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ABSTRACT
Objectives  To investigate the effect of precarious 
employment (PE) on the risk of diagnosed chronic 
musculoskeletal disorders (MSDs) among Swedish 
workers in occupations with strenuous working 
conditions.
Methods  This nationwide register-based cohort study 
included workers registered as living in Sweden in 
2005, aged 21–60 at the 2010 baseline. Three samples 
were included: workers with high biomechanical 
workload (n=680 841), repetitive work (n=659 422) 
or low job control (n=703 645). PE was evaluated 
using the SWE-ROPE (2.0) construct, which includes: 
contractual insecurity, temporariness, multiple jobs, 
income and collective bargaining agreement from 
2010. Three exposure groups were created: PE, 
substandard and standard employment (SE). MSD data 
were obtained from outpatient registers (2011–2020). 
Cox proportional-hazards models estimated crude 
and adjusted sex-specific HRs with 95% CIs. Various 
outcomes were investigated for the different samples.
Results  Among workers with heavy biomechanical 
workload, results suggest increased risks of back MSDs 
in PE compared with those in SE. No association was 
found between PE and tendonitis in repetitive work, 
but PE was associated with an increased Carpal Tunnel 
Syndrome risk among men. Among workers with low job 
control, PE was associated with increased risks of soft 
tissue disorders among men and fibromyalgia among 
women.
Conclusions  PE was associated with an increased 
risk of MSDs among workers with strenuous working 
conditions, with variations depending on disorder and 
sex. The findings suggest a differential exposure to 
biomechanical workload within occupations. Targeted 
interventions and strengthened workplace safety 
regulations are needed to protect the musculoskeletal 
health of workers in PE.

BACKGROUND
Musculoskeletal disorders (MSDs) are common 
among the workforce with nearly half of European 
workers reporting musculoskeletal pain at the end 
of a working day.1 The most frequently reported 

MSD is low back pain, but disorders of the upper 
back, neck, shoulder and arm are also common.2 
Symptoms of MSDs include pain, stiffness, weak-
ness or restricted range of motion.2 These symp-
toms can have debilitating effects on a person’s 
physical and emotional functioning, ability to work 
or activities of daily living thus reducing quality of 
life and well-being. Moreover, MSDs also create a 
substantial economic burden through medical costs 
and productivity loss.3

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ It is increasingly suggested that the nature 
of one’s employment relationship can 
significantly influence working conditions and 
health. Precarious employment (PE) has been 
linked to strenuous working conditions and 
adverse health outcomes, but its longitudinal 
association with musculoskeletal disorders 
(MSDs) is less understood.

WHAT THIS STUDY ADDS
	⇒ To the best of our knowledge, this is the first 
longitudinal study to show a link between PE 
and an increased risk of diagnosed MSDs. By 
investigating a sample of workers in strenuous 
occupations, we were able to infer that the 
increased risk of MSDs is likely driven by either 
differential exposure to hazardous working 
conditions between precarious and standard 
employees within the same job roles or a direct 
effect.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The findings of this study suggest a stronger 
need for occupational safety and health 
regulations, targeted interventions and policy 
reforms to protect workers in PE. These 
measures could reduce the differential exposure 
to biomechanical strain and psychosocial stress, 
ultimately improving the musculoskeletal health 
of workers in PE.
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There is a general agreement in the literature that workers 
with strenuous working conditions are disproportionately 
affected by MSDs.4–7 Additionally, different types of strenuous 
working conditions, such as high biomechanical workload,6 8 
repetitive work6 9 and poor psychosocial factors, have been asso-
ciated with different MSD outcomes.4 5 10 Increasingly, research 
suggests that the nature of one’s employment relationship can 
significantly influence working conditions and health.11 Several 
studies have identified associations between precarious employ-
ment (PE) and adverse effects on mental health,12 cardiovascular 
health13 and mortality.14 15 However, studies examining the rela-
tionship between PE and MSDs are comparatively scarce.

It can be hypothesised that PE increases the risk of MSDs, and 
that this is likely mediated by physically hazardous work and 
psychosocial factors. Specifically, workers in PE may face more 
hazardous working conditions within the same occupations 
compared with their peers in standard employment (SE). There-
fore, to investigate the relationship between PE and MSDs, it is 
cogent to consider established links between different workplace 
exposures and specific MSDs. For example, repetitive work is a 
well-recognised risk factor for Carpal Tunnel Syndrome (CTS), 
therefore, an observed increased risk of CTS among workers 
in PE, compared with those in SE within the same occupation, 
could be attributed to a higher and differential exposure to 
repetitive work.

While there is a lack of consensus on a precise definition, there 
is agreement that PE encompasses a lack of employment secu-
rity, inadequate income and benefits as well and lack of workers’ 
rights and social protections.16 17 PE could be associated with 
MSDs through physiological or psychosocial pathways.18 The 
physiological pathway suggests that PE could contribute to an 
increased biomechanical load. This increase could be explained 
by the short-term or temporary nature of PE, which has been 
associated with inconsistent adherence to Occupational Safety 
and Health (OSH) regulations19 20 or lack of training.21 The 
psychosocial pathway suggests that factors associated with PE, 
such as economic pressures and job competition, could also 
increase psychosocial stress/strain, which can cause short-term 
(eg, increased muscle tension) and long-term (eg, MSDs) phys-
iological reactions.10 Contrarily, task variation among workers 
with high biomechanical workload has been suggested to safe-
guard workers’ musculoskeletal health.7 22 Therefore, task vari-
ation among precariously employed workers conceivably has a 
protective effect on musculoskeletal health compared with those 
in SE with long-term exposure to heavy physical work.23

Cross-sectional studies have found that workers in non-
standard forms of employment (eg, contingent, part-time and 
atypical workers) are more likely to be exposed to physical and 
ergonomic hazards and report higher rates of musculoskel-
etal pain compared with those in SE.19 24 25 However, because 
PE is multidimensional, examining MSDs in relation only to 
temporary or part-time employment incompletely captures its 
complexities.16 Several studies that have used multidimensional 
measures of PE to investigate the relationship between PE and 
MSDs have found a higher prevalence of MSDs among those 
in PE.26 27 One Swedish study found no association between PE 
and musculoskeletal pain.23 Longitudinal studies examining the 
PE-MSD association have not been found.

In sum, existing evidence on PE and MSDs is derived from 
cross-sectional studies using self-reported data to measure PE. 
The knowledge base would benefit from longitudinal evidence 
derived from studies that go beyond using temporary or part-
time employment to capture PE and employ multidimen-
sional measures of PE that are based on standardised register 

data. Furthermore, considering the strong evidence connecting 
specific types of strenuous work to MSDs, it is important to 
explore whether workers in PE are at a disproportionately 
higher risk of MSDs compared with workers in SE with similar 
hazardous working conditions. Against this background, this 
longitudinal study investigates the effect of PE on the risk of 
diagnosed chronic MSDs among Swedish workers who are in 
occupations with strenuous working conditions.

METHOD
Study population
This longitudinal study used data from the Swedish Work, Illness 
and Labor-market Participation (SWIP) cohort, comprised of 
individuals aged 16–64 years old, residing in Sweden in 2005, 
totalling around 5.4 million people. The cohort was established 
by linking data from three registers, using Sweden’s distinct 
personal identity numbers assigned to all residents. The Swedish 
Total Population Register28 provided details on birth, death, 
civil status and migration. Sociodemographic information such 
as occupational data, educational attainment, birth country 
and unemployment was obtained from the Longitudinal Inte-
grated Database for Health Insurance and Labor Market Studies 
register (LISA). Last, outcome data on MSDs were taken from 
the National Patient Register (NPR). Statistics Sweden provided 
the data, which were deidentified to protect confidentiality.

Participants and study design
We selected workers who were alive at the 2010 baseline and 
born between 1950 and 1989 (21–60 years old in 2010). The 
SWIP cohort is a closed cohort, and the youngest included in the 
cohort were born in 1989. To use the most up-to-date data avail-
able in the SWIP cohort, the 2010 baseline was chosen. Exclu-
sion criteria were: (1) missing a Swedish Standard Classification 
of Occupations 1996 (SSYK-96) code, (2) yearly employer-based 
income <100 Swedish Krona in 2010, (3) died or emigrated 
before or in 2010, (4) unemployed >180 days in 2010, (5) regis-
tered as a student in 2010, (6) had an old age pension in 2010, 
(7) had a disability pension, (8) being self-employed or (9) having 
incomplete data for measuring PE exposure or the confounding 
variables. A flowchart detailing the selection criteria is shown in 
online supplemental material 1.

To investigate the effect of PE on MSDs, we limited our study 
to include only workers in occupations with high biomechan-
ical workload, repetitive work or low job control, which are 
factors that have previously been linked to an increased risk 
of MSDs.4–10 To select workers for each of the three samples, 
we used Swedish Job Exposure Matrices (JEMs). The Swedish 
JEMs provide gender-specific aggregated measures of expo-
sure to physical and psychosocial workplace conditions for 355 
occupations covered in the SSYK-96 codes.29 The JEMs were 
constructed using responses to questions in the Swedish Work 
Environment Surveys 1997–2013 and have been described 
previously.30 31 Workers with high biomechanical workload were 
identified through an index score based on exposure to heavy 
lifting, frequent bending and twisting and working in awkward 
positions. Repetitive work and low job control were measured 
by single item questions. Workers in the highest quartile were 
classed as having high biomechanical workload or repeti-
tive work. Workers were classed as having low job control if 
they were in the lowest quartile. After excluding those with a 
diagnosis of the MSD outcome of interest before the start of 
follow-up (2011), five final samples were used to conduct five 
separate analyses (online supplemental material 1). The samples 
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were overlapping; therefore, the same individual could be 
present in all five samples.

Exposure: PE
The exposure, PE, was constructed for the baseline year 2010. 
Data on participants’ employment were taken from the LISA 
database. The SWE-ROPE (2.0) was used to construct a PE 
score.32 The SWE-ROPE includes five items covering three 
dimensions of PE: employment insecurity, income inadequacy 
and lack of rights and protection.16 17 The scores for each of 
the five items are summed to obtain a score ranging from −9 to 
+2 and three categories were created (1) PE (a score <−3), (2) 
substandard employment (a score of −3 to −1) and (3) SE (a 
score of 0 to +2).

Outcome: chronic MSDs
Information on the first diagnosis of MSDs was taken from the 
NPR, which includes data on healthcare episodes in outpatient 
specialist care since 2001.33 For each analysis, anyone with a 
previous diagnosis of the MSD outcome of interest before the 
start of follow-up (2011) was excluded. The register does not 
contain information on primary care. Different outcomes were 
investigated for the different samples. Among workers with heavy 
biomechanical load, PE and risk of MSDs of the back (Interna-
tional Classification of Diseases 10 codes (ICD-10) M54–M55) 
were investigated. Among workers with repetitive work, PE 
and the risk of synovitis and tenosynovitis (ICD10 M65–M68) 
(referred to in this paper as ‘tendonitis’), or CTS (ICD10 G56) 
were investigated. Among workers with low job control, PE and 
the risk of soft tissue disorders related to use overuse and pres-
sure (ICD10 M70–M78) or fibromyalgia (ICD10 M79.7) were 
investigated.

The specific MSD outcomes were selected based on expert 
opinion, from medical professionals, epidemiologists and social 
scientists, and established evidence linking distinct physical and 
psychosocial pathways to particular MSDs. For example, heavy 
biomechanical workload and back pain,6 8 repetitive work and 
upper extremity disorders,6 9 psychosocial factors and global 
MSDs.4 5 10

Confounders
The following confounders were taken from the LISA register for 
the baseline year 2010: age; educational attainment, (1) primary 
and lower secondary school or less (≤9 years), (2) secondary 
(10–11 years), (3) upper-secondary (12 years) and (4) tertiary 
(≥13 years); civil status, categorised as married, unmarried, 
divorced or widowed; country of birth, dichotomised into born 
in or out of Sweden. We adjusted for low job control among 
those with heavy biomechanical workload or repetitive work 
and vice versa. We further adjusted for diagnosed depression/
anxiety using the outpatient register data.

Statistical analysis
First, we calculated the first cases of diagnosed back disorders, 
tendonitis, CTS, soft tissue disorders and fibromyalgia among 
men and women in the different exposure groups during the 
follow-up period (2011 to the end of 2019). Second, we exam-
ined the sex-specific distribution of the covariates among the 
exposure categories for workers in occupations with (1) high 
biomechanical workload, (2) repetitive work and (3) low job 
control. Third, crude (model 1) and adjusted (model 2) HRs with 
95% CIs were estimated for the risk of an MSD diagnosis during 
the follow-up period. Those in SE were used as the reference 

group. All analyses were stratified by sex, based on previous 
evidence showing that the health effects of being in PE13 14 34 
and the incidence of MSDs35 36 differ across men and women. 
For the Cox regression analyses, person-time was calculated 
from 1 January 2011 until either emigration, death, a case of the 
specific musculoskeletal outcome or the end of follow-up on 31 
December 2019, as this is currently the last available data in the 
SWIP cohort. Finally, we conducted three sensitivity analyses:
1.	 Because the risk of MSDs may vary across occupations, we 

used a stratified Cox model with the SSYK code as the strat-
ifying variable.

2.	 Because PE is more common among younger workers, we 
stratified the analysis by age (21–29 and 30–60 years old).

Data management and statistical analysis were conducted 
using SAS V.9.4.

RESULTS
Descriptive results
During follow-up, among workers with high biomechan-
ical workload, 6% of men (n=21 577) and 7% of women 
(n=23 009) had MSDs of the back. Among workers with repeti-
tive work, 2% of men (n=8185) and 4% of women (n=10 698) 
had a case of tendonitis and 0.3% of men (n=1198) and 0.6% 
of women (n=1862) had a case of CTS. Additionally, among 
workers with low job control, 6% of men (n=19 718) and 6% 
of women (n=19 731) had a case of soft tissue disorders, and 
0.03% of men (n=120) and 0.5% of women (n=1648) had a 
case of fibromyalgia.

The proportions of precariously employed workers in the 
youngest category of workers, unmarried workers, workers 
born outside of Sweden and those with mental health disorders 
were larger than among those with SE (table 1, online supple-
mental materials 2 and 3). Among those with high biomechan-
ical workload or repetitive work, higher education (secondary 
and tertiary) was also more prevalent among workers in PE 
compared with those in SE. The same pattern was observed 
for men with low job control. However, tertiary education was 
more prevalent among women with low job control in SE than 
for those in PE.

PE and the risk of diagnosed MSDs of the back
After adjusting for included confounders, an increased risk of 
diagnosed MSDs of the back was seen for men and women in 
PE (men: HR 1.18, 95% CI 1.14 to 1.22; women: HR 1.23, 
95% CI 1.18 to 1.29, table 2, model 2) as well as in substan-
dard employment compared with workers in SE (men: HR 1.08, 
95% CI 1.05 to 1.12; women: HR 1.09, 95% CI 1.06 to 1.13, 
table 2, model 2). The risks among the substandard group were 
lower than those in the PE group, suggesting a dose-response 
type association among the PE categories.

PE and the risk of upper extremity MSDs
The adjusted results suggest that PE was not associated with an 
increased risk of diagnosed tendonitis for men or women in PE 
(table 3, model 2a). However, women in substandard employ-
ment had a decreased risk of diagnosed tendonitis (HR 0.94, 
95% CI 0.90 to 0.99) table 3, model 2a). When the other upper 
extremity outcome was examined, men in PE had an increased 
risk of diagnosed CTS (HR 1.21, 95% CI 1.04 to 1.41, table 3 
model 2b), but men in the substandard group had a decreased 
risk (HR 0.85, 95% CI 0.74 to 0.97, table  3 model 2b). No 
statistically significant association was found between PE and 
CTS among women.
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PE and the risk of soft tissue disorders or fibromyalgia
Finally, the two outcomes investigated among individuals with 
low job control were examined. The adjusted results suggest that 
men in PE had an increased risk of soft tissue disorders (HR 
1.07, 95% CI 1.03 to 1.12, table 4, model 2a). No statistically 
significant association was found between the PE group and soft 
tissue disorders among women. However, women in substan-
dard employment had a decreased risk of soft tissue disorders 
compared with workers in SE (table 4, model 2a). For fibromy-
algia, women in PE (HR 1.91, 95% CI 1.66 to 2.19) and substan-
dard employment showed an elevated risk (HR 1.54, 95% CI 
1.38 to 1.72) (table  4, model 2b). No statistically significant 

association was found between the PE group and fibromyalgia 
among men.

Sensitivity analyses
We ran a sensitivity analysis to investigate if the risk of MSDs 
varied across occupations. To do so, we used a stratified Cox 
model with the occupational code as the stratifying variable 
(online supplemental materials 4–6). The estimates from the 
sensitivity analysis were similar to those found in the main 
analysis.

A further sensitivity analysis (online supplemental material 
7) showed that older workers in PE had slightly higher risks of 
MSDs of the back (men: 1.25, 95% CI 1.19 to 1.30 and women: 
HR 1.30, 95% CI 1.25 to 1.36) than younger workers (men: 
1.11, 95% CI 1.03 to 1.19 and women: HR 1.19, 95% CI 1.09 
to 1.32).

DISCUSSION
Summary
This study investigated the risk of chronic MSDs among people 
exposed to PE who work in occupations with either strenuous 
physical work, repetitive work or low job control. Among 
workers with high biomechanical workload, men and women 
in PE or substandard employment had increased risks of MSDs 
of the back when compared with workers in SE. The results 
suggested a dose-response type relationship among the PE 
groups. Among workers with repetitive work, no associations 
were found between PE and the risk of tendonitis, however, 
women in the substandard group had decreased risks. By 
contrast, men in PE had an increased risk of CTS. No association 
between PE and CTS was found for women. Among workers 
with low job control, PE was associated with an increased risk of 

Table 1  Distribution of baseline covariates among employment categories for men and women who work in occupations with heavy 
biomechanical workload*

Employment categories: men, n=346 622 Employment categories: women, n=334 219

Precarious, n (%) Substandard, n (%) Standard, n (%) Total Precarious, n (%) Substandard, n (%) Standard, n (%) Total

Age

 � 21–29 years old 29 108 (45.7) 24 695 (26.7) 31 171 (16.4) 84 974 32 903 (45.1) 26 208 (20.0) 10 924 (8.4) 70 035

 � 30–39 years old 14 521 (22.8) 24 189 (26.2) 47 528 (24.9) 86 238 17 476 (23.9) 32 963 (25.2) 24 044 (18.5) 74 483

 � 40–49 years old 11 756 (18.5) 23 931 (25.9) 58 367 (30.6) 94 054 13 432 (18.4) 36 238 (27.7) 46 631 (35.8) 96 301

 � 50–60 years old 8325 (13.1) 19 587 (21.2) 53 444 (28.1) 81 356 9203 (12.6) 35 528 (27.1) 48 669 (37.4) 93 400

Country of birth

 � Sweden 52 967 (83.1) 80 492 (87.1) 167 794 (88.1) 301 253 59 211 (81.1) 107 429 (82.0) 105 977 (81.4) 272 617

 � Other 10 743 (16.9) 11 910 (12.9) 22 716 (11.9) 45 369 13 803 (18.9) 23 508 (18.0) 24 291 (18.6) 61 602

Educational level

 � Primary 12 500 (19.6) 17 841 (19.3) 37 294 (19.6) 67 635 10 927 (15.0) 20 379 (15.6) 16 512 (12.7) 47 818

 � Secondary 17 608 (27.6) 33 731 (36.5) 82 498 (43.3) 133 837 16 482 (22.6) 48 073 (36.7) 61 928 (47.5) 126 483

 � Upper-secondary 26 760 (42.0) 33 274 (36.0) 58 233 (30.6) 118 267 32 101 (44.0) 48 368 (36.9) 38 493 (29.5) 118 962

 � Tertiary 6842 (10.7) 7556 (8.2) 12 485 (6.6) 26 883 13 504 (18.5) 14 117 (10.8) 13 335 (10.2) 40 956

Civil status

 � Married 13 765 (21.6) 28 699 (31.1) 71 787 (37.7) 114 251 21 578 (29.6) 57 066 (43.6) 58 716 (45.1) 137 360

 � Unmarried 44 831 (70.4) 55 721 (60.3) 100 804 (52.9) 201 356 43 595 (59.7) 57 425 (43.9) 48 464 (37.2) 149 484

 � Divorced 5039 (7.9) 7843 (8.5) 17 595 (9.2) 30 477 7519 (10.3) 15 417 (11.8) 21 951 (16.9) 44 887

 � Widowed 75 (0.1) 139 (0.2) 324 (0.2) 538 322 (0.4) 1029 (0.8) 1137 (0.9) 2488

Mental health disorder

 � No mental health 
disorder

62 877 (98.7) 91 572 (99.1) 189 349 (99.4) 343 798 71 484 (97.9) 129 125 (98.6) 129 113 (99.1) 329 722

 � Mental health disorder 833 (1.3) 830 (0.9) 1161 (0.6) 2824 1530 (2.1) 1812 (1.4) 1155 (0.9) 4497

*The numbers displayed are from the sample of workers with a high biomechanical workload before excluding those with a previous diagnosis of the outcome of interest prior 
to the start of the 2011 follow-up.

Table 2  The risk of diagnosed musculoskeletal disorders (MSDs) of 
the back among male and female workers in precarious employment 
who work in occupations with high biomechanical workload

Employment 
categories

Cases of MSDs of 
the back, n (%)

Model 1, HR 
(95% CI)

Model 2, HR 
(95% CI)

Men, n=335 700

Precarious 4303 (7) 1.24 (1.20 to 1.28) 1.18 (1.14 to 1.22)

Substandard 5919 (7) 1.11 (1.08 to 1.14) 1.08 (1.05 to 1.12)

Standard 
employment

11 355 (6) 1 1

Women, n=323 941

Precarious 5419 (8) 1.25 (1.20 to 1.29) 1.23 (1.18 to 1.29)

Substandard 9076 (7) 1.09 (1.07 to 1.12) 1.09 (1.06 to 1.13)

Standard 
employment

8514 (7) 1 1

Model 1: adjusted for age.
Model 2: age, education, civil status, native/non-native-born, decision authority at 
work, baseline diagnosis of depression/anxiety.
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soft tissue disorders among men and PE was associated with an 
increased risk of fibromyalgia among women.

Comparison with previous studies
To our knowledge, this is the first longitudinal study to use a 
multidimensional construct of PE to investigate the long-term 
risk of MSD diagnoses among men and women in PE. Further-
more, this study offers a unique contribution, as we consider 
strenuous working conditions on a group level. Our findings 
align with a previous cross-sectional study using multidimen-
sional measures of PE that indicated significant associations 
between PE and self-reported musculoskeletal health among 
Brazilian bus drivers and conductors in higher quartiles of 
precariousness.27 Contrarily, however, an existing Swedish study 
found no significant association between PE and musculoskel-
etal pain.23 The different outcomes investigated in the present 
study, and the larger-register-based sample with a special focus 
on three different strenuous working conditions could explain 
the differing results between this study and the aforementioned 
Swedish study. Our findings build on the existing evidence and 
suggest that workers exposed to PE and strenuous factors have 
increased long-term risks of diagnosed MSDs. However, the risk 
of MSDs among workers in PE varied by disorder and gender.

Interpretation of results
The elevated risks of MSDs found in this study could be 
attributed to two mechanisms. The first mechanism suggests 
that precarious employees may experience higher risks due to 
differential exposure within the same occupation. This means 
that although precarious and standard employees may hold the 
same job title, they might face varying work conditions. For 
instance, precarious workers might have less control over their 
schedules, fewer breaks, longer working hours or more physi-
cally demanding tasks than their counterparts. This difference 
in work conditions could expose precarious workers to more 
strenuous working conditions. Therefore, increased biomechan-
ical strain and repetitive work could exacerbate wear and tear, 
leading to damage to muscles, tendons and nerves.7 22 We found 
similar results when stratifying the Cox model on occupational 
code, which supports the argument that those in PE and SE may 
have differential exposure to strenuous work within the same 
occupation.

The second mechanism proposes a direct pathway 
between PE and MSDs. PE, characterised by job insecurity 
and lack of benefits, could directly contribute to the devel-
opment of MSDs. The stress and uncertainty associated with 
PE could exacerbate physical ailments, potentially leading 

Table 4  The risk of diagnosed soft tissue musculoskeletal disorders (MSDs) or diagnosed fibromyalgia among male and female workers in 
precarious employment who work in occupations with low decision authority

PE categories

Soft tissue MSDs Fibromyalgia

Cases of soft 
tissue MSDs, n (%) Model 1a, HR (95% CI) Model 2a, HR (95% CI)

Cases of fibromyalgia, 
n (%) Model 1b, HR (95% CI)

Model 2b, HR 
(95% CI)

Men, n=354 914 Men, n=367 371

Precarious 3014 (5) 1.08 (1.03 to 1.12) 1.07 (1.03 to 1.12) 29 (0.04) 1.42 (0.89 to 2.26) 1.34 (0.84 to 2.14)

Substandard 4502 (5) 1.01 (0.97 to 1.04) 1.01 (0.97 to 1.05) 29 (0.03) 1.07 (0.68 to 1.67) 1.04 (0.66 to 1.62)

Standard employment 12 202 (6) 1 1 62 (0.03) 1 1

Women, n=325 284 Women, n=336 061

Precarious 2564 (4) 1.04 (0.99 to 1.09) 0.98 (0.94 to 1.03) 385 (0.7) 2.20 (1.92 to 2.52) 1.91 (1.66 to 2.19)

Substandard 6333 (6) 0.99 (0.96 to 1.02) 0.95 (0.92 to 0.98) 676 (0.6) 1.74 (1.56 to 1.95) 1.54 (1.38 to 1.72)

Standard employment 10 834 (6) 1 1 587 (0.4) 1 1

Model 1: adjusted for age.
Model 2: age, education, civil status, native/non-native-born, decision authority at work, baseline diagnosis of depression/anxiety.
PE, precarious employment.

Table 3  The risk of diagnosed tendonitis or diagnosed carpal tunnel among male and female workers in precarious employment who work in 
occupations with repetitive work

PE categories

Tendonitis Carpal Tunnel Syndrome

Cases of 
tendonitis, n (%) Model 1a, HR (95% CI) Model 2a, HR (95% CI)

Cases carpal 
tunnel,
n (%) Model 1b, HR (95% CI) Model 2b, HR (95% CI)

Men, n=344 056 Men, n=350 168

Precarious 1479 (2) 0.98 (0.93 to 1.05) 0.97 (0.92 to 1.04) 223 (0.3) 1.21 (1.04 to 1.41) 1.21 (1.04 to 1.41)

Substandard 2151 (2) 0.96 (0.91 to 1.01) 0.95 (0.91 to 1.00) 274 (0.3) 0.87 (0.76 to 0.99) 0.85 (0.74 to 0.97)

Standard employment 4555 (2) 1 1 701 (0.4) 1 1

Women, n=300 449 Women, n=307 834

Precarious 2404 (3) 0.97 (0.92 to 1.02) 0.96 (0.91 to 1.01) 390 (0.5) 1.05 (0.92 to 1.19) 1.02 (0.90 to 1.15)

Substandard 3785 (4) 0.95 (0.91 to 0.99) 0.94 (0.90 to 0.99) 691 (0.6) 1.04 (0.94 to 1.15) 1.01 (0.92 to 1.12)

Standard employment 4509 (4) 1 1 781 (0.7) 1 1

Model 1: adjusted for age.
Model 2: age, education, civil status, native/non-native-born, decision authority at work, baseline diagnosis of depression/anxiety.
PE, precarious employment.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://o

em
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

23 D
ecem

b
er 2024. 

10.1136/o
em

ed
-2024-109867 o

n
 

O
ccu

p
 E

n
viro

n
 M

ed
: first p

u
b

lish
ed

 as 

http://oem.bmj.com/


600� Badarin K, et al. Occup Environ Med 2024;81:595–602. doi:10.1136/oemed-2024-109867

Workplace

to both psychological and physical strain that manifests as 
MSDs. Moreover, job insecurity could discourage workers 
in PE from seeking early medical attention for minor inju-
ries consequently leading to more severe MSDs.

Our results show that the risk of MSDs among workers 
in PE varied by disorder and sex. Men in PE had increased 
risks of MSDs of the back, CTS and soft tissue disorders, 
whereas women had increased risks of MSDs of the back 
and fibromyalgia. The differing results could stem from 
occupational segregation, as men and women may work in 
different sectors and be assigned different tasks. Moreover, 
biological differences, such as muscle mass, bone density and 
hormonal influences, can affect susceptibility to MSDs.35 36 
For example, women are more prone to conditions like 
fibromyalgia, which has been associated with hormonal and 
stress-related factors that could be further exacerbated by 
being in PE. We also found that PE was associated with a 
higher risk of MSDs of the back among older workers than 
younger workers. Older workers might face increased diffi-
culties in physically demanding roles as physical capabilities 
and musculoskeletal health generally deteriorate with age. 
Moreover, older workers might have been exposed to more 
strenuous working conditions for a more extensive period 
compared with younger workers. While PE is more common 
among younger workers, it is important to acknowledge 
that PE is also prevalent among older workers and that the 
health effects of PE might differ between age groups.

Overall, the results suggest that current workplace health 
and safety regulations might not adequately protect the 
musculoskeletal health of workers in PE. Thus, our find-
ings underscore the need for targeted OSH interventions 
and stronger workplace safety regulations to protect these 
vulnerable workers.19 20 Additionally, employers and policy-
makers should recognise and address psychosocial stressors 
related to organisational factors such as economic pressures, 
and lack of rights, as well as limited access to care and social 
benefits, all of which might contribute to poor musculoskel-
etal health among workers in PE.10

Strengths and weaknesses
A limitation of this study is the potential for residual and uncon-
trolled confounding, as we could not account for various life-
style factors such as body mass index or leisure-time physical 
activity, which might influence the relationship between PE and 
MSDs. Although adjusting for education can serve as a rough 
proxy for lifestyle factors since such factors can vary among 
different socioeconomic groups in Sweden.37

The SWIP cohort does not contain data from primary care, 
and most cases of MSDs can be solely diagnosed and managed in 
primary healthcare. In Sweden, the prevalence of people seeking 
primary care for MSDs is high, estimated at almost 60% of all 
patients in 2000.38 Therefore, a significant portion of the popu-
lation affected by milder cases of MSDs managed in primary care 
is not captured in this study.

The JEMs allowed for the estimation of workplace conditions 
within the register-based cohort. However, it should be noted 
that the JEMs can only provide an aggregated measure of work-
place conditions at the occupational level.

It is also important to consider that the generalisability of 
our findings may be limited due to the focus on the Swedish 
population. Sweden has specific labour market conditions 
and social policies which may not reflect the employment 
contexts of other countries. As a result, the associations 

observed in this study may differ in populations with 
different regulatory environments, social protections or 
labour market structures. It could be possible that stronger 
associations may be found in countries with less welfare 
state policies.

A strength of this study is the large study population, 
which enabled the investigation of different samples of 
workers, those with (1) high biomechanical workload, (2) 
repetitive work or (3) low job control. Additionally, register-
based studies like this one do not experience attrition bias. 
The investigation of diagnosed MSDs is a further strength of 
this study. As it has been suggested that case definitions for 
MSDs in occupational epidemiological research should not 
be based on self-reported symptoms alone.39

Our use of a multidimensional construct (SWE-ROPE) to 
measure PE is an additional advantage as it helps to reduce 
misclassification of PE, misclassification could be higher 
when only using a single dimension of PE, such as tempo-
rary employment. The SWE-ROPE was developed following 
the suggested dimensions of PE and has demonstrated its 
effectiveness in capturing the target population.32 It should 
be noted that the exposure to PE was only measured at the 
2010 baseline, therefore, this study does not account for 
employment transitions which have been observed among 
workers in PE in previous studies.13 However, existing liter-
ature suggests that young adults, a group disproportionately 
exposed to PE in our sample, have a significantly higher risk 
of remaining in PE 10 years after the first PE measurement 
compared with peers in SE.40

CONCLUSION
This longitudinal study found an increased risk of diag-
nosed MSDs among workers in PE and poor working condi-
tions. We conclude that the elevated risks of MSDs are 
likely due to differential exposure within the same occu-
pation between precarious and standard employees or due 
to a direct pathway between PE and MSDs. Strengthening 
employment regulations and ensuring the enforcement of 
OSH measures could help mitigate the musculoskeletal risks 
associated with poor working conditions. These findings 
emphasise the need for targeted interventions and robust 
policy measures to safeguard the health and well-being of 
vulnerable workers in PE arrangements.
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