeletal symptoms (8, 
9). In short, occupational psychosocial exposures might 
trigger psychological reactions, including biomechani-
cal processes, potentially leading to eg, muscle ten-
sion, inhibited repair of muscle tissue, or perception of 
symptoms (10, 11). However, this interplay contributes 
to the complexity influencing potential associations with 
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various health outcomes and raises questions about if 
and how psychosocial factors independently affect, for 
instance, musculoskeletal symptoms.

Recent studies have identified emerging occupational 
psychosocial exposures beyond job strain, expanding the 
research area considerably. Notably, the construct of an 
organization and management has gained attention to 
exposures such as overtime work, organizational injus-
tice, work-family imbalance, job insecurity, job satisfac-
tion, etc (6). Despite this attention towards occupational 
psychosocial exposures as a risk factor for the develop-
ment of LBP, conflicting evidence arises. In a systematic 
review, Hartvigsen et al (12) found moderate evidence 
for no association between perception of work, organi-
zational aspects of work, and social support at work and 
LPB, while insufficient evidence of a positive association 
between stress at work and LBP was found. In 2014, the 
very comprehensive ‘Statens beredning för medicinsk 
utvärdering’ (SBU) concluded that moderate evidence of 
an association was found between job control [odds ratio 
(OR) 1.17, 95% confidence interval (CI) 1.02–1.34] and 
work satisfaction (OR 1.29, 95% CI 1.18–1.42) and gen-
eral back problems (13). In addition, Niedhammer et al's 
meta-review (6) resulted in small but significant findings. 
Based on two systematic reviews, it found an association 
between LBP and, respectively, job strain [relative risk 
(RR) 1.40 and 1.38], low decision latitude (RR 1.37 and 
1.30), job demands (RR 1.34 and 1.32), social support 
(RR 1.22 and 1.42), and insecurity (RR 0.85 and 1.43).

Only one systematic review has been conducted 
assessing the association between occupational psycho-
social exposures and chronic LBP defined as persisting 
pain for >3 months. In 2019, Buruck et al (14) included 
18 epidemiological studies and found that workload (OR 
1.32, 95% CI 1.20–1.46) was associated with chronic 
LBP. Conversely, high job control (OR 0.81, 95% CI 
0.71–0.94) and high social support (OR 0.77, 95% CI 
0.65–0.90) were significantly related to protection of 
developing chronic LBP. This systematic review included 
studies with less strict definition of chronic LBP. In this 
review, approximately 50% of the included studies were 
cross-sectional in design with no temporality between 
exposure and outcome. Therefore, the purpose of this 
systematic review and meta-analysis was to summarize 
the epidemiological evidence of the association between 
occupational psychosocial exposures and the develop-
ment of chronic LBP strictly adhering to pain persisting 
in >3 months based on cohort and case–control studies.

Methods

The systematic review and meta-analysis was conducted 
in accordance with guidelines stated by the PRISMA 

(Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses) 2015 checklist. The study was 
registered in PROSPERO (the International Prospective 
Register of Systematic Reviews) with registration num-
ber CRD42021281996. No ethical approval was needed 
since the systematic review and meta-analysis is based 
upon published data.

Search strategy

Due to the expected comprehensive literature, we 
decided to conduct the literature search in two steps. 
First, articles were retrieved from the SBU report, 
containing articles published from 1980 to 10 January 
2014 (13). Secondly, concerning articles published after 
10 January 2014, a systematic literature search was 
designed, tested, and performed in accordance with a 
librarian. The search string was developed identically to 
the SBU literature search. We performed the literature 
search between 2–21 September 2021 and updated it on 
28 September 2022 using the following international 
electronic databases: PubMed, EMBASE, PsycINFO, 
CINAHL, Cochrane Library, and Web of Science 
(supplementary material, www.sjweh.fi/article/4165, 
Appendix A, table S1). In addition, the first 100 articles 
that emerged in a Google Scholar search were screened, 
and bibliographies of the included articles were hand-
searched. Afterward, two of the authors selected the 
relevant articles and independently screened all articles 
using a two-step model, using the Covidence systematic 
review software. Firstly, articles were screened based on 
title and abstract. Secondly, articles were screened based 
on full-text reading. A third review author resolved any 
disagreements between the two review authors.

Eligibility criteria

The systematic literature was based on criteria incorpo-
rated in a PECOS (Population, Exposure, Comparison, 
Outcome, and Study Design) (supplementary Appendix 
B, table S2). We restricted the population to adults of 
or above the working age. The exposure was defined 
as occupational psychosocial exposures with no limita-
tions regarding the exposure assessment. Articles were 
excluded if solely based on job titles. For compari-
son, groups should consist of exposed versus non/low 
exposed and quantified using an appropriate measure 
of association [OR, RR, prevalence ratio (PR), or haz-
ard ratio (HR)], or a measure that could be calculated. 
The outcome was defined as persisting LBP for >3 
months (15), including specific (ie, sciatica, lumbar disc 
herniation, or lumbosacral damage) and non-specific 
LBP. Articles encompassing pain caused by, eg, cancer, 
inflammation, sickness absenteeism, or fractures (proxy 
measurements) were excluded. We restricted the study 
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design to cohort and case–control studies and excluded 
cross-sectional studies due to the lack of temporality. 
The language was restricted to English and the Nordic 
languages.

Data extraction and risk of bias

From each included article, we extracted data on author, 
study design, population, definition and assessment of 
outcome and exposure, confounders, measures of asso-
ciations, and 95% CI. If divergent occupational psycho-
social exposures occurred in articles measuring the same 
construct, they were coded according to the domains of 
Karasek’s job strain model to be fitted in our exposure 
categorization. One author extracted all relevant data 
from the included studies, which another author quality-
checked. A third author resolved any disagreements in 
the data extraction.

The methodological quality was critically appraised 
using a risk of bias tool developed for chronic diseases 
and used in several previous systematic reviews (supple-
mentary Appendix C) (16–20). The risk of bias tool 
comprised five major risk domains and three minor risk 
domains, and the overall risk of bias of each included 
study was rated as low, moderate, or high. A study 
was considered to have a low risk of bias if all major 
domains and at least one minor domain were rated as 
low risk of bias. For a study to be considered to have 
a moderate risk of bias, four out of five major domains 
and at least one minor domain should be rated as low 
risk of bias. All other combinations were considered as 
high risk of bias. Two authors independently performed 
the risk of bias assessment. If the individual assessments 
differed, the risk of bias assessments was discussed with 
all authors until a consensus was reached.

Statistics

Before conducting the meta-analysis, we excluded stud-
ies that were based on identical source populations to 
avoid double-counting data by (i) excluding the study 
with the highest risk of bias assessment and, if both stud-
ies had the same risk of bias assessment, (ii) excluding 
the study with the fewest participants.

In the meta-analysis, sex-combined estimates were 
included for measures of association whenever avail-
able. In cases where only sex-specific estimates were 
provided, associations for each sex were selected. The 
measure of association between the highest and lowest 
exposure category was included to ensure exposure 
contrast, employing the most adjusted models. If the 
adjusted model was prone to over-adjustment due to the 
inclusion of highly correlated variables, then, if avail-
able, we favored the model without such correlations.

A measure of association with risk estimates other 

than OR was considered approximately equivalent to OR 
if the incidence proportion of the outcome was <10%, 
according to Zhang et al (21). Weighted estimates were 
calculated in the meta-analysis using OR with a cor-
responding 95% CI using random-effects models (22). 
Heterogeneity was assessed using I2-statistics, describ-
ing the percentage of variability, and quantified by the 
restricted maximum likelihood method (REML) (23). 
To interpret the I2-values, Cochranes thresholds were 
used (24). We evaluated publication bias by creating 
Funnel plots and tested the asymmetry using Egger’s 
test despite a recommendation of ten studies included for 
a given exposure category. Finally, sensitivity analyses 
were conducted if at least two studies appeared in each 
risk of bias category (low-to-moderate versus high), 
exploring variations and robustness of findings. All 
analyses were performed using STATA 17.0 (Stata Corp, 
College Station, TX, USA).

Level of evidence

The level of evidence across studies was assessed for 
the association between each occupational psychosocial 
exposure and chronic LBP. We used the Navigation 
Guide methodology based upon observational epide-
miological studies in environmental and occupational 
health (25) and encompassing the Grading of Recom-
mendations Assessment, Development, and Evalua-
tion (GRADE) (26). By applying guidelines from the 
Navigation Guide, the level of evidence concerning an 
association from observational studies started at “mod-
erate” evidence. Two authors independently assessed 
the level of evidence, and a third author was consulted 
when discrepancies occurred between ratings. The level 
of evidence concerning an association could be rated as 
“high”, “moderate”, “low”, or “very low” (supplemen-
tary Appendix D, Table S5). We downgraded based on 
the risk of bias, inconsistency, indirectness, imprecision, 
and publication bias and upgraded based on the magni-
tude of effect, dose-response, and residual confounding 
(supplementary Appendix D, Table S6).

Results

Study selection and characteristics

Figure 1 presents the flow chart, detailing the exclusion 
process of articles. From the literature search in the 
SBU, we did a full-text reading of 192 articles which 
led to the exclusion of 184. In total, 8 articles were 
considered eligible for inclusion.

The literature searches for articles published after 10 
January 2014 initially identified 13 703 articles across 



332	 Scand J Work Environ Health 2024, vol 50, no 5

Occupational psychosocial exposures and chronic low-back pain

all six databases, with 3707 duplicates subsequently 
removed. Following this, 9996 articles were screened 
based on title and abstract, leading to the exclusion of 
9785 articles. Finally, a full-text reading of 211 articles 
resulted in a total of 12 articles meeting the eligibility 
criteria for this systematic review. In total, 20 articles 
were included in the systematic review. Details regard-
ing the reasons for all exclusions are provided in supple-
mentary Appendix E, table S8 and S9.

Short characteristics of each included study are 
provided in table 1, and a more comprehensive descrip-
tion is included in Appendix F, table S10 (27–46). Our 
systematic review included 18 cohort studies and two 
case–control studies. Chronic LBP was assessed using 
questionnaires in 11 studies, interviews in three studies, 
registers in two studies, physical- and radiologic exami-
nation in one study, interview and physical examination 
in one study, radiographic in one study, and diaries in 
one study. The exposure was assessed using question-
naires in 17 studies and interviews in three studies. The 
included studies were conducted in Denmark (34, 45), 
France (29, 32, 46), Germany (35, 42), Sweden (31), 
The Netherlands (33), USA (30), New Zealand (39–41), 
Japan (36–38), Iran (27, 43), Thailand (44), and Ban-
gladesh (28), and published between 2002 and 2019.

Risk of bias

The risk of bias of each included studies is presented in 
table 2. Based on the risk of bias assessments, 1 study 
was rated as having a low risk of bias, 7 as a moderate 
risk of bias, and 13 as a high risk of bias. Notably, the 
‘enrolment’ domain was the most common source of 

bias due to the lack of drop-out analyses and the inclu-
sion of participants with the outcome at baseline.

Meta-analysis

The measures of associations are presented in supple-
mentary Appendix G, table S11. The occupational psy-
chosocial exposures included in the meta-analysis com-
prised job control, demand, stain, support, stress, and 
job satisfaction. Occupational psychosocial exposures 
not fitting the preceding categories were categorized as 
“others” and were not statistically investigated due to 
large heterogeneity. Moreover, four studies used differ-
ent measures of associations than OR (33–35, 45). None 
of the studies contained an incidence proportion of the 
outcome as >10% and the effect estimate was treated 
equally as an OR.

We noted variations in how job support, job control, 
and job satisfaction were assessed in four studies, dif-
fering from the rest (35, 36, 38, 46). Before calculating 
the pooled OR, we calculated the reciprocal value (effect 
sizes were reversed) of the effect estimates and the 95% 
CI to align effect sizes across exposure categories.

Job control

Seven studies assessed job control, and no identical 
study populations were identified. Figure 2 presents 
the forest plot, showing a pooled OR of 1.0 (95% CI 
0.9–1.1) with a non-important heterogeneity (I2 value of 
0.1%). The funnel plot could indicate publication bias 
(supplementary Appendix H, figure S1), but Egger’s test 
did not yield a significant P-value (0.20). Grading the 

Figure 1. Flowchart.



	 Scand J Work Environ Health 2024, vol 50, no 5	 333

Jahn et al

level of evidence, the confidence of evidence concern-
ing an association is very low (Appendix D, Table S7).

Job demand

Four studies assessed job demand, and no identical study 
populations were identified. Figure 3 presents the for-
est plot, showing a pooled OR of 1.1 (95% CI 1.0–1.2) 
with a non-important heterogeneity (I2 value of 0.01%). 
Interpreting the funnel plot was challenging due to the 
limited number of studies (supplementary Appendix H, 
figure S2). However, Egger’s test yielded a non-signif-
icant P-value (0.20). Grading the level of evidence, the 
confidence of evidence concerning an association is very 
low (supplementary Appendix D, table S7).

Job strain

Two studies assessed job strain, and no identical study 
populations were identified. Figure 4 presents the forest 

plot and shows a pooled OR of 1.0 (95% CI 0.7–1.6). 
Statistical assessment of heterogeneity and publication 
bias was hindered by the limited number of studies. 
Grading the level of evidence, the confidence of evi-
dence concerning an association is very low. The 95% 
CI is compatible with both a beneficial and harmful 
effect (supplementary Appendix D, table S7).

Job support

Nine studies assessed job support, and three studies were 
excluded due to identical study populations (37, 40, 41). 
Figure 5 presents the forest plot and shows a pooled 
OR of 0.8 (95% CI 0.5–1.1) with a moderate degree of 
heterogeneity (I2 value of 57%). The funnel plot did not 
indicate publication bias (supplementary Appendix H, 
figure S3), and Egger’s test yielded a non-significant 
P-value (0.43). Grading the level of evidence, the con-
fidence of evidence concerning an association is very 
low. The 95% CI is compatible with a beneficial effect 

Table 1. Characteristics of studies. [CC=case–control; BJSQ=Brief Job Stress Questionnaire; CUPID=Cultural and Psychosocial Influences on 
Disability; JCQ=Job Content Questionnaire; MUSIC=Musculoskeletal intervention Center-Norrtälje Study; LBP=low back pain; LDH=lumbar disc 
herniation; OC=osteochondrosis; S-ERI=short effort-reward imbalance; SL=spondylosis; PE=physical examination; RE=radiological examination; 
SR=self-reported].

Reference Country Design Follow-up 
time

Population a Age (years)  
Mean (SD)

Exposure assessment Outcome definition

Aghilinejad  
2015 (28)

Iran Cohort >3 months 185 metal workers (men) 36 (7.3) Questionnaire (MUSIC) SR LBP for >3 months

Ahsan 2013 (29) Bangladesh CC NA 200 cases and 200 controls, 
mixed workers

39.5 Interview LDH patients attending a 
spine unit with LBP

Esquirol 2017 (30) France Cohort 5 years 1560 mixed workers 32, 42,  
or 52 b 

Questionnaire (using 
Karasek’s model)

SR LBP >6 months

Gold 2017 (31) US Cohort 6 years 1154 mixed health 
professionals

41 (13.1) Questionnaire (JCQ) SR LBP for 3 months

Halonen 2018 (32) Sweden Cohort 6 years 1845 mixed workers 16–64 Questionnaire (S-ERI) SR LBP for 3 months
Herin 2014 (33) France Cohort 5 years 5837 mixed workers 42, 47, 52,  

or 57 b
Questionnaire (using 
Karasek’s model) 

PE + SR LBP for >6 months + 
clinical signs

Jansen  
2004 (34)

Netherlands Cohort 1 year 523 mixed workers 41 (9.7) Questionnaire (using 
Karasek’s model)

SR LBP with disability in the 
past 12 months

Jørgensen 2013 
(35)

Denmark Cohort 32–33 years 3833 mixed workers 40-59 Questionnaire Hospitalisation due to LDH. 

Latza 2002 (36) Germany Cohort 3 years 488 construction workers 
(men)

33 (10.0) Interview >90 days of SR LBP in the last 
12 months

Matsudaira  
2014 (37)

Japan Cohort 1 year 3811 mixed workers 43 (10.1) Questionnaire (BJSQ) SR disabling LBP for >3 
months

Matsudaira  
2015 (38)

Japan Cohort 1 year 3811 mixed workers 43 (10.1) Questionnaire (BJSQ) SR disabling LBP for >3 
months

Matsudaira  
2019 (39)

Japan Cohort 1 year 198 mixed workers 36 (9.1) Questionnaire (CUPID) SR disabling LBP for >3 
months

Melloh 2013 (40) New Zealand Cohort 6 months 168 mixed workers 36 (13.1) Questionnaire (JCQ) SR persistent LBP for 6 
months

Melloh 2013 (41) New Zealand Cohort 6 months 169 mixed workers 36 (13.1) Questionnaire (JCQ) SR persistent LBP for 3 
months

Melloh 2013 (42) New Zealand Cohort >3 months 195 mixed workers 36 (13.1) Questionnaire (JCQ) SR persistent LBP for 3 
months

Seidler 2003 (43) Germany CC NA 225 cases and 107 controls, 
mixed workers (men)

44 Interview LDH + mod./severe OC or SL, 
in- or outpatients

Seyedmehdi  
2016 (44)

Iran Cohort 1 year 511 workers at rubber  
factory

38 (5.8) Questionnaire (JCQ) SR LBP >3 months

Sihawong  
2016 (45)

Thailand Cohort 1 year 609 office workers 36 (8.3) Questionnaire (JCQ) SR LBP >3 months

Sørensen 2011  
(46)

Denmark Cohort 32–33 years 3833 mixed workers 40–59 Questionnaire Hospitalisation due to LDH.

Tubach 2004 (47) France Cohort 2 years 475 mixed workers 35–50 Questionnaire Sciatica + visiting physician
a Number of participants included in the analysis regarding occupational psychosocial exposures and chronic low back pain. 
b Categorical age and not a mean age.
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Table 2. Risk of bias assessment of all 20 studies. [✔=comply with criteria; ×=does not comply with criteria; ?=no information was provided. Major 
domains comprised]: study design & selection, exposure, outcome, enrolment, and analysis method].

Studies Risk of bias Domains

Major Minor

Study design 
& selection

Exposure Outcome Enrolment Analysis 
method a

Funding Chronology Conflict 
of interest

Aghilinejad 2015 (28) High ✔ ✔ ✔ × ✔ × × ?
Ahsan 2013 (29) High × ? ✔ × × × ? ?
Esquirol 2017 (30) Moderate × ✔ ✔ ✔ ✔ ✔ ✔ ✔
Gold 2017 (31) Moderate × ✔ ✔ ✔ ✔ ✔ ✔ ✔
Halonen 2018 (32) Moderate × ✔ ✔ ✔ ✔ ✔ ✔ ✔
Herin 2014 (33) Moderate × ✔ ✔ ✔ ✔ ✔ ✔ ✔
Jansen 2004 (34) Low ✔ ✔ ✔ ✔ ✔ × ✔ ?
Jørgensen 2013 (35) Moderate ✔ × ✔ ✔ ✔ × ✔ ?
Latza 2002 (36) High × × ✔ × ✔ ✔ × ×

Matsudaira 2014 (37) High × ✔ ✔ × ✔ ✔ × ✔
Matsudaira 2015 (38) High × ✔ ✔ × × × × ?
Matsudaira 2019 (39) High × ✔ ✔ × × ✔ × ?
Melloh 2013 (40) High × ✔ ✔ × ✔ ✔ × ?
Melloh 2013 (41) High × ✔ ✔ × ✔ × × ✔
Melloh 2013 (42) High × ✔ ✔ × ✔ × × ?
Seidler 2003 (43) Moderate ✔ ✔ ✔ × ✔ ✔ × ?
Seyedmehdi 2016 (44) High ✔ ✔ ✔ × ✔ × × ?
Sihawong 2016 (45) High × ✔ ✔ × ✔ ✔ × ✔
Sørensen 2001 (46) Moderate ✔ × ✔ ✔ ✔ ✔ ✔ ✔
Tubach 2004 (47) High ✔ × ✔ × ✔ × × ✔
a Minor domains comprised: funding, chronology, and conflict of interest.

NS = not stated; ASBE = adjusted for age, sex, BMI, and education. ‘+ others’ refer to adjustments of other confounding variables.
*Number of exposed participants with chronic low back pain and number of exposed references. **Number of non-exposed participants with chronic low back pain and non-exposed references.Figure 2. Forest plot of the association between job control and chronic low back pain. [NS=not stated; ASBE=adjusted for age, sex, BMI, and education. ‘+ 
others’ refer to adjustments of other confounding variables. * Number of exposed participants with chronic low back pain and number of exposed references. 
**Number of non-exposed participants with chronic low back pain and non-exposed references. 

(supplementary Appendix D, table S7).

Job stress

Seven studies assessed job stress, and two studies were 
excluded due to identical study populations (37, 45). 
Figure 6 presents the forest plot and shows a pooled 
OR of 1.1 (95% CI 0.6–1.8) with a substantial degree 

of heterogeneity (I2 value of 68%). The funnel plot 
could indicate publication bias (Appendix H, figure S4). 
However, Egger’s test yielded a non-significant p-value 
(0.29). Grading the level of evidence, the confidence 
of evidence concerning an association is very low. The 
95% CI is compatible with both a beneficial and harmful 
effect (supplementary Appendix D, table S7).
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NS = not stated; ASBE = adjusted for age, sex, BMI, and education. ‘+ others’ refer to adjustments of other confounding variables.
*Number of exposed participants with chronic low back pain and number of exposed references. **Number of non-exposed participants with chronic low back pain and non-exposed references.Figure 3. Forest plot of the association between job demand and chronic low back pain. NS=not stated; ASBE=adjusted for age, sex, BMI, and education. ‘+ 
others’ refer to adjustments of other confounding variables. * Number of exposed participants with chronic low back pain and number of exposed references. 
**Number of non-exposed participants with chronic low back pain and non-exposed references.

NS = not stated; ASBE = adjusted for age, sex, BMI, and education. ‘+ others’ refer to adjustments of other confounding variables.
*Number of exposed participants with chronic low back pain and number of exposed references. **Number of non-exposed participants with chronic low back pain and non-exposed references.Figure 4. Forest plot of the association between job strain and chronic low back pain. NS=not stated; ASBE=adjusted for age, sex, BMI, and education. ‘+ 
others’ refer to adjustments of other confounding variables. *Number of exposed participants with chronic low back pain and number of exposed references. 
**Number of non-exposed participants with chronic low back pain and non-exposed references. 

NS = not stated; ASBE = adjusted for age, sex, BMI, and education. ‘+ others’ refer to adjustments of other confounding variables.
*Number of exposed participants with chronic low back pain and number of exposed references. **Number of non-exposed participants with chronic low back pain and non-exposed references.
Figure 5. Forest plot of the association between job support and chronic low back pain. NS=not stated; ASBE=adjusted for age, sex, BMI, and education. ‘+ 
others’ refer to adjustments of other confounding variables. *Number of exposed participants with chronic low back pain and number of exposed references. 
**Number of non-exposed participants with chronic low back pain and non-exposed references.

Job satisfaction

Six studies assessed job satisfaction, and no identical 
study populations were identified. Figure 7 presents 
the forest plot, showing a pooled OR of 0.9 (95% CI 
0.6–1.2) with a non-important to moderate degree of 
heterogeneity (I2 value of 38%). The funnel plot did not 
indicate publication bias (supplementary Appendix H, 
figure S5), and Egger’s test yielded a non-significant 

P-value (0.90). Grading the level of evidence, the confi-
dence of evidence concerning an association is very low. 
The 95% CI is compatible with both a beneficial and 
harmful effect (supplementary Appendix D, table S7).

Sensitivity analysis

Only two occupational psychosocial exposure categories 
had sufficient number of studies in each risk of bias 
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category: job control and job demand. Concerning job 
control, studies with low to moderate risk of bias studies 
showed an OR of 1.0 (95% CI 0.9–1.2), while high risk 
of bias studies showed an OR of 0.9 (95% CI 0.6–1.2). 
For job demand, studies with low/moderate risk of bias 
studies compared to those with a high risk of bias dem-
onstrated OR of 1.0 (95% CI 0.9–1.2) and 1.2 (95% CI 
0.8–1.7), respectively.

Discussion

Summary of findings

In this systematic review and meta-analysis, we inves-
tigated the association between occupational psychoso-
cial exposures (ie, job control, demand, strain, support, 
stress, and satisfaction) and chronic LBP defined as 
persistent pain ≥3 months. In total, 20 case-control and 
cohort studies were included. For the six occupational 
psychosocial exposures, pooled OR ranged from 0.8 
to 1.1. In addition, the sensitivity analyses showed no 
notable differences between high risk and low/moderate 

risk of bias studies. Based on this systematic review, we 
found no association between occupational psychosocial 
exposures and chronic LBP. When grading the level of 
evidence of an association, very low level of evidence 
was found for all occupational psychosocial exposures.

Methodological considerations

The strengths of the systematic review were the lit-
erature search conducted in several databases, and the 
exclusion of studies, data extraction, and risk of bias 
assessment conducted independently by two authors. 
A further strength was the general transparency of each 
step in our systematic review including the excluded 
studies, data extraction, risk of bias assessment, mea-
sures of association used in the meta-analysis, funnel 
plots, and level of evidence presented in the Appendices. 
Furthermore, by excluding cross-sectional studies, we 
aimed to evaluate causality, emphasizing the importance 
of the temporal relation between exposure and outcome. 
Finally, the level of evidence for the association between 
the occupational psychosocial exposures and chronic 
LBP was assessed using GRADE.

The study also has some limitations. Even though 

NS = not stated; ASBE = adjusted for age, sex, BMI, and education. ‘+ others’ refer to adjustments of other confounding variables.
*Number of exposed participants with chronic low back pain and number of exposed references. **Number of non-exposed participants with chronic low back pain and non-exposed references.Figure 6. Forest plot of the association between job stress and chronic low back pain. NS=not stated; ASBE=adjusted for age, sex, BMI, and education. ‘+ 
others’ refer to adjustments of other confounding variables. *Number of exposed participants with chronic low back pain and number of exposed references. 
**Number of non-exposed participants with chronic low back pain and non-exposed references.

NS = not stated; ASBE = adjusted for age, sex, BMI, and education. ‘+ others’ refer to adjustments of other confounding variables.
*Number of exposed participants with chronic low back pain and number of exposed references. **Number of non-exposed participants with chronic low back pain and non-exposed references.Figure 7. Forest plot of the association between job satisfaction and chronic low back pain. NS=not stated; ASBE= adjusted for age, sex, BMI, and education. 
‘+ others’ refer to adjustments of other confounding variables. *Number of exposed participants with chronic low back pain and number of exposed references. 
**Number of non-exposed participants with chronic low back pain and non-exposed references.
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a systematic literature search was conducted, we might 
not have included all relevant studies, for instance, 
due to language restrictions. Also, only one out of 20 
studies was assessed as having a low risk of bias. The 
meta-analyses and forest plots were conducted despite 
the low number of studies for each occupational psycho-
social exposure and with heterogeneity between studies. 
Due to the few studies, we only conducted sensitivity 
analysis based on the risk of bias assessment. Stratified 
meta-analysis of low/moderate vs. high risk of bias stud-
ies showed similar results but leaves the analysis with 
limited power due to few studies in each group increas-
ing the risk of type 2 error.

In line with the scientific literature on chronic pain, 
we defined chronic LBP as pain lasting for >3 months, 
ensuring consistency and reduced outcome variance. 
Therefore, studies lacking a clear definition of pain 
duration were excluded. We observed that multiple stud-
ies combined groups with varying pain durations into 
one group (pain in 30–90 days and >90 days) (47–49). 
These studies were excluded since it was not possible 
to distinguish the effect of occupational psychosocial 
exposures on chronic LBP from sub-acute LBP. Addi-
tionally, studies lacking a precise specification of pain 
location, such as those using the term ‘back problems’, 
were also excluded. Complying with these criteria has 
reduced the number of studies eligible for inclusion, 
possibly affecting the findings of our review compared 
to the existing literature on LBP. However, the criteria 
strengthen the accuracy of the outcome and the compa-
rability between studies.

Quantifying pain is a complex task, as the trajectory 
patterns of pain often show considerable variability. 
This suggests that an episode of LBP may not only be 
a temporary occurrence but a part of a broader, ongo-
ing chronic condition, challenging the categorization of 
chronic LBP cases. The time-dependent nature of pain 
makes it difficult to distinguish between temporary epi-
sodes of pain (acute LBP) and a more persistent, chronic 
condition (chronic LBP). The complexity of pain quan-
tification and variability might lead to misclassifica-
tion of the outcome, affecting the association between 
occupational psychosocial exposures and chronic LBP.

The assessment of occupational psychosocial expo-
sures remained consistent across the included studies. 
Seventeen studies utilized questionnaires, while three 
employed interviews; therefore, all measurements relied 
on self-reports. Despite the utilization of self-report, 
objective measurements of occupational psychosocial 
exposures can be challenging to obtain and may be just 
as prone to inaccuracies as self-reported measurements.

Addressing this complexity of behavior and resil-
ience is essential but imposes high methodological 
demands (50). Moreover, most studies utilized ques-
tionnaires considered reliable and valid to measure 

psychosocial exposures (Job Content Questionnaire or 
Brief Job Stress Questionnaire). This strengthens the 
accuracy and the comparability of the study findings. 
In contrast, the inclusion of confounding variables 
varied considerably across the included studies, with 
four studies presenting unadjusted estimates (27, 29, 
37, 38). Conversely, no substantial differences were 
observed between the unadjusted and adjusted measures 
of associations.

The time frame from experiencing occupational 
psychosocial exposures to the measurement point is 
an important consideration. This latency can introduce 
bias if participants are prone to over- or underestimate 
the exposure, either due to difficulties in remembering 
accurately or, for instance, as a result of job rotation. 
Moreover, different stages of occupational psychosocial 
exposures can be experienced and are expected to fluctu-
ate over time due to various job-related factors. In this 
context, we only identified one study assessing expo-
sure-response relations, investigating different levels 
of experiences (42). This warrants the need for further 
investigation into the long-term effects of occupational 
psychosocial exposures, refinements of measures, and 
exploration of potential exposure-response relations.

Comparison with the literature

Overall, we found no association between the six occu-
pational psychosocial exposures and chronic LBP with 
pooled OR between 0.8 and 1.1. Our results do not sup-
port the small but significant association found in the 
newest systematic reviews for LBP (6, 13) and chronic 
LBP (14). A major distinction between the systematic 
reviews concerning chronic LBP comprise the inclusion 
of cross-sectional studies and the requirements of pain 
duration. Buruck et al (14) included eight cross-sectional 
studies, which accounted for 44% of all included studies. 
Generally, it seemed that the individual cross-sectional 
studies were in favor of an association and were more 
likely to find significant results compared to cohort and 
case-control studies. However, as indicated in their 
sensitivity analysis, prospective studies also yielded 
significant associations. The exclusion of cross-sectional 
studies in our systematic review could have reduced 
the measure of association compared to the review of 
Buruck et al. Despite similar outcome criteria in the 
two systematic reviews of chronic LBP, major differ-
ences exist when comparing the included studies in 
relation to pain duration. Buruck et al included studies 
combining different pain durations (30–90 days and >90 
days) (47–49, 51, 52). These studies were excluded in 
our systematic review and strictly adhering to the pain 
duration criteria (>3 months of pain), the significant 
association found in the review of Buruck et al disap-
peared. Finally, discrepancies between the inclusion of 
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relevant articles and/or the literature search could have 
caused differences in the respective findings.

Implications and conclusion

When examining the association between occupational 
psychosocial exposures and chronic LBP based on 
case–control and cohort studies, we found no associa-
tion. However, the level of evidence was very low, and 
therefore further high quality studies are warranted. 
Even though no association was found, occupational 
psychosocial exposures could still act as potential 
mediators (part of the causal pathway) or effect modi-
fiers (potentially influencing an association between 
mechanical exposures and chronic LBP) rather than 
serving as independent risk factors. Also, occupational 
psychosocial exposures might have a prognostic value 
in increasing the duration of pain.

The understanding of any effect of occupational psy-
chosocial exposures that contribute to the development 
of chronic LBP is crucial for researchers and practitio-
ners in designing interventions or strategies to address 
occupational health issues effectively. By understanding 
and integrating this in a clinical and scientific setting, we 
can gain a broader perspective on the long-term impact 
and interplay.
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