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Objective   Chronic obstructive pulmonary disease (COPD) is a respiratory disorder, and – after tobacco smoking 
– occupational exposures are among the most important risk factors. Precarious employment (PE) has been linked 
to a range of adverse mental and physical health outcomes; however, evidence regarding its potential association 
with COPD remains limited. PE may contribute to COPD risk through both greater exposure to occupational 
hazards and health-related behaviors, particularly smoking. This study aimed to examine whether PE is associ-
ated with COPD in the Swedish working population and assess whether these associations differ by gender.
Methods   A nationwide register-based cohort of 1 984 081 working-age individuals in Sweden was followed for 
14 years (2003–2017). PE was operationalized multidimensionally: contractual employment insecurity, tempo-
rariness, multiple jobholding, income level, and coverage by collective bargaining agreements. Cumulative inci-
dence of COPD (2004–2017) was identified through register-based diagnoses. Risk ratios (RR) were estimated 
using generalized linear models with a log link function, adjusting for sociodemographic factors, occupational 
exposures, and smoking where available.
Results   PE was associated with a graded increase in COPD risk, ranging from substandard employment [adjusted 
RR (RRadj) 1.18, 95% confidence interval (CI) 1.14–1.22] to PE (RRadj 1.39, 95% CI 1.31–1.47). Among the 
dimensions of PE, low income was the strongest contributor (RR 1.44, 95% CI 1.39–1.50), while unstable 
employment had a modest effect (RR 1.16, 95% CI 1.12–1.20).
Conclusion   PE is associated with elevated risk of COPD in the Swedish workforce. These findings emphasize 
the role of employment conditions as a social determinant of respiratory health.
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Chronic obstructive pulmonary disease (COPD) is a 
chronic respiratory condition characterized by persistent 
airflow limitation, leading to breathing difficulties and 
a progressive decline in lung function (1). The disease 
results from an abnormal inflammatory response of the 
lungs to harmful airborne agents, such as noxious gases 
and particles (2). COPD is a major cause of morbidity, 
mortality, and healthcare use worldwide, including in 
Sweden, where the prevalence has been estimated at 

approximately 7% (3, 4). Globally, COPD is the fourth 
leading cause of death, and mortality is expected to 
continue to rise (4).

In high-income countries, the primary risk factors 
for COPD are tobacco smoking and exposure to air-
borne particles, including occupational exposures and 
ambient air pollution (1, 5). Tobacco smoking remains 
the dominant cause, with estimates suggesting that up 
to 50% of smokers develop COPD by the age of 75 (6, 
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7). However, smoking rates have declined in Sweden 
in recent decades, which is expected to reduce the 
burden of smoking-related COPD while increasing the 
relative contribution of other risk factors (3, 7). Indeed, 
approximately 30% of COPD cases occur among never-
smokers, with exposure to dust, fumes, and gases identi-
fied as key contributors in this group (1, 3, 8).

In this context, occupational exposures to airborne 
particles become increasingly important determinants 
of COPD. However, exposure to occupational hazards 
is not solely determined by job tasks but is also shaped 
by broader employment conditions. Poor employ-
ment conditions are often conceptualized as precari-
ous employment (PE), a multidimensional construct 
describing employment characterized by instability, 
inadequate income, and limited rights and protections 
(9, 10). Importantly, while structurally associated with 
traditional socioeconomic indicators like education, PE 
captures distinct, relational labor-market dynamics and 
proximal workplace stressors that represent an indepen-
dent social determinant of health.

PE has become more prevalent in recent decades 
due to structural changes in labor markets, includ-
ing increased flexibility and the decline of standard 
employment relationships (11, 12). As a growing and 
well-recognized social determinant of health, PE has 
been linked to a range of adverse outcomes, including 
mental illness, cardiovascular disease, mortality, muscu-
loskeletal disorders, and occupational injuries (13–15).

From a conceptual standpoint, there are several 
mechanisms through which PE may increase the risk of 
COPD. Workers in PE may be more frequently exposed 
to occupational hazards such as dust and fumes, have 
limited access to protective equipment, and experience 
reduced regulatory protection in terms of occupational 
safety (6, 16, 17) In addition, PE may influence health-
related behaviors. For example, studies suggest that 
PE increases smoking through pathways related to 
economic insecurity, stress, and reduced job control, 
while also embedding smoking in workplace cultures as 
a coping strategy and a means of accessing breaks and 
social interaction (18, 19). Importantly, these pathways 
are highly gendered due to horizontal labor market 
segregation and varying smoking behaviors by sex in 
Sweden (20). This suggests that the health impacts of 
precarious employment may manifest differently for 
men and women.

Despite these plausible pathways, empirical evi-
dence directly linking PE to COPD remains scarce (21). 
This represents a critical gap in understanding both the 
impact of changing labor market conditions on health 
and the determinants of COPD. While evaluating these 
specific mediating mechanisms falls outside the scope 
of the current work, establishing whether an overarching 
relationship exists is a necessary first step. Therefore, 

given the increasing prevalence of PE and its relevance 
as a social determinant of health and health inequali-
ties, the aim of this study is to investigate whether PE 
is associated with the risk of developing COPD in the 
Swedish working population, and whether this associa-
tion differs by sex.

Method

Study design and data collection

This register-based cohort study followed participants 
from baseline in 2003 through 2017. The exposure 
variable was the level of PE, determined at baseline for 
the year 2003.

The health outcome is the cumulative incidence of 
COPD diagnosis during the follow-up period (2004-
2017). Data for the cohort were obtained from four 
population-based registers: (i) longitudinal integrated 
database for health insurance and labor market stud-
ies (LISA), (ii) the national patient-register, (iii) the 
Swedish military conscript register (SMCR), and (iv) 
the Swedish Medical Birth Register (SMBR) (22–24).

The study population was derived from individuals 
engaged in the labor market at baseline and meeting 
the following inclusion criteria: (i) aged 40–65 years 
in 2003, and (ii) having complete data on the exposure 
variable. The selected age range reflects the working-
age population and ensures sufficient risk of develop-
ing COPD during the follow-up period, given the long 
latency of the disease and its typical onset in mid-life.

Participants were excluded if they: (i) had a recorded 
diagnosis of COPD in inpatient or outpatient regis-
ters prior to baseline (to reduce the risk of reverse 
causation); (ii) experienced prolonged unemployment 
(>6 months) during 2003 (to distinguish the effects of 
precarious employment from those of unemployment 
and to maintain a study population attached to the 
labor market); (iii) had income levels of <100 SEK in 
2003; (iv) received student or pension benefits, as these 
groups differ from the target working population and 
may introduce exposure misclassification; and (v) were 
self-employed in 2003, due to the heterogeneity of this 
group and the challenges in consistently classifying their 
employment conditions within the exposure framework.

The final analytical sample comprised 1 984 081 
individuals (figure 1).

Study variables

Exposure variable. The exposure variable used was level 
of employment precariousness, measured with the Swed-
ish Register Operationalization of Precarious Employ-
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ment (SWE-ROPE) (10) using the LISA register data. 
The exposure variable was the level of PE, determined 
at baseline for the year 2003. SWE-ROPE covers three 
dimensions of precariousness: employment insecurity, 
income inadequacy, and lack of rights and protection 
as identified by Kreshpaj et al (9). For each of these 
dimensions, five items of PE are operationalized: con-
tractual employment insecurity, temporariness, multiple 
jobholding, income level, and coverage under collective 
bargaining agreements (see supplementary material, 
www.sjweh.fi/article/4319, table S1). Every individual 
was given a score for each item. The sum of all these 
items results in a PE score of -3–9, with a lower score 
indiciating worse employment conditions.

Based on the PE score, the exposure variable 
was created and grouped into categories: (i) standard 
employment relationship (SER) (score ≥0 points); (ii) 
substandard employment relationship (subSER): (score 
-1– -3 points); PE (score < -3 points).

PE was treated as categorical variables, in line with 
theoretical frameworks that conceptualize precarious-
ness as distinct profiles of labor market disadvantage 

rather than a continuous score. This categorization also 
facilitates the translation of findings into actionable 
occupational health policies.

Outcome variable. The outcome variable is the cumulative 
incidence of COPD between 2004-2017. COPD cases 
are classified according to the following ICD-10 codes 
from registers: J44.0 (COPD with acute lower respira-
tory tract infection), J44.1 (COPD with acute exacerba-
tion, unspecified), J44.8 (other specified COPD), and 
J44.9 (COPD, unspecified) (ICD-10, version, 2019).

Confounding variables. Potential confounders were iden-
tified a priori using a directed acyclic graph (DAG) 
(supplementary figure S2) (25). Based on the assumed 
causal structure (supplementary figure S2), a minimal 
sufficient adjustment set was defined. This included 
sociodemographic factors obtained through the LISA 
register such as age at baseline (40–48, 49–56, and 
57–65 years), educational attainment (elementary/high 
school, higher education <3 years, and ≥3 years), and 
country of origin (Swedish- versus non-Swedish-born). 
Socioeconomic position was further captured by fam-
ily income, categorized into quintiles (<60%, 60–79%, 
80–119%, 120–200%, and >200% of the reference level) 
(26). Days in unemployment in 2003: 0–30, 30–90, 
and 90–180 days) were also adjusted for as shorter 
unemployment spells may form part of trajectories 
of precariousness and could confound the association 
between PE and COPD. Based on our causal frame-
work (DAG), traditional socioeconomic markers like 
educational attainment were treated strictly as baseline 
confounders rather than mediators or colliders, as edu-
cation temporally precedes labor market entry and acts 
as a common cause of both PE selection and long-term 
respiratory health.

Confounder-mediator overlap. Smoking and occupational 
exposure to chemicals and airborne particles were con-
sidered variables with potential confounder–mediator 
overlap in the association between PE and COPD, how-
ever, mediation analysis was not possible due to smok-
ing data were collected prior to baseline, precluding 
temporal ordering with the exposure, and occupational 
exposure to chemical and airborne particles exposure 
was only available at an aggregated level, limiting 
individual-level inference.

Smoking is a well-established risk factor for COPD 
and may be associated with PE through prior socioeco-
nomic conditions, thus acting as a confounder. At the 
same time, smoking may also lie on the causal pathway 
between PE and COPD, as PE may influence smoking 
behavior through mechanisms such as economic inse-
curity, stress, and reduced job control, thus acting as a 
mediator. Therefore, smoking was treated as a variable 

Figure 1. Flowchart of the study population selection and analytical sample.

https://www.sjweh.fi/article/4319
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that may act both as a confounder and a mediator, con-
sidering the limitations of the available data.

Smoking status, available only for a subpopula-
tion, was included as a binary variable (smoker versus 
non-smoker). Data came from two sources: the SMCR 
for men (22) and the SMBR for women (23) These 
sources differed in timing and context of measurement. 
The SMCR recorded tobacco use at military conscrip-
tion in 1969 (approximately 18 years old), whereas the 
SMBR recorded maternal smoking at the first antenatal 
visit between 1983 and 2003. Because smoking was 
measured differently among men and women, analyses 
were stratified by sex. Analyses including smoking were 
limited to those with available data (N=33 277 men; 
N=391 744 women). Owing to differences in measure-
ment context and restriction to a subpopulation, the 
smoking variable may be subject to misclassification.

Similarly, occupational exposure to chemicals and 
airborne particles was considered a variable with poten-
tial confounder–mediator overlap. Such exposures are 
directly associated with COPD risk and may also be 
patterned by prior socioeconomic position, thereby 
acting as confounders. At the same time, occupational 
exposures may lie on the causal pathway between PE 
and COPD, as PE may influence the likelihood of being 
employed in hazardous occupations and access to work-
place protections, thus acting as mediators.

Occupational exposure to airborne substances in 
2000–2003 was assessed using SweJEM, a Swedish 
quantitative job exposure matrix (JEM) (27). SweJEM 
provides information on exposure by occupation coded 
according to the Swedish version of the International 
Standard Classification of Occupations (ISCO) from 
the 1950s to today. Seven substances identified as occu-
pational risk factors for COPD were included (supple-
mentary table S2). Exposure was operationalized as 
a binary variable (exposed versus unexposed), using 
a threshold of ≥50% probability of exposure within a 
given occupation.

Statistical analysis

Descriptive statistics were calculated to examine the 
distribution of PE and its components in relation to 
cumulative COPD incidence. Covariates were included 
to characterize the study population. Analyses were 
performed for the total population and stratified by sex.

For the main analysis, generalized linear models 
with a binomial family and log link were used to esti-
mate crude and adjusted risk ratios (RR) for cumulative 
incidence of COPD. A generalized linear model (GLM) 
was used instead of a time-to-event approach because 
baseline precarious employment was conceptualized as a 
proxy for an accumulated lifetime trajectory rather than 
an acute exposure. Furthermore, given the long latency 

period and gradual onset of COPD, our objective was 
to assess cumulative 14-year incidence rather than the 
exact timing of clinical diagnosis. Model specification 
was guided by a DAG. Because the precise temporal 
ordering of smoking and occupational exposures relative 
to baseline PE cannot be definitively established with the 
available register data, these variables present potential 
confounder–mediator overlap. We therefore estimated 
a series of models to assess the total effect of PE under 
differing causal assumptions.

Model 1 adjusted solely for sociodemographic fac-
tors (age, sex, educational level, family income, num-
ber of days in unemployment, and migration status). 
This model conceptualizes smoking and occupational 
exposures as downstream mediators; under this causal 
assumption, these variables were omitted from the 
model to capture the unattenuated total effect of PE.

Model 2 additionally adjusted for occupational expo-
sure to chemicals and particles using a JEM, treating 
these exposures instead as potential baseline confound-
ers to estimate the adjusted total effect under this alter-
native scenario.

Model 3 further adjusted for smoking status in the 
subpopulation with available data, thereby treating both 
variables as baseline confounders. The smoking variable 
was measured differently for women and men, and this 
was accounted for in the analysis. Due to the low num-
ber of COPD cases in this subpopulation and resulting 
model instability, Poisson regression with robust vari-
ance estimation was used instead of binomial regression 
to estimate RR.

Sensitivity analyses were conducted to assess the 
robustness of the findings. First, each dimension of PE 
was examined separately as the exposure, with adjust-
ment for sociodemographic factors. Second, analyses 
were stratified by age groups to explore potential effect 
modification. Lastly, analyses were performed in the 
population unexposed to chemicals and fumes.

All analyses were performed using Stata version 17.

Results

Socio-demographic characteristics, exposure to particles 
and smoking by levels of precariousness

Table 1 presents the sociodemographic characteristics 
of the study population. The study population consisted 
of 1 984 081 individuals, including 977 461 men and 
1 006 620 women. Overall, 62% were in SER, 33% in 
subSER, and 5% in PE.

With respect to covariates, similar patterns were 
observed among men and women, with individuals in 
PE more frequently having lower levels of education, 
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lower family disposable income, a higher proportion of 
non-Swedish origin, and more days in unemployment 
compared to those in SER.

Occupational exposure to particles was more fre-
quent among men in PE (17%) compared to SER (13%), 
while among women, exposure was low overall but 
slightly higher in PE (2%) compared to SER (1%). 
Among individuals with available smoking data, smok-
ing prevalence was higher in PE. Among men, 61% of 
those in PE were smokers, compared to 59% in subSER 
and 55% in SER. Among women, smoking prevalence 
was 28% in PE, compared to 25% and 21%, respectively.

Cumulative incidence of COPD between 2004–2017

Increasing levels of PE (from SER to subSER to PE) 
were accompanied by higher cumulative incidence 
of COPD (2004–2017) among both men and women, 
with slightly higher incidence observed among women 

in PE. Among men, the incidence was 0.57% in SER, 
1.00% in subSER, and 1.45% in PE. Among women, the 
corresponding values were 0.77%, 1.18%, and 1.53%, 
respectively (table 1).

Associations between levels of precariousness and inci-
dence of COPD

In the total population, both subSER and PE were 
associated with higher RR for COPD compared with 
SER (table 2). Adjustment for sociodemographic fac-
tors (model 1) attenuated the estimates compared with 
crude analyses, and further adjustment for occupational 
exposure to particles and chemicals (model 2) resulted in 
minimal additional attenuation. For example, in the total 
population, the RR for PE decreased from 2.28 (95% CI 
2.16–2.40) in crude analyses to 1.42 (95% CI 1.34–1.50) 
in model 1 and 1.39 (95% CI 1.31–1.47) in model 2. A 
similar pattern was observed for subSER.

Table 1. Levels of exposure to precarious employment for men and women by socio-demographic characteristics at baseline (2003), incidence of 
chronic obstructive pulmonary disease (COPD) (2004–2017) and exposure to particles/chemicals in the workplace and smoking. [SER=standard 
employment relationship; PER=precarious employment relationship; JEM=job exposure matrices.]
 

Total (N)
Men (N=977 461) Women (N=1 006 620)

N SER (%) Substandard (%)  PER (%) N SER (%) Substandard (%) PER (%)
Total population 1 984 081 603 747 (62) 320 410 (33) 53 304 (5) 423 420 (42) 523 000 (52) 60 200 (6)
COPD cases 17 832
Cases (cumulative inci-
dence 2004–2017) 

3464 (0.57) 3224 (1.00) 773 (1.45) 3272 (0.77) 6174 (1.18) 925 (1.53

Age (years) 
40–48 230 562 (38) 125 385 (39) 18 956 (35) 150 287 (35) 195 578 (38) 23 571 (39)
49–56 125 385 (39) 102 726 (32) 14 731 (28) 162 130 (38) 170 938 (33) 17 359 (29)
57–65 18 903 (35) 92 299 (29) 19 617 (37) 111 003 (26) 156 484 (30) 19 270 (32)

Level of education 
Elementary/ high school 387 896 (64) 242 769 (76) 40 938 (78) 204 759 (48) 402 349 (77) 46 612 (78)
Higher education <3 years 88 651 (15) 35 842 (11) 5 389 (10) 91 036 (22) 63 374 (12) 6697 (11)
Higher education >3 years 126 057 (21) 40 999 (13) 6 733 (13) 127 321 (30) 56 635 (11) 6754 (11)
Missing 2187 1083

Country of origin
Swedish born 548 913 (91) 281 155 (88) 44 195 (83) 381 859 (90) 463 301 (89) 51 421 (85)
Non-Swedish born 54 829 (9) 39 252 (12) 9108 (17) 41 560 (10) 59 691 (11) 8778 (15)
Missing 9 10

Family income (%)
<60 91 627 (15) 88 827 (28) 22 901 (43) 83 614 (20) 137 064 (26) 22 127 (37)
60–79 71 036 (12) 48 321 (15) 9 237 (17) 53 353 (12) 81 872 (16) 10 504 (17)
80–119 236 412 (39) 119 831 (37) 15 274 (29) 138 020 (33) 201 508 (39) 18 772 (31)
120–200 178 179 (30) 57 843 (18) 5122 (10) 129 817 (31) 92 548 (17) 7602 (13)
>200 26 480 (4) 5549 (2) 719 (1) 18 608 (4) 9979 (2) 1175 (2)
Missing 103  57

Days in unemployment 
0–30 596 616 (99) 300 071 (94) 44 770 (84) 420 734 (99) 507 016 (97) 52 140 (87)
30–90 3521 (>1) 9593 (3) 3963 (7) 1477 (>1) 8377 (2) 4048 (7)
90–180 3610 (>1) 10 746 (3) 4571 (8) 1209 (>1) 7607 (1) 4012 (7)

Occupational exposure to 
particles (JEM)

Exposed 81 263 (13) 57 675 (18) 9 177 (17) 5716 (1) 9425 (2) 1438 (2)
Unexposed 522 484 (87) 262 735 (82) 44 127 (83) 417 704 (99) 58 762 (98) 58 762 (98)

Smoking (N=425 021)   
Men with smoking data 33 277

Nonsmoker 9892 (45) 4072 (41) 506 (39)
Smoker 12 129 (55) 5900 (59) 778 (61)

Women with smoking data 391 744
Nonsmoker 131 826 (79) 151 442 (75) 16 277 (72)
Smoker 34 671 (21) 51 090 (25) 6438 (28)
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Table 2a. Associations between exposure to levels of precarious em-
ployment (PE) (2003) and risk of chronic obstructive pulmonary dis-
ease (COPD) (2004–2017) for the total population. [RR=risk ratio; 
CI=confidence level.]

Levels of PE Total population N=984 081
Crude  

(N=1 984 081)
Model 1 a  

(N=1 980 638)
Model 2 b  

(N=1 980 638)
RR (95% CI) RR (95% CI) RR (95% CI)

SER c Ref Ref Ref
SubSER d 1.69 (1.64–1.75) 1.20 (1.16–1.24) 1.18 (1.14–1.22) 
PE e 2.28 (2.16–2.40 1.42 (1.34–1.50) 1.39 (1.31–1.47)

Table 2b. Associations between exposure to levels of PE (2003) and risk 
of chronic obstructive pulmonary disease (COPD) (2004–2017) for men. 

Levels of PE Crude  
(N=977 461)

Model 1 a  
(N=975 164)

Model 2 b  
(N=975 164) 

RR (95% CI) RR (95% CI) RR (95% CI)
SER c Ref Ref Ref
SubSER d 1.75 (1.67–1.83) 1.33 (1.26–1.39)  1.30 (1.24–1.37) 
PE e 2.52 (2.33–2.73) 1.53 (1.41–1.66) 1.49 (1.38–1.62)

Table 2c.  Associations between exposure to levels of PE (2003) and 
risk of chronic obstructive pulmonary disease (COPD) (2004–2017) for 
women.

Levels of PE Crude  
(N=1 006 620)

Model 1 a  
(N=1 005 474)

Model 2 b  
(N=1 005 474) 

RR (95% CI) RR (95% CI) RR (95% CI)
SER c Ref  Ref  Ref 
SubSER d 1.52 (1.46–1.59) 1.09 (1.04–1.14)  1.08 (1.03–1.12)  
PE e  1.98 (1.84–2.13) 1.28 (1.19–1.38)  1.25 (1.16–1.35)
a Adjusted by age, sex, level of education, days in unemployment during the 

last year, family income as percentage of the median income. 
b Adjusted by age, sex, level of education, days in unemployment during the 

last year, family income as percentage of the median income and exposure 
to chemicals and fumes (JEM).

c Standard employment relationship score: 0 or <0. 
d Substandard employment relationship score: -1– -3. 
d Precarious employment score: < -3. 

Sex-stratified analyses showed comparable patterns. 
Among both men and women, adjustment for sociode-
mographic factors (model 1) reduced the magnitude of 
the associations, with minimal additional attenuation 
after accounting for occupational exposures in model 2. 
In model 2, associations remained elevated among both 
sexes, with higher RR observed among men than women. 
For PE, the RR was 1.49 (95% CI 1.38–1.62) among men 
and 1.25 (95% CI 1.16–1.35) among women.

In analyses restricted to individuals with available 
smoking data (model 3), further attenuation of the esti-
mates was observed after adjustment for smoking (table 
3). Among men (N=33 277), the adjusted RR (RRadj) was 
1.21 (95% CI 0.91–1.61) for subSER and 1.63 (95% 
CI 0.97–2.71) for PE (table 3). Among women (N=391 
744), the corresponding estimates were 1.34 (95% CI 
1.20–1.49) for subSER and 1.71 (95% CI 1.43–2.04) for 
PE (table 3). Due to the smaller number of COPD cases 
in this subpopulation, particularly among men, these 
estimates should be interpreted with caution.

Sensitivity analyses

When examining the individual dimensions of PE, lower 
income levels and unstable employment were associated 
with higher risk of COPD (supplementary table S2), 
whereas no clear associations were observed for cover-
age by collective bargaining agreements or temporary 
agency employment. Holding jobs across multiple sec-
tors was associated with a lower risk of COPD.

When stratifying by age group, higher RR were 
observed in all age groups, with stronger associations 
among younger individuals (40–48 years) and progres-
sively lower estimates in older age groups (supplemen-
tary table S4). For PE, the RRadj (model 2) was 1.79 

Table 3. Associations between exposure to levels of precarious employment (PE) (2003) and risk of chronic obstructive pulmonary disease (COPD) 
(2004–2017) among individuals with complete data on smoking a, separated by sex. 

Men  Women
 Total 

(N) 
Cases  
N (%)

Crude  
(N=33 277)

Model 3 b  
(N=33 247) 

Total 
(N) 

Cases  
N (%) 

Crude  
(N= 391 744) 

Model 3 b  
(N= 391 490) 

SER c 21 907 114 (0.52) Ref Ref    166 497 498 (0.30) Ref Ref
SubSER d 9972 85 (0.85) 1.64 (1.24–2.17) 1.21 (0.91–1.61)  202 532 1075 (0.53) 1.77 (1.59–1.97) 1.34 (1.20–1.49)
PE e 1284  18 (1.40) 2.70 (1.65–4.43) 1.63 (0.97–2.71)  10 715 182 (0.80) 2.68 (2.26–3.17) 1.71 (1.43–2.04) 
a Complete smoking data is available for men from the Swedish Conscription register for the year of (1969), and the smoking data for women is available from the 

Swedish Medical Birt register (SMBR) and for the years 1983–2003.  
b Adjusted by age, sex, level of education, days in unemployment during the last year, family income as percentage of the median income and exposure to chemicals 

and fumes (JEMS) and smoking habits. 
c Standard employment relationship score: 0 or <0. 
d Substandard employment relationship score: -1– -3. 
d Precarious employment score: < -3. 
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(95% CI 1.54–2.09) in the youngest group, 1.58 (95% 
CI 1.42–1.75) among those aged 49–56 years, and 1.31 
(95% CI 1.24–1.42) among those aged 57–65 years. A 
similar pattern was observed for subSER.

Results were similar after restricting the analysis to 
individuals without occupational exposure to particles 
and chemicals (supplementary table S6). For PE the 
RRadj (model 1) was 1.50 (95% CI 1.37–1.64) for men 
and 1.26 (95% CI 1.17–1.36) for woman. For subSER, 
the RR (model 1) was 1.34 (95% CI 1.26–1.41) for men 
and 1.08 (95% CI 1.03–1.13) for women.

Discussion

Main findings

PE was associated with a higher risk of COPD com-
pared with standard employment relationships. The 
risk increased across levels of precariousness (from 
SER, to subSER, to PE) for both men and women, with 
consistently higher estimates among men across models. 
Adjustment for sociodemographic factors reduced the 
magnitude of the associations, while additional adjust-
ment for occupational exposure to particles and chemi-
cals resulted in minimal further attenuation.

In analyses restricted to individuals with available 
smoking data, further attenuation was observed after 
adjustment for smoking, although elevated risk per-
sisted, particularly among women. When stratified by 
age, associations were present across all age groups, 
with higher estimates among younger individuals and 
progressively lower estimates with increasing age. When 
restricted to individuals without occupational exposure 
to chemicals and fumes, the pattern remained with a 
stronger association for men. Analyses of the individual 
dimensions of PE indicated that lower income and unsta-
ble employment were the dimensions most consistently 
associated with higher risk.

Interpretation of the results

Our findings are consistent with previous research. 
Earlier studies examining the relationship between 
work arrangements and COPD mainly focused on occu-
pational exposures, but with one review linking PE to 
respiratory disease and other adverse health outcomes 
(28–30). Existing research suggests that the association 
between PE and COPD may operate through both shared 
social determinants and more specific causal pathways. 
One study reported a higher prevalence of PE among 
individuals with more severe COPD, defining PE as tem-
porary or daily employment and non-precarious work 
as standard employment, self-employment, or unpaid 

family work proposing that PE and COPD may partly 
reflect common socioeconomic determinants, including 
smoking, and indoor and outdoor air pollution (31). 
Another study conceptualized the relationship within 
a life-course framework, whereby low socioeconomic 
position is associated with established COPD risk fac-
tors, such as adverse early-life conditions, smoking, 
and environmental exposures, while simultaneously 
increasing the likelihood of entering PE (32). PE may in 
turn further contribute to COPD risk through cumulative 
disadvantage across the life course.

In this study, PE was measured at a single time 
point in 2003 among individuals aged 40–65 years, 
and incidence of COPD was assessed during follow-up 
from 2004 to 2017. As such, the exposure measurement 
reflects baseline employment conditions rather than 
cumulative or time-varying exposure to PE. Given the 
long latency period of COPD, the observed associa-
tions are therefore more likely to capture longer-term 
socioeconomic and employment trajectories, for which 
baseline PE may serve as a proxy, rather than the effects 
of short-term exposure alone.

Building on our findings and previous research, 
several pathways may theoretically explain the associa-
tion between PE and COPD. First, precarious workers 
may experience higher exposure to occupational dusts, 
fumes, and chemicals, potentially combined with more 
limited access to protective equipment, safety training, 
and workplace prevention measures. However, the atten-
uation observed after adjustment for sociodemographic 
factors (model 1), together with the minimal additional 
attenuation after accounting for occupational exposures 
(model 2), suggests that the total association between PE 
and COPD remains robust and is largely independent of 
the occupational exposures to dusts and fumes captured 
via JEM in this study.

Due to limitations in the available data, formal medi-
ation analyses could not be performed with smoking and 
exposure to fumes and chemicals. Smoking information 
was collected prior to baseline and is only available for a 
subsample, while occupational exposures were assessed 
at the occupational rather than individual level before 
baseline. Instead, sequential adjustment models were 
used to explore the sensitivity of our baseline estimates 
under different causal assumptions regarding whether 
these factors acted as mediators or confounders. The 
small attenuation after adjustment for occupational 
exposures, together with similar estimates in analyses 
restricted to individuals without such exposures, sug-
gests that the observed PE–COPD association persists 
outside of accounted occupational particles and fumes.

Similarly, PE is knowingly associated with higher 
smoking prevalence as lower socioeconomic position, 
financial strain, and chronic stress may increase the 
likelihood of smoking as a coping strategy (18, 19). This 
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notion is supported by the further attenuation seen after 
smoking adjustment in model 3. Although the RR were 
slightly attenuated compared with the main results, the 
dose–response pattern remained evident. These findings 
suggest that while we cannot empirically disentangle 
the precise mediating role of smoking, the persistence 
of an elevated risk supports the framework that PE is 
an independent risk factor for increased risk of COPD.

This suggest that PE captures a constellation of 
social and material conditions that may influence COPD 
risk over time, including differences in health behaviors 
and healthcare access, rather than acting solely through 
direct occupational exposures. Additionally, to smok-
ing and occupational exposures, precarious workers 
may face barriers to healthcare access, including fewer 
opportunities to attend medical appointments, lower 
continuity of care, and delayed use of specialist services. 
COPD cases were identified from secondary and special-
ist care diagnoses. Early-stage COPD may be managed 
in primary care or remain undiagnosed, so milder cases 
may be missed, and the timing of clinical diagnosis can 
vary based on occupational demands (33).

This could contribute both to delayed diagnosis 
and more advanced disease at the time COPD enters 
specialist registers. Among the individual dimensions 
of PE, low income showed the strongest association 
with COPD risk, consistent with evidence linking eco-
nomic hardship to poor health, and supports material 
deprivation as a central component of PE (34, 35). No 
statistically significant associations between COPD 
risk and low collective bargaining agreement coverage, 
or temporary or agency employment were observed. 
This finding suggests that these dimensions may be less 
relevant for COPD risk than economic deprivation. The 
absence of a protective effect of collective bargaining 
coverage contrasts with previous findings for other 
health outcomes, such as sickness absence (36) and 
occupational injuries (37). One possible explanation is 
that safety measures related to collective coverage may 
be insufficient to prevent COPD, or that non-covered 
workplaces implement comparable protective practices.

Finally, having multiple jobs was associated with a 
lower risk of COPD. This may reflect reduced cumu-
lative exposure when work is distributed across sec-
tors rather than concentrated in a single high-exposure 
occupation. Occupational exposures are estimated to 
account for approximately 19% of COPD cases overall 
and up to 30% among never smokers, with elevated risks 
observed in occupations such as construction, transpor-
tation, machine operation, and material handling (1, 3, 
8). However, other explanations could be plausible and 
the risk of bias (multiple jobholders across sectors may 
be a positively selected group (younger and/or healthier) 
as well as those with early symptoms may be unable to 
hold multiple jobs.

The sex-stratified findings warrant cautious inter-
pretation. Women showed higher cumulative COPD 
incidence than men within each PE category, yet the 
adjusted RR were consistently lower. Several factors 
may explain this. First, the female reference group 
(females in SER) had a higher baseline incidence than 
the male reference group, which automatically reduces 
RR contrasts even when absolute differences are similar. 
This is supported by the adjusted analyses (model 3) 
restricted to individuals with information of smoking 
data, where male estimates were more decreased after 
full adjustment, whereas female RR remained higher. 
Taken together, these considerations suggest that the 
apparently stronger associations among men should 
be interpreted cautiously, as sex differences in relative 
risks may partly reflect residual confounding, exposure 
misclassification, and differential ascertainment rather 
than true differences in risk. The same caution should be 
used when interpreting the results from the age stratified 
analyses. The lower RR observed in older age groups 
may reflect either a lower incidence due to baseline 
selection or differences in care pathways, whereby 
COPD diagnoses are more likely to be captured in spe-
cialized care at younger ages, while older individuals 
are more often managed in primary care.

Strengths and limitations of the study

Key strengths of this retrospective longitudinal register-
based study include the large nationwide cohort, exten-
sive register coverage, long follow-up, and adjustment 
for multiple confounders: age, sex, education, family 
income, country of birth, occupational chemical expo-
sure, and smoking. Occupational exposure was assessed 
using a JEM based on measured workplace exposures, 
providing substance-specific occupational probabilities, 
though some individual misclassification is possible. A 
further strength is the multidimensional operationaliza-
tion of PE using five indicators across three dimensions, 
reducing misclassification versus single-item measures. 
The long follow-up was appropriate given COPD’s long 
latency (1).

The main limitation consisted in the quality of the 
smoking data: only available for a subsample, mea-
sured differently among women and men, and collected 
at time points that may not reflect baseline smoking. 
This is particularly important due to smoking being the 
strongest established COPD risk factor. For women, 
smoking data came from birth registers and reflected 
self-reported smoking in early pregnancy, excluding 
never-pregnant women, potentially not representing later 
adult habits, and likely underreported due to stigma. For 
men, smoking data came from military conscription 
records in 1969, around three decades before baseline, 
with one measurement in late adolescence/early adult-
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hood, unlikely to capture cessation, relapse, or intensity 
changes. Given declining smoking prevalence in Swe-
den since the 1970s, male smoking data likely overesti-
mated baseline smoking. Differences in source, timing, 
and context between sexes may have caused residual 
confounding and reduced comparability.

COPD cases were identified from secondary and 
specialist care diagnoses. Early-stage COPD may be 
managed in primary care or remain undiagnosed, so 
milder cases may be missed. Diagnostic accuracy also 
depends on spirometry access and clinical assessment, 
which may vary, though validation studies show accept-
able accuracy in the Swedish Patient Register, with 
<10% misclassification (38).

Finally, population-based registers minimized recall 
and selection bias and enabled linkage of occupational, 
socioeconomic, and health data. However, smoking data 
in the subpopulation were self-reported and may be 
affected by recall and social desirability bias, causing 
underreporting or misclassification. Ethical risks were 
minimal because data were anonymized and securely 
stored, and the potential public health benefits out-
weighed harms.

Concluding remarks

PE is associated with an increased risk of COPD. These 
associations persist after accounting for smoking, occu-
pational exposures, and sociodemographic factors. 
Lower income also independently increases COPD risk. 
While our study design evaluated the total effect rather 
than specific causal pathways, the observed associations 
are likely supported by theoretical mechanisms includ-
ing greater exposure to harmful substances in precarious 
jobs, limited access to protective equipment and safety 
training, and adverse lifestyle factors such as higher 
smoking prevalence. These findings underscore the 
substantial health risks of PE and highlight the need for 
further research employing formal mediation designs to 
explicitly clarify these underlying mechanisms and form 
policies to protect vulnerable workers.

Funding 

The Swedish Research Council for Health, Working 
Life and Welfare provided funding for this study (no. 
2019-01226).

References

1.	 Yang IA, Jenkins CR, Salvi SS. Chronic obstructive 
pulmonary disease in never-smokers: risk factors, pathogenesis, 
and implications for prevention and treatment. Lancet Respir 
Med. 2022;10(5):497–511. https://doi.org/10.1016/S2213-

2600(21)00506-3. 

2.	 Berg K, Wright JL. The Pathology of Chronic Obstructive 
Pulmonary Disease: progress in the 20th and 21st Centuries. 
Arch Pathol Lab Med 2016 Dec;140(12):1423–8. https://
doi.org/10.5858/arpa.2015-0455-RS.

3.	 Backman H, Vanfleteren L, Lindberg A, Ekerljung 
L, Stridsman C, Axelsson M et al. Decreased COPD 
prevalence in Sweden after decades of decrease in smoking. 
Respir Res 2020 Oct;21(1):283. https://doi.org/10.1186/
s12931-020-01536-4.

4.	 Viegi G, Maio S, Pistelli F, Baldacci S, Carrozzi 
L. Epidemiology of chronic obstructive pulmonary 
disease: health effects of air pollution. Respirology 
2006 Sep;11(5):523–32. https://doi.org/10.1111/j.1440-
1843.2006.00886.x.

5.	 Adeloye D, Song P, Zhu Y, Campbell H, Sheikh A, Rudan 
I. Global, regional, and national prevalence of, and risk factors 
for, chronic obstructive pulmonary disease (COPD) in 2019: 
a systematic review and modelling analysis. Lancet Respir 
Med. 2022;10(5):447–58. https://doi.org/10.1016/S2213-
2600(21)00511-7. 

6.	 Grahn K, Gustavsson P, Andersson T, Lindén A, 
Hemmingsson T, Selander J et al. Occupational exposure 
to particles and increased risk of developing chronic 
obstructive pulmonary disease (COPD): A population-
based cohort study in Stockholm, Sweden. Environ 
Res 2021 Sep;200:111739. https://doi.org/10.1016/j.
envres.2021.111739.

7.	 Soriano JB, Abajobir AA, Abate KH, Abera SF, Agrawal 
A, Ahmed MB; GBD 2015 Chronic Respiratory Disease 
Collaborators. Global, regional, and national deaths, 
prevalence, disability-adjusted life years, and years lived 
with disability for chronic obstructive pulmonary disease 
and asthma, 1990-2015: a systematic analysis for the 
Global Burden of Disease Study 2015. Lancet Respir Med 
2017 Sep;5(9):691–706. https://doi.org/10.1016/S2213-
2600(17)30293-X.

8.	 Skaaby S, Flachs EM, Lange P, Schlünssen V, Marott JL, 
Brauer C. et al. Occupational exposures and exacerbations 
of asthma and COPD—A general population study. Plavec 
D, redaktör. PLoS One 2020;15(12):e0243826. https://doi.
org/10.1371/journal.pone.0243826.

9.	 Kreshpaj B, Orellana C, Burström B, Davis L, Hemmingsson 
T, Johansson G, et al. What is precarious employment? 
A systematic review of definitions and operationalizations 
from quantitative and qualitative studies. Scand J Work 
Environ Health. 2020;46(3):235–47. https://doi.org/10.5271/
sjweh.3875.  

10.	 Jonsson J, Matilla-Santander N, Kreshpaj B, Orellana C, 
Johansson G, Burström B et al. Exploring multidimensional 
operationalizations of precarious employment in Swedish 
register data - a typological approach and a summative 
score approach. Scand J Work Environ Health 2021 
Mar;47(2):117–26. https://doi.org/10.5271/sjweh.3928.

11.	 Van Jaarsveld DD. Gender and the Contours of Precarious 
Employment - Edited by Leah F. Vosko, Martha MacDonald 

https://doi.org/10.1016/S2213-2600(21)00506-3
https://doi.org/10.1016/S2213-2600(21)00506-3
https://doi.org/10.5858/arpa.2015-0455-RS
https://doi.org/10.5858/arpa.2015-0455-RS
https://doi.org/10.1186/s12931-020-01536-4
https://doi.org/10.1186/s12931-020-01536-4
https://doi.org/10.1111/j.1440-1843.2006.00886.x
https://doi.org/10.1111/j.1440-1843.2006.00886.x
https://doi.org/10.1016/S2213-2600(21)00511-7
https://doi.org/10.1016/S2213-2600(21)00511-7
https://doi.org/10.1016/j.envres.2021.111739
https://doi.org/10.1016/j.envres.2021.111739
https://doi.org/10.1016/S2213-2600(17)30293-X
https://doi.org/10.1016/S2213-2600(17)30293-X
https://doi.org/10.1371/journal.pone.0243826
https://doi.org/10.1371/journal.pone.0243826
https://doi.org/10.5271/sjweh.3875
https://doi.org/10.5271/sjweh.3875
https://doi.org/10.5271/sjweh.3928


10	 Scand J Work Environ Health – online first

Precarious employment and its impact on COPD

and Iain Campbell: Book Reviews. Br J Ind Relat. 
2011;49(2):400–1. 

12.	 Carlén S, De Los Reyes P. Precarious employment in Swedish 
retail 1990–2019: an intersectional analysis of patterns and 
consequences. Econ Ind Democracy 2025 Nov;46(4):1188–
213. https://doi.org/10.1177/0143831X241288104. 

13.	 Matilla-Santander N, Matthews AA, Gunn V, Muntaner C, 
Kreshpaj B, Wegman DH et al. Causal effect of shifting from 
precarious to standard employment on all-cause mortality 
in Sweden: an emulation of a target trial. J Epidemiol 
Community Health 2023 Nov;77(11):736–43. https://doi.
org/10.1136/jech-2023-220734.

14.	 Badarin K, Mangot-Sala L, Matilla Santander N, Kreshpaj 
B, Hernando Rodríguez JC, Aronsson AE et al. Precarious 
employment, strenuous working conditions and the long-
term risk of diagnosed chronic musculoskeletal disorders. 
Occup Environ Med 2025 Feb;81(12):595–602. https://doi.
org/10.1136/oemed-2024-109867.

15.	 Kreshpaj B, Wegman DH, Burstrom B, Davis L, 
Hemmingsson T, Håkansta C et al. Precarious employment 
and occupational injuries in Sweden between 2006 
and 2014: a register-based study. Occup Environ 
Med 2023 Apr;80(4):179–85. https://doi.org/10.1136/
oemed-2022-108604.

16.	 Dement JM, Cloeren M, Ringen K, Quinn P, Chen A, 
Cranford K et al. COPD risk among older construction 
workers-Updated analyses 2020. Am J Ind Med 2021 
Jun;64(6):462–75. https://doi.org/10.1002/ajim.23244.

17.	 Rodríguez E, Ferrer J, Martí S, Zock JP, Plana E, Morell 
F. Impact of occupational exposure on severity of COPD. 
Chest 2008 Dec;134(6):1237–43. https://doi.org/10.1378/
chest.08-0622.

18.	 Delaney H, MacGregor A, Amos A. “Tell them you 
smoke, you’ll get more breaks”: a qualitative study of 
occupational and social contexts of young adult smoking in 
Scotland. BMJ Open 2018 Dec;8(12):e023951. https://doi.
org/10.1136/bmjopen-2018-023951.

19.	 Jung Y, Oh J, Huh S, Kawachi I. The Effects of Employment 
Conditions on Smoking Status and Smoking Intensity: The 
Analysis of Korean Labor & Income Panel 8th–10th Wave. 
PLoS ONE. 2013;8(2):e57109. https://doi.org/10.1371/
journal.pone.0057109. 

20.	 Östergren O, Martikainen P. The contribution of smoking-
related deaths to the gender gap in life expectancy in Sweden 
between 1997 and 2016. Scand J Public Health. 2020;48(3):346–
9. https://doi.org/10.1177/1403494819848278. 

21.	 Murgia N, Gambelunghe A. Occupational COPD-The most 
under-recognized occupational lung disease? Respirology 
2022 Jun;27(6):399–410. https://doi.org/10.1111/
resp.14272.

22.	 Ludvigsson JF, Berglind D, Sundquist K, Sundström J, 
Tynelius P, Neovius M. The Swedish military conscription 
register: opportunities for its use in medical research. Eur J 
Epidemiol 2022 Jul;37(7):767–77. https://doi.org/10.1007/
s10654-022-00887-0.

23.	 Cnattingius S, Källén K, Sandström A, Rydberg H, Månsson 
H, Stephansson O, et al. The Swedish medical birth register 
during five decades: documentation of the content and quality 
of the register. Eur J Epidemiol. 2023;38(1):109–20. https://
doi.org/10.1007/s10654-022-00947-5. 

24.	 Ludvigsson JF, Svedberg P, Olén O, Bruze G, Neovius M. 
The longitudinal integrated database for health insurance 
and labour market studies (LISA) and its use in medical 
research. Eur J Epidemiol 2019 Apr;34(4):423–37. https://
doi.org/10.1007/s10654-019-00511-8.

25.	 Tennant PWG, Murray EJ, Arnold KF, Berrie L, Fox MP, 
Gadd SC, et al. Use of directed acyclic graphs (DAGs) to 
identify confounders in applied health research: review and 
recommendations. Int J Epidemiol. 17 2021;50(2):620–32. 
https://doi.org/10.1093/ije/dyaa213. 

26.	 Matilla-Santander N, Muntaner C, Kreshpaj B, Gunn V, 
Jonsson J, Kokkinen L et al. Trajectories of precarious 
employment and the risk of myocardial infarction and stroke 
among middle-aged workers in Sweden: A register-based 
cohort study. Lancet Reg Health Eur 2022 Feb;15:100314. 
https://doi.org/10.1016/j.lanepe.2022.100314.

27.	 Wiebert P, Lönn M, Fremling K, Feychting M, Sjögren 
B, Nise G et al. Occupational exposure to particles and 
incidence of acute myocardial infarction and other ischaemic 
heart disease. Occup Environ Med 2012 Sep;69(9):651–7. 
https://doi.org/10.1136/oemed-2011-100285.

28.	 van der Molen HF, de Groene GJ, Hulshof CT, Frings-
Dresen MH. Association between Work and Chronic 
Obstructive Pulmonary Disease (COPD). J Clin Med 2018 
Oct;7(10):335. https://doi.org/10.3390/jcm7100335.

29.	 Cioboata R, Balteanu MA, Mitroi DM, Vrabie SC, 
Vlasceanu SG, Andrei GM et al. Beyond Smoking: 
Emerging Drivers of COPD and Their Clinical Implications 
in Low- and Middle-Income Countries: A Narrative Review. 
J Clin Med 2025 Jun;14(13):4633. https://doi.org/10.3390/
jcm14134633.

30.	 Saldaña-Villanueva K, Méndez-Rodríguez KB, Zamora-
Mendoza BN, Gómez-Gómez A, Díaz-Barriga F, Pérez-
Vázquez FJ. Health effects of informal precarious workers in 
occupational environments with high exposure to pollutants. 
Environ Sci Pollut Res. 2023;30(31):76818–28. https://doi.
org/10.1007/s11356-023-27769-6. 

31.	 Khan M, Amir-Ud-Din R, Atif RM. Precarious work and its 
impact on health: a study of female textile workers in Lahore 
and Faisalabad. Front Public Health 2025 Apr;13:1529594. 
https://doi.org/10.3389/fpubh.2025.1529594.

32.	 Shin SH, Park J, Cho J, Sin DD, Lee H, Park HY. Severity 
of Airflow Obstruction and Work Loss in a Nationwide 
Population of Working Age. Sci Rep 2018 Jun;8(1):9674. 
https://doi.org/10.1038/s41598-018-27999-6.

33.	 Strain T, Wijndaele K, Sharp SJ, Dempsey PC, Wareham N, 
Brage S. Impact of follow-up time and analytical approaches 
to account for reverse causality on the association between 
physical activity and health outcomes in UK Biobank. Int J 
Epidemiol. 2020;49(1):162–72. https://doi.org/10.1093/ije/
dyz212. 

https://doi.org/10.1177/0143831X241288104
https://doi.org/10.1136/jech-2023-220734
https://doi.org/10.1136/jech-2023-220734
https://doi.org/10.1136/oemed-2024-109867
https://doi.org/10.1136/oemed-2024-109867
https://doi.org/10.1136/oemed-2022-108604
https://doi.org/10.1136/oemed-2022-108604
https://doi.org/10.1002/ajim.23244
https://doi.org/10.1378/chest.08-0622
https://doi.org/10.1378/chest.08-0622
https://doi.org/10.1136/bmjopen-2018-023951
https://doi.org/10.1136/bmjopen-2018-023951
https://doi.org/10.1371/journal.pone.0057109
https://doi.org/10.1371/journal.pone.0057109
https://doi.org/10.1177/1403494819848278
https://doi.org/10.1111/resp.14272
https://doi.org/10.1111/resp.14272
https://doi.org/10.1007/s10654-022-00887-0
https://doi.org/10.1007/s10654-022-00887-0
https://doi.org/10.1007/s10654-022-00947-5
https://doi.org/10.1007/s10654-022-00947-5
https://doi.org/10.1007/s10654-019-00511-8
https://doi.org/10.1007/s10654-019-00511-8
https://doi.org/10.1093/ije/dyaa213
https://doi.org/10.1016/j.lanepe.2022.100314
https://doi.org/10.1136/oemed-2011-100285
https://doi.org/10.3390/jcm7100335
https://doi.org/10.3390/jcm14134633
https://doi.org/10.3390/jcm14134633
https://doi.org/10.1007/s11356-023-27769-6
https://doi.org/10.1007/s11356-023-27769-6
https://doi.org/10.3389/fpubh.2025.1529594
https://doi.org/10.1038/s41598-018-27999-6
https://doi.org/10.1093/ije/dyz212
https://doi.org/10.1093/ije/dyz212


	 Scand J Work Environ Health – online first	 11

Lundh et al

34.	 Braveman P, Heck K, Egerter S, Rinki C, Marchi K, Curtis 
M. Economic Hardship in Childhood: A Neglected Issue in 
ACE Studies? Matern Child Health J 2018 Mar;22(3):308–
17. https://doi.org/10.1007/s10995-017-2368-y.

35.	 Subramanian SV, Kawachi I. Income inequality and 
health: what have we learned so far? Epidemiol Rev 
2004;26(1):78–91. https://doi.org/10.1093/epirev/mxh003.

36.	 Oke A, Braithwaite P, Antai D. Sickness Absence and 
Precarious Employment: A Comparative Cross-National 
Study of Denmark, Finland, Sweden, and Norway. Int J 
Occup Environ Med 2016 Jul;7(3):125–47. https://doi.
org/10.15171/ijoem.2016.713.

37.	 Malinowski B, Minkler M, Stock L. Labor Unions: A Public 
Health Institution. Am J Public Health. 2015;105(2):261–71. 
https://doi.org/10.2105/AJPH.2014.302309. 

38.	 Inghammar M, Engström G, Löfdahl CG, Egesten A. 
Validation of a COPD diagnosis from the Swedish Inpatient 
Registry. Scand J Public Health 2012 Dec;40(8):773–6. 
https://doi.org/10.1177/1403494812463172.

Received for publication: 6 May 2026

https://doi.org/10.1007/s10995-017-2368-y
https://doi.org/10.1093/epirev/mxh003
https://doi.org/10.15171/ijoem.2016.713
https://doi.org/10.15171/ijoem.2016.713
https://doi.org/10.2105/AJPH.2014.302309
https://doi.org/10.1177/1403494812463172

