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ABSTRACT
Precarious employment (PE), representing a multidimensional construct of (poor)
employment conditions, has been found associated with several health outcomes. However,
there is a lack of a recognized definition of PE and studies have varied greatly in their
assessment of PE. In addition, previous studies have been limited in their design, the impact
of labor market mobility among PEs has seldomly been explored, and a range of health
outcomes are yet understudied. Further, in Sweden, response rates to national surveys have
continuously decreased, calling for alternative sampling strategies. The aim of this thesis
was hence two-fold: 1) to explore, develop and apply novel sampling- and exposureassessment methods to study precarious employment in the Swedish labor market, and by
its application, 2) study associations between precarious employment and health.
In Study I, the aim was to assess the performance of web-based respondent driven
sampling among non-standard, precarious, employees in Stockholm County. The method
was implemented between November 2016 and May 2017, and the resulting sample size
(n=415), response rate (62%) and wave depth (1-15 waves) were considered acceptable.
Equilibrium was reached for the variables assessed and estimations could be performed. In
Study III, the aim was to operationalize PE with a typological and summative scale
approach in register-data. PE was operationalized through five items and three dimensions
in the Swedish working population of 2014, by the means of labor market data (LISA)
(n=4,349,322). Through the typological approach, assessed by means of latent class
analysis, one PE-type (“PER”) as well as five other employment types emerged. In the
summative scale approach, scores ranged between -10 and +2 and >80% of individuals in
the PER-type fell beneath the 25th percentile. The PER-type was generally associated with
sociodemographic and occupational characteristics previously recognized as
overrepresented in PE. In Study II, the aim was to study the associations between PE and
self-reported health. Generalized linear models with Poisson distribution were applied for
degree of PE, as assessed with the Swedish version of the Employment Precariousness
Scale, and self-reported general health, mental health, and musculoskeletal pain. High PE
was associated with poor general (a2PR 1.8, 95%CI: 1.2-2.6) and mental health (a2PR 1.7,
95%CI: 1.3-2.2). In Study IV, the aim was to estimate the risk of diagnosed common
mental disorders, substance use disorders, and suicide attempt, as dependent on low-quality
employment trajectories. Repeated measures latent class analysis was applied on LISA-data
of the Swedish working population across 2005-2009 (n=2,743,764). The resulting six
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employment types, together with unemployment, were grouped in employment trajectories
according to constant, fluctuating, and directional mobility patterns. Ten of the resulting 21
trajectories were considered as low quality. Diagnoses were retrieved from the national
patient register between 2010-2017. Relative risk was estimated by cox proportional
hazards regression models. Low-quality employment trajectories increased the risk of
common mental disorders (a2HR range: 1.1-1.6), substance use disorders (a2HR range: 1.12.2) and suicide attempt (a2HR range: 1.1-1.8). Gender differences emerged in the
distribution of trajectories as well as in mental health risk.
In conclusion, this thesis provided alternative methods in recruiting, sampling and studying
precarious employees in the Swedish labor market. Associations between PE, low-quality
employment trajectories and poor health were found, particularly so in terms of mental
health - results which emphasize the need to combat PE. Improving employment conditions
is central, including stability of employment and protection from unemployment, decent
wages, and union representation, i.e., decent employment conditions across a life-course
perspective. The dynamic nature of the labor market constitutes a need for surveillance of
the development of precarious conditions. Further knowledge gaps remain to be filled,
including studies of physical health outcomes, as well as mental health outcomes currently
understudied, such as substance use disorders and suicide. Moving forward, alignment of
definition and assessment of PE is crucial to enhance cross-comparisons across studies and
contexts. Longitudinal studies with life-course approaches, in which mechanisms and
differentially affected sociodemographic groups are studied, would further serve to
establish evidence on the negative health effects of PE, but also shed light on how
employment precariousness and poor health could be alleviated through policy and labor
market legislations.

POPULAR SCIENCE SUMMARY
For some, juggling multiple jobs, temporary employment, poor pay and absence of rights
within employment, are only parts of their first trembling steps on the labor market.
However, these employment conditions - jointly referred to as “precarious employment” –
affect many workers in Sweden today, not only the young. Why is it important to study this
group? Well, precarious employees tend to have poorer health, as compared with workers
in better employment conditions, which could mean that the employment conditions
experienced in this group are hazardous for health. Studying this population is still difficult,
however, because it is not straight forward to identify precarious employees and hence to
collect data from them. Previous studies have also looked at different employment
conditions, or only at one employment condition such as temporary employment, in studies
of precarious employment. These aspects make it difficult to compare studies across
researchers and hence to say with certainty what effect precarious employment has on
health. This thesis includes four studies aiming at exploring, developing and applying
alternative methods to recruiting and identifying precarious employment in the Swedish
labor market, and at studying associations between precarious employment and health.
In Study I, we applied a method called web-based respondent driven sampling in
Stockholm during 2016-2017, in order to see if recruitment and data collection on
precarious employees was possible through surveys. In this method, participants with
precarious employment complete a survey online and thereafter invite friends in similar
employment situations to participate. In this way a, hopefully large, sample can be collected
and studied. The results showed that it was possible to recruit and collect information from
this group by this method. In Study II, we looked at the current health of the recruited
sample by means of questionnaire data. The results showed that individuals with a high
degree of precarious employment also tended to have poorer general and mental health, but
not increased musculoskeletal pain, as compared with individuals with a low degree of
precarious employment. In Study III, we collected information on several employment
conditions from register-data of the Swedish working population (year 2014; study
population size: 4,349,322), in order to see if precarious employees could be identified this
way. This was done by two approaches: individuals with similar employment conditions
were grouped by a data-based approach, hoping to identify a precarious group; employment
conditions were scored, hoping to identify precarious workers by poor scores. The results
showed that it was possible to distinguish precarious employees by these methods. A fifth
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of the working population had unstable employment, poor income and poor rights and
protection, making them precarious. Women, young, foreign-born and individuals with low
education were more often in precarious employment. Also other groupings of employment
conditions (what we call employment types) were found – for instance workers in selfemployment or standard employment (overall good employment conditions). Finally, in
Study IV, we wanted to study how (poor) employment affects health over time. Therefore,
register-based data on employment was again grouped, but this time across five years (year
2005-2009; study population size: 2,743,764). The resulting employment types were
combined into trajectories, and ten trajectories of poor employment quality were identified.
When looking at diagnosis of common mental disorders, substance use disorders and
suicide attempt in register data (during 2010-2017), we found that low-quality employment
trajectories increased the risk of all of these outcomes to varying extent, and that there were
some gender differences present as well.
In conclusion, the results from this thesis show that new methods in recruiting, sampling
and studying precarious employees in the Swedish labor market can be used. The results
also show that precarious employment can make individuals feel bad, be depressed, use
harmful substances, or even try to commit suicide, to a larger extent than employees with
better employment conditions. Therefore, it is important for well-being to be in good
employment conditions with stable employment, decent salary, and protection against
unfair treatment, and also that these decent employment conditions are maintained over
time. It is essential to keep studying precarious employees and their health since
employment conditions can change over time and there are still health outcomes that have
not been studied enough, including physical health outcomes such as musculoskeletal
disorders, and mental health outcomes such as substance use disorders and suicide. Moving
forward, studies should try to include similar employment conditions when studying
precarious employment, and also look at poor employment conditions over time, so that we
can learn more on why and how precarious employment is hazardous for health.
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1 INTRODUCTION
Precarious employment (PE) is considered as a social determinant of health, constituted by
an accumulation of unfavorable employment conditions experienced by the employee,
affecting workers, families and communities across the world (1). Yet, many health
outcomes are still understudied and researchers struggle with numerous issues surrounding
the study of precarious employees: how to unite in a definition of PE, how to operationalize
this definition with available data, and how to sample this group despite the lack of
sampling frame and challenges with falling response rates to surveys (2). Further, there is a
scarcity of longitudinal studies, particularly so trajectory-based studies assessing exposure
over time, as well as studies that are comparative across nations. With my thesis I hope to
contribute to the progress of research on some of these issues, including methodological
development in terms of sampling and exposure assessment, as well as furthering of the
knowledge on PEs associations with health. Mental health will receive particular attention,
considering its large disease burden in Sweden (3, 4). This thesis is composed of four peerreviewed scientific articles, all of which can be found at the end of this book, as well as a
summary of these. The summary starts off with a background covering the concept of PE
and its place in a labor market context, its assessment in research, and associations with
health. Thereafter, methodological challenges are outlined, followed by aims, methods,
results, discussion, and conclusions.
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2 BACKGROUND
2.1

PRECARIOUS EMPLOYMENT

Precarious employment is constituted by employment conditions falling beneath the regular
standard norm of an employment relationship (5). Employment conditions are stipulated
within employment relations (formal or informal) and agreements between employers and
employees on the terms of the employment, including contract, rewards etc. (6). The
standard norm usually refers to the so-called “Standard Employment Relationship” (SER)
which emerged during the post-World War II-era. The SER became the “gold standard” of
employment, constituted by an employment relationship in which the employee had one
employer, worked full-time on an indefinite contract with associated benefits and
entitlements (5-7). The employment provided workers with certain rights, benefits and
income, as well as obliged the employer to provide a degree of safe employment conditions
(7). In that sense, employment conditions can be seen as a continuum in which the SER is
at the one end and PE at the other (1).
PE is not new phenomenon but has during recent years received increased attention in
published research. A quick search on Web of Science resulted in 6,169 articles, out of
which 94% were published after year 2000 and 79% after year 2010 (search string for Web
of Science 29-09-2021: TOPIC (Preca* Empl*)). Despite the vast number of publications
there is of yet no consensus on the definition of PE, nor of its operationalization in research.
There is however a wide recognition of PE as a multidimensional construct, including
multiple features the employee-employer relationship. Commonly, definitions include a
duration of employment, poor wages, and lack of employment benefits, rights and
protection (6, 8-11); but also exposure to physical hazards, training and career advancement
opportunities, working time insecurity, and other features have been included in its
conceptualization (e.g., (7, 8)). Several of the current definitions were developed with
influence from the pioneering work of Rodgers and Rodgers in the late 1980s (9). More
recently, also the work by Standing (12) and Ameable, Benach and Vives (1, 2, 13), has
had large influence on the advancement and recognition of PE that we see today. In an
effort to identify the core dimensions of PE in previous literature, and hence to facilitate
guidance on its operationalization, we conducted a systematic review on this topic. From
the 63 qualitative and quantitative studies included, three dimensions and nine themes of
PE emerged. These are displayed in Figure 1 (14). As can be seen, the core dimensions of
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PE were employment insecurity, income inadequacy and lack of rights and protection, all
constituted by one or several items.
Figure 1. Identified dimensions and themes of precarious employment

Figure originally published in Kreshpaj et al. 2020, doi: 10.5271/sjweh.3875, and is
licensed under a Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/.

A construct closely related with PE is employment quality (EQ). EQ, similarly as PE, is a
multidimensional conceptualization of employment conditions and aspects of the
employment relationship. EQ, however, extends PE as it typically covers the entire spectra
of employment conditions, ranging from good to poor. EQ and PE are in that sense
inherently linked as PE represents poor EQ through an accumulation of poor employment
conditions (6, 15). In this thesis, PE is used in synonym with employment precariousness
and precarious employment relationship. These are considered multidimensional in nature
and thereby to transcend the categorical division of “permanent” vs. “temporary”
employment. Further, PE, in terms of EQ, is considered an accumulation of unfavorable
facets of EQ, as previously suggested.
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2.1.1 Precarious employment in context
The SER provided the core of the work force in high income countries with permanent
employment and certain rights and protection (1, 5-7). The majority of employees in the
Western world still work under SER-like conditions, but the labor market has by many
means been reshaped, as influenced by global and national-level factors, making
employment on today’s labor market precarious for many workers. In the below sections,
this development will be briefly outlined.

2.1.1.1 The global context
By means of processes that have taken place in the past decades, known as globalization,
labor markets and national economies of the world have become increasingly
interconnected. Enhanced information technology, liberalization and deregulation has
increased the ease by which goods, capital and people can be moved across and within
borders (1, 5, 16). International trade, trade competition, relocation of companies to lowerincome countries, work migration and financial transactions across borders, has increased
(17). At the same time, financial crises and economic recessions of the past decades have
had large impact on both companies and the lives of individuals. By and through the
interplay of these factors, companies and employers have restructured their organizations to
become more flexible and profitable, bringing with it a general risk-shift from employer to
employee (16). Increased and fluctuating rates of unemployment and temporary
employment have further weakened the position for many employees, as high
unemployment rates reduce the negotiating power and capacity to refuse poor employment
conditions (11). Employment conditions have for many deteriorated, simultaneously as
demands on increased flexibility, adaptability and employability of the individual have
increased (17). With that, also new trends in employment has emerged, such as gig – and
platform work (18, 19), and disguised self-employment (20), which often are precarious in
nature.

2.1.1.2 The Swedish context
Sweden, characterized as a social-democratic welfare state, is largely based on social
democratic values, extensive social and egalitarian employment protection and strong union
movement (21, 22). With the economic downturn of 1990, many – mainly permanent employees lost their jobs. As can be seen in Figure 2, unemployment rates rose
dramatically from 2% to around 10% at the same time as temporary employment increased
4

from around 10% to 16% (23-25). The rates of temporary employment and unemployment
never saw full recovery to the previous low levels and temporary employment has remained
around 15% since the end of the 1990s. This rate is higher than the EU-average (26). Both
the financial crisis of 2008 and the COVID-19 pandemic has had large impact on workers
in peripheral positions, as temporary employment rates decreased while unemployment
increased (23, 25, 27).

Figure 2. Shares of temporary employment and unemployment in Sweden, 1988-2020
Temporary employment, age 16-64

Temporary employment, age 15-74

Unemployment, age 16-64

Unemployment, age 15-74

18
16
14

Percent

12
10
8
6
4
2

Year

Data retrieved from Statistics Sweden (28, 29).

Not only has global factors and economic crises made the Swedish labor market situation
more precarious, but also policy and legislative changes have had adverse impact. The past
decades, changes to the unemployment and social insurance has led to a less generous
welfare system (17, 23), and de-subsidization of fees for union membership and
unemployment insurance funds have contributed to falling rates of membership (23, 30). In
addition, reformed regulation of staffing agency companies, as well as liberalizations of the
Employment Protection Act (EPA) (31), has eased employers’ possibility to hire on a
temporary basis (23, 32, 33). Since its establishment on the labor market, agency
employment has made a rapid increase. In 2019, approximately 2% of all employees were
employed by an agency (34). Today we can also witness an overall increase in
precariousness among temporary contracts, where the longer-term contracts have been
replaced with larger shares of short-term contracts and employment on demand (34-36). In
addition, a successive norm shift has been noted, in which the individual increasingly has
become more responsible for their own employment in terms of employability (e.g.,
competence, skills, continuous learning), flexibility (e.g., in accepting short-term contracts,
relocation) and ability to work (17). Factors all of which contribute to the precarization of
the Swedish labor market and the precariousness of employees participating in it.
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2.1.1.3 The social and occupational context
Distribution of poor employment conditions and precariousness is inherently linked with
the power distribution in a society, in which the axes of social inequality, such as gender,
age, foreign origin, social class and skill set, shape opportunities in life (6, 37). This picture
is painted by previous research on PE, in which PE has been found to disproportionally
affect women, younger and older age-groups, immigrants, and individuals with low
educational attainment. Further, the prevalence of PE is reportedly higher among manual
workers and workers within certain economic sectors, such as “hotels and restaurant”,
“personal and cultural services” and “agriculture” (6, 38-42). Up to date there are few
Swedish assessments of composite measures of PE, but national statistics on individuals in
temporary employment further confirm this distribution (34, 36).

2.2

ASSESSMENT OF PRECARIOUS EMPLOYMENT IN PREVIOUS
RESEARCH

Despite the general recognition of PE as a multidimensional construct, unidimensional
measures, have been - and still are - widely applied in research of PE. Several efforts have
however been dedicated to constructing multidimensional instruments and combined
measures of PE in order to move away from incomprehensive operationalizations. Their
construction has varied, but overall three patterns of assessment can be identified:
summative scales in which the overall construct of PE, or dimensions of PE, is assessed
through a number of items and thereafter summed up to a score (11, 43); typological
approaches in which precarious types typically emerge as a result of specific patterning of
employment conditions, stemming from application of e.g., latent class analysis (LCA),
(41, 44); and item-based assessments, in which the presence (or absence) of one or several
conditions defines PE (45, 46). In Table 1, a selection of previous operationalizations of PE
are described. As with definitions of PE, a range of items has been applied in previous
assessments, ranging from more typical items such as type of employment and income, to
less typical items such as schedule predictability, inability to find full-time work,
uncompensated working hours, job insecurity, training opportunities and harassment (e.g.
(45, 46)). Heterogeneity in assessment is not only likely to be due to differences in PEdefinition, but also to the usage of wider EQ-conceptualizations in identifying PE, the
availability of data etc. Differences in assessment of PE is generally problematic as it can
contribute to variations in PE-distribution and outcome estimates across studies and further
hamper cross-comparisons. Cross-comparison would be facilitated by increased
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consistency across measures. One prominent example of this in PE-research is the
Employment Precariousness Scale (EPRES) (11, 47), a survey-based instrument originally
developed in Spain and thereafter further implemented in Chile (48), by us in Sweden (49),
and reproduced through the usage of European-based survey data (50, 51). The fact that all
measures in Table 1 are survey-based, however, further highlight the need for objective
measures of PE – particularly measures that could be applied across contexts.
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The EPRES, six
dimensions and 22
items of PE

Vives et
al. (11,
47)

GarcíaPérez et
al. (52)
Olsthoorn Measures PE based on
(45)
two dimensions and
multiple items
Eurofund Typological approach
(40)1
of EQ based on 12
items, identifying PE

Measure
Employment Precarity
Index, based on 10
items
Measures PE based on
three indicators

Author
Lewchuk
(43)
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Temporariness, vulnerability, rights, exercise of rights,
wages, disempowerment

Items on e.g., employment contract, low-waged jobs,
non-wage benefits, uncompensated flexible working
times, long working hours, regular working hours,
control over schedule, involuntary part-time jobs,
training opportunities.

European working
conditions survey
(EU-27)

Spanish survey data
(also: Catalonian
and Chilean
populations (48,
53))

Income insecurity, job insecurity

Dimensions/items
Questions on e.g., employment benefits, type of
employment relationship, schedule predictability, oncall work, income volatility, employment insecurity.
Low wages, temporary/permanent contract, part/fulltime contract

Dutch survey data

Spanish survey data

Data type/source
Canadian survey
data

Table 1. Selected operationalizations of precarious employment in previous research

Scores range from 0 (least precarious) to 4
(most precarious), various cut-offs

“Precarious extensive”: adverse working
conditions and relations, long working
hours and uncompensated working times;
“Precarious unsustainable”: adverse
working conditions and relations, as well as
high voluntary part-time employment and
low income

Precarious on all measures

Threshold-based

When precarious?
Scores in the lowest quartile

Identifies precarious
workers through three
aspects of employment

Operationalized four
dimensions of PE,
several items
Operationalized the
precariat by five
criteria
Typological approach
of EQ based on 11
items, identifying PE

The Job
Precariousness Scale,
four dimensions, 12
items

Kretsos &
Livanos
(46)

MatillaSantander
et al. (50)
Pyöriä &
Ojala (55)

Creed et
al. (56)

1

Australian survey
data

Job conditions, security, renumeration, flexibility

Employment contract, income, working hours/times,
training, union representation, schedule control,
employee involvement, harassment/abuse

Atypical employment, previous unemployment, fears of
dismissal, poor prospects of employment, low earnings

Finnish survey data

American survey
data

Exercise rights, vulnerability, disempowerment;
temporariness

Cannot find full-time work (hours precarious),
involuntary temporary employment (contract type), fear
of losing current job (insecurity)

Temporariness, disempowerment, vulnerability, exercise
of rights, uncertain working times, wages

Eurobarometer 398
(EU-28)

European working
conditions survey,
Spain (also:
Europe, 35
countries (54))
European labor
force survey (EU15)

Scores range from 0 (least precarious) to 6
(most precarious)

“Precarious”: non-standard arrangements,
low wage, poor schedule control, union
representation, employee involvement and
development opportunity; “Optimistic
precarious”: Non-standard arrangements,
low wage, strong power-relations,
opportunity to develop

Meeting three or more of the criteria

Indicating one item in each dimension

Being precarious in one or more of the
categories

Scores range from 0 (least precarious) to
100 (most precarious)
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A similar approach was conducted by Van Aerden et al 2014 (41), finding “Precarious Intensive” and “Precarious Unsustainable” types

Peckham
et al. (44)

EPRES-E, based on
the original EPRES

Padrosa
et el. (51)

Table 1 continued

2.2.1 The necessity of a multidimensional assessment of precarious
employment
Temporary employment, representing employment instability (as compared with permanent
employment), is the most prominent example of unidimensional assessment used in
research, as it often is the best and most readily available indicator of precariousness (13,
57). Temporary employment has in previous research been found associated with several
health outcomes, but results are however not consistent (1, 58-60). This has been further
highlighted in a meta-analysis in which inconsistent evidence for poor mental health was
found on the basis of temporary employment, while there was a positive risk increase
found for multidimensional approaches to PE (61). This could in part be due to the
heterogeneity of non-standard employment, but also be explained by precariousness
transcending type of employment according to the multidimensional perspective, making
temporary employment an insufficient proxy. That is, although temporary employment is
likely of being precarious to a greater extent than permanent employment (e.g., (62)),
permanent employees may very well be precarious, while temporary may not. A
multidimensional construct can assess employment precariousness independently of
contract type, in a gradient or cumulative manner, while temporary employment as a
measure of PE is likely to lead to exposure misclassification and further underestimation of
health outcomes. This has indeed been shown in studies using the Chilean version of
EPRES (EPRES-Ch) (48). Applying temporary employment as a measure of PE gave rise
to misclassification of 41.5% of the participants (63). Further, graded associations with
several health outcomes were identified by means of the multidimensional assessment,
while no association was found in the case of temporary employment (60). Hence, in order
to avoid misclassification and continue to further our understanding of PE and related
health outcomes, it is imperative that research move away from unidimensional measures
such as type of employment, and towards multidimensional measures.

2.3

PRECARIOUS EMPLOYMENT AND HEALTH IN PREVIOUS RESEARCH

Poor health and disease tend to follow a social gradient in which individuals in lower socioeconomic positions (in terms of e.g., education, employment, occupation, income, and
wealth) have poorer health and higher mortality (64-68), making precarious employees
susceptible to poor health outcomes. Among health conditions, mental disorders and
musculoskeletal disorders are highly prevalent in Sweden (3). In 2019, mental disorders
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and musculoskeletal disorders accounted for 7.96% and 10.25%, respectively, of the total
disability-adjusted life-years (4). In particular, depressive disorders, drug use, and lower
back pain contributed to these disease burdens (4). The next few sections will provide an
overview of PEs associations with health stemming from previous research.

2.3.1 Precarious employment and health
Previous studies report associations between a multidimensional assessment of PE and e.g.,
poor general health, poor mental health, and musculoskeletal complaints, although evidence
on the latter is generally limited. Three reviews (57, 61, 69), two on observational studies
and one on longitudinal studies including a meta-analysis, report multidimensional PEapproaches to be associated with poor mental health, as measured with various exposureand outcome-measures. In the meta-analysis, all the included longitudinal studies of
multidimensional character, however, were based on either labor market position as
indicated by type of employment, or on combinations of temporary employment, education,
job insecurity, and unemployment. In addition, four out of five studies were based on
Swedish survey-based cohorts (three of which reported their findings from the same
cohort), while the fifth study combined survey- and register-data (70-74). Generally, no
longitudinal studies on poor physical health outcomes could be identified. Hence,
longitudinal evidence is overall scarce. Cross-sectional studies report associations of PE,
assessed by scoring approaches, and poor mental (43, 60, 62, 75, 76) and general health
(43, 60, 75). PE, as identified through typological approaches, support these studies in
terms of both poor general health and poor mental well-being (39, 40, 44), and has further
found associations with physical complaints (40). Cross-sectional studies are by design
limited as they cannot account for reverse causation or make claims on causality. Further,
although many studies report associations with poor mental health, few studies have looked
at disease-specific outcomes, such as substance use disorders and suicide.

2.3.2 Labor market mobility and health
Accounting for mobility (and immobility) in longitudinal research of PE, by the means of
labor market trajectories, is a way to approximate individuals actual labor market
experiences and thereby account for various and accumulating experiences of precarious
conditions across time (1, 77-79). In Sweden, the most precarious forms of temporary
employment, on-call/by-demand, is associated with lower odds of moving to permanent
employment, than for instance less precarious substitute-positions (33, 80). Further,
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individuals outside the labor force or in unemployment, more commonly move to
temporary employment (36), while young and poorly educated individuals are less likely of
moving to permanent employment than other groups (81). Large proportions of temporary
employees tend to remain in these contracts after two years (81). Hence, poor employment
conditions are likely of being reinforced across time among certain groups. Previous studies
report associations between disadvantageous labor market transitions and poor mental
health, stemming from downwards mobility, continuously poor labor market states, and
fluctuating transitions (e.g., (82-86)); as well as positive mental health outcomes resulting
from upwards mobility (86-91). Empirical evidence is however mainly based on transitions
between type of employment and/or unemployment, and few studies have investigated
health outcomes by the means of a multidimensional assessments of PE or EQ. Further,
little research has been dedicated to studying trajectories of fluctuating patterns, and many
health outcomes yet remain understudied. Many of the previous studies are also limited by
their use of self-reported survey data, sample size, and few measurement points.

2.3.3 Potential pathways between precarious employment and health
How PE is associated with poor health is not yet fully understood, but generally three
groups of pathways have been suggested: 1) Exposure to physical and psychosocial work
environment hazards. For instance, work intensification, working when injured, accepting
hazardous tasks, lack of training on occupational health and safety risks, lack of protective
gear and precautions taken to decrease risks; 2) Direct psychosocial experiences related to
characteristics of PE. For instance, uncertainty about continuation of employment, monthly
income, and working times. Stress reactions, feelings of powerlessness and unfairness; and
3) Social and material living conditions (deprivation) affected by PE. For instance, poverty,
poor living conditions, adverse lifestyle and social isolation (e.g., (6, 7, 37, 92)).

2.4

FINAL NOTES ON METHODOLOGICAL ISSUES SURROUNDING
PRECARIOUS EMPLOYMENT RESEARCH

As previously noted, there is a lack of longitudinal studies and studies assessing
employment trajectories using multidimensional exposure assessment. In comparison with
cross-sectional studies, longitudinal studies can account for reverse causation and hence
make claims on causality (93). The conceptual complexity of PE indeed complicates its
application in studies, as the lack of a clear-cut definition can give rise to heterogenous
12

operationalizations and a lack of sampling frame. This issue could for instance be
circumvented by the usage of secondary data, as previously noted in PE-research (94, 95).
However, participation in national labor market population-based surveys in Sweden, such
as the Swedish National Labor Force Survey (LFS) and Work Environment Survey
(SWES) have decreased over time (96-98). Participation has further been lower among
individuals who are likely of being precarious, i.e., individuals that are young, foreign-born,
have low education, low income and non-standard employment (98, 99). These issues give
cause for concern in terms of bias (96, 97, 99). Hence, there is a need to explore alternative
sampling and recruitment strategies in studies of PE, in order to e.g., continue studying PE
by the means of the EPRES and foster cross-comparisons. The EPRES allows for
measurement of several dimensions of PE that generally are not accessible in register-data.
There are, however, challenges with survey-data, as survey-based studies are exposed to
potential issues of e.g., sampling bias, common method bias and limited sample size. The
use of register-data in assessment of PE could overcome some of these limitations, as well
as limitations of study design. The register-structure is comprehensive in Sweden and data
is routinely collected on e.g., individual characteristics, employer, occupation, and health
care (100, 101). By means of the unique personal identification number (PIN) given to each
(legal) resident in Sweden, numerous data sources can be linked on an individual level
(102, 103) and followed retrospectively as well as prospectively. Hence there is great
potential of studying exposure across many years. Although there is no surveillance data
routinely collected on PE per se, an attempt for an objectively measured multidimensional
construct would be a useful contribution to the advancement of PE-research, as
harmonization-efforts are needed to increase cross-comparison and accumulation of
empirical evidence of poor health outcomes.
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3 AIMS
As a response to challenges and knowledge gaps in previous literature, the overall aim of
this thesis was two-fold:
1) to explore, develop and apply novel sampling- and exposure-assessment methods to
study precarious employment in the Swedish labor market, and by its application
2) study associations between precarious employment and health.

3.1

SPECIFIC AIMS

The overall aims were achieved by investigating four specific aims in four scientific papers:
I.

To assess the performance of web-based respondent driven sampling in a population
of workers with precarious employment in Stockholm County, Sweden (Study 1)

II.

To investigate the association between PE and health in a sample of non-standard
employees in Stockholm County, Sweden (Study II)

III.

To explore multidimensional operationalizations of PE in Swedish register data
using two approaches (i) a typological approach and (ii) a dimensional, summative
scale approach (Study III)

IV.

To investigate the risk of being diagnosed with a common mental disorder,
substance use disorder or suicide attempt according to low-quality employment
trajectories (Study IV).
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4 METHODS
As can be seen in Figure 3, Study I and III correspond to the first overall aim, while Study
II and IV correspond to the second overall aim. Further, two main data sources were
applied – survey-based data from Stockholm County, which were collected within the
frame of the PREMIS-project (Precarious Employment in Stockholm), and register-based
data collected from Swedish registers. Study I and II are based on the previous, while study
III and IV are based on the latter. In Table 2, an overview of the methodological aspects of
each paper is provided. The following sections provide a summary these – further details
can be found in the specific papers.

Figure 3. Overview of aim, study type and main data source in Paper I-IV

Aim 1

Aim 2

Survey-based

Register-based

Study I

Study III

Assessment of webRDS
among PEs in Stockholm
County

Operationalization of a
multidimensional definition
of PE in Swedish registerdata

Study II

Study IV

Associations between degree
of PE and self-reported
health in Stockholm County

Risk of mental disorder
diagnosis as dependent on
(low-quality) employment
trajectories in Sweden
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Methodological

Analytical

Specific aim

To assess the performance of
web-based respondent driven
sampling in a population of
workers with precarious
employment in Stockholm
County, Sweden

To investigate the association
between PE and health in a
sample of non-standard
employees in Stockholm
County, Sweden

To explore multidimensional
operationalizations of PE in
Swedish register data using two
approaches: (i) a typological
approach, and (ii) a summative
scale approach

To investigate the risk of being
diagnosed with a common
mental disorder, substance use
disorder or suicide attempt
according to low-quality
employment trajectories

Study

I

II

III

IV

20052017

2014

20162017

20162017

Timeline

Table 2. Methodological aspects of study I-IV

Swedish working
population in 20052009, age 18-65;
n= 2,743,764

Swedish working
population, age 1865;
n= 4,349,322

Non-standard
employees in
Stockholm County,
Sweden, age 18-65;
n=401

Non-standard
employees in
Stockholm County,
Sweden, age 18-65;
n=415

Population
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Cohort;
Register (LISA, NPR)

Cross-sectional/
Methodological;
Register (LISA)

Cross-sectional;
Survey (PREMIS)
linked with register
data

Study design,
data source
Cross-sectional/
methodological;
Survey (PREMIS)

Diagnosis of:
mental disorder;
substance use
disorder; suicide
attempt

Employment
typology;
summative scale
scores

General health;
mental health;
physical health
(pain)

Sample size;
homophily;
sample waves;
descriptive data

Outcome

(Lowquality)
employment
trajectories

N/A

Degree of
PE: low,
moderate,
high

N/A

Exposure

Repeated
Measures Latent
Class Analysis;
Cox hazards
regression models

Latent Class
Analysis,
Descriptive

Generalized linear
models with
Poisson
distribution and
robust variances

Descriptive, RDSspecific (RDSIIestimation)

Analysis

4.1

SURVEY-BASED STUDIES (PREMIS)

4.1.1 Study design and study population
Study I-II had cross-sectional/methodological designs and were both based on data
stemming from the PREMIS-project. Inclusion criteria for the studies were: residing and/or
working in Stockholm County, being 18-65 years of age, indicating a Swedish PIN and
holding a precarious/non-standard employment arrangement at the time of the study. The
latter was defined as primarily working but not on a full-time permanent employment.
Exclusion criteria were: having a fixed and full-time employment, being voluntarily selfemployed or part-time employed, being a student or a pensioner. Out of the 483 participants
initially recruited, 68 were excluded due to not matching criteria of county (n=6), re-using
or giving an incorrect personal number (n=8 and n=17, respectively), being underage (n =
1) or suspected cheating (i.e., systematic repeated participation; n=36). In study II,
participants without complete information of the exposure measurement were excluded,
giving an analytical sample of n=401.

4.1.2 Sampling and recruitment
The sample was recruited and collected between November 2016 and May 2017 through
web-based respondent-driven sampling (webRDS), which is a sampling method applied in
hard-to-reach populations due to a lack a sampling-frame or strong privacy concerns (104).
Hence, the method has often been implemented among men who have sex with men, drug
users, and female sex workers (105), but to our knowledge never previously in a population
of non-standard employees. RDS is a development of snowball sampling as it starts off
with a smaller number of participants (seeds) whom thereafter recruits new participants and
so on, leading the sample to grow exponentially. RDS aims at overcoming the fact that the
resulting sample is biased towards inclusion of individuals with large networks, and nonrepresentative of the population from which it came, by applying RDS-specific sampling
weights and estimating population proportions (106). In PREMIS, seeds (n=75) were
recruited through spreading flyers and conducting advertisement around Stockholm,
through unions and by word of mouth, through the reference group involved in PREMIS,
and by online-advertisement. Seeds were screened by telephone in order to ensure
effectiveness in recruitment of peers (106), and those deemed to be a good fit were sent a
link to the survey. After completing the questionnaire, seeds (and subsequent participants)
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were asked to invite peers through either e-mail, text message, or copy-pasting a link to any
social media. Further, in order to facilitate participation and recruitment of peers, RDS
methodology applies a dual incentive system (106). Participants received a gift card or a
cinema ticket of an approximate value of 100 Swedish Krona (SEK) for each criterion
fulfilled (i.e., own participation, two peers recruited).

4.1.3 Data collection
Survey-data was collected on eligibility, informed consent, work situation, work
environment, employment conditions, life situation, health, background questions and
questions related to the social network. The section on employment conditions was
constituted by the Swedish version of the EPRES, EPRES-Se, previously published by
Jonsson et al 2019 within the PREMIS-project (49). In order to keep the length of the
survey down, information on education, family composition and country of birth was
retrieved from a register, the Longitudinal Integration Database for Health Insurance and
Labor Market Studies (LISA; Swedish abbreviation) (100). Details on registers used in this
thesis can be found under section 4.2.2.

4.1.4 Exposure assessment
In study I, no traditional exposure was assessed due to the methodological study design. In
study II, the exposure variable was constituted by degree of PE as assessed by the EPRESSe. EPRES-Se is an instrument measuring PE as multidimensional construct through six
dimensions and 23 items: rights (right to workplace rights and social security benefits; five
items), exercise rights (powerlessness to exercise workplace rights; six items), vulnerability
(defenselessness to authoritarian treatment; five items), temporariness (contract duration
and tenure; two items), wages (low or insufficient and possible economic deprivation; three
items) and disempowerment (level of negotiation of employment conditions; two items).
All dimensions in EPRES-Se, except temporariness, showed acceptable or good
psychometric properties and the original factor structure was confirmed (49). In order to
retrieve the final score, items are translated in to a 0-4 scale, averaged per dimension and
thereafter a global average score is calculated. Scores can theoretically range between 0
(not precarious) and 4 (very precarious). In PREMIS, scores ranged between 0.9 and 3.07,
and were categorized in three equally sized groups (tertiles): low PE: 0.9-1.66; moderate
PE: 1.67-2.12; and high PE: 2.13-3.07. This categorization was based on the ability to
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assess degree of PE considering the limited sample size, as has been done in previous
studies using the EPRES (e.g., (62)).

4.1.5 Outcome assessment
The outcomes assessed in study I were related to the webRDS performance in terms of
recruitment dynamics and characteristics. These are described in more detail in section
4.1.7. In study II, three health outcomes were considered: (a) general health, (b) mental
health, and (c) musculoskeletal pain (MSP) – the assessment and operationalization of
which are described in Table 3.
Table 3. Overview of health outcomes in Study II and their operationalization
General
health

Mental
health

MSP

Question: “How would you describe your health in general? Is it…” “Very good”,
“Good”, “Fair”, “Poor”, or “Very poor”.
Operationalization: Response options “Fair”, “Poor” and “Very poor” were
categorized less than good (i.e., poor) general health.
Question battery: The general health questionnaire with 12 items. Scored with the
GHQ-method (0-0-1-1) where the two first response options receive 0, and the two
final response options receive 1 (107).
Operationalization: The total score theoretically ranges between 0 and 12, where cutoff for poor mental well-being (i.e., poor mental health) was >3 points.
Question: “During the past three months after work have you had pain in… (i) upper
back or neck? (ii) lower back? (iii) shoulders or arms? (iv) wrists or hands? (v) hips,
legs, knees or feet?” and response options “Every day”, “A couple of days per week”,
“One day per week”, “A couple of days per month” or “Not at all/rarely in the last
three months”.
Operationalization: Response options “Every day”, “A couple of days per week” and
“One day per week” on a minimum of one location was used as an indicator of pain.

Table originally published in: Jonsson J, Matilla-Santander N, Kreshpaj B, Johansson G, Kjellberg K, Burström
B, et al. Precarious employment and general, mental and physical health in Stockholm, Sweden: a crosssectional study. Scandinavian journal of public health. 2021;49(2):228–36. © Author(s) 2020. Doi:
10.1177/1403494820956451. Published by SAGE journals September 16th 2020,
https://journals.sagepub.com/doi/full/10.1177/1403494820956451.

The question of general health has in previous research been shown to be a predictor of
overall mortality (68, 108), both across gender, age, socioeconomic status and
absence/presence of chronic illness (68), as well as mortality (108). The option ”fair” has
alone been found to predict mortality (68). In previous dichotomous categorizations on
general health the response-option “fair” (or ”average”) has sometimes been left out (109),
while it in other studies has been included in a category indicating ”absence of good health”
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or ”poor health” (see e.g., (44, 60, 71, 110)). These aspects considered, in addition to the
limitations of the sample size, ”fair” was grouped as less than good health.
The general health questionnaire with 12 items (GHQ-12), is a self-administered screening
instrument developed by Goldberg in an original 60-item version, which thereafter has been
reduced to shorter versions (107, 111). The GHQ-12 has reportedly high reliability,
sensitivity and specificity, and has been found to correlate well with the original 60-item
GHQ as well as with other measures of well-being and distress (111). The cut-off of >3 has
previously been used in studies together with the EPRES (75), and in the Swedish Public
Health Survey (109). Hence, the cut-off on in Study II was used in order to enhance
comparability.
A composite measure of MSP was constructed from one question measuring five sitespecific pains. The cut-off for MSP was used in accordance with the Swedish Work
Environment Survey (99), which, however, separated the outcomes by location, which was
not possible in this study due to limited sample size.

4.1.6 Additional variables and confounding factors
Variables of interest in study I included sex (male, female), age (18-24, 25-29, >30), type
of employment (temporary, on-call/on demand, other (self-employed, part-time
employed)), income (<18,000 SEK, >18,000 SEK), average number of hours worked per
week (<35 hours, >35 hours). In Study II, a number of variables were considered
confounders: sex (male, female); age (18-24, 25-29, 30-35, 36-65); highest completed
education (secondary, tertiary <2 years, tertiary >3 years); country of birth (Sweden,
outside of Sweden); family composition (single, single with children, married/cohabiting
with/without children); previous unemployment (yes, no); and occupational social class
(manual, non-manual). These were selected based on Direct Acyclic Graphs (DAGs) of the
minimal sufficient adjustment for estimating the total effect, using DAGitty (112).
4.1.7 Statistical approach
WebRDS performance was assessed in terms of recruitment dynamics and sample
characteristics. These are more thoroughly described in Paper I but will be briefly presented
here. Recruitment dynamics included calculating the total number of participants recruited,
the length of the recruitment chains, the median network degree, recruitment homophily
(in-group recruitment), and assessment of equilibrium (stabilization of sample composition
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and independence from seeds) through plots of sample-characteristics (sex, age, income,
type of employment). Homophily, the tendency for individuals in the same network to
share characteristics (113), is related to equilibrium as attainment of the latter is associated
with the size of the previous (104, 114). Network degree refers to the (self-reported)
number of individuals that the participant is connected to in the target population (104). An
individual’s probability of being sampled is proportional to its degree, data which is used to
weigh the sample to account for overrepresentation of participants with large networks (and
vice versa) (106, 115, 116). Response rate was calculated by dividing the number of entries
to the survey by the number of invitations sent out. Sample proportions and estimated
RDSII population proportions with 95% confidence intervals (CIs) were calculated for
sociodemographic characteristics. RDS-specific calculations were conducted in RDSAnalyst 0.42 for Windows (96). All other data management and analysis was conducted in
RStudio version 1.1.383 (RStudio, PBC, Boston, MA, USA) or SPSS version 24 for Mac.
In study II, proportions with 95% CIs were calculated for covariates by degree of
precariousness. Further, generalized linear models with Poisson distribution, log link
functions and robust variances were applied in order to estimate prevalence ratios (PRs)
with 95% CIs for each outcome. PRs were estimated for each outcome as dependent on
degree of PE, using low precariousness as reference. Generalized linear models with
Poisson distribution were chosen over binary logistic regression models estimating odds
ratios (ORs), due to highly prevalent outcomes which likely cause inflated ORs (117, 118).
Both unadjusted and adjusted models were applied, and confounders were implemented in
the adjusted models in two steps: first by adjusting for sex, age (continuous), education and
occupational social class; and in a second step also adjusting for country of birth, previous
unemployment, and family composition. Further, all main models were weighted by
sampling weights. Main models were also run without the temporariness-dimension of the
EPRES-Se in order to accommodate the potential limitation of its poor properties (49).
Analyses and data management was conducted with SAS software version 9.4 (SAS
Institute, Cary, NC, USA) and STATA version 16 (StataCorp LLC, College Station, TX,
USA).
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4.2

REGISTER-BASED STUDIES

4.2.1 Study design and study population
Study III, which aimed at exploring multidimensional operationalizations of PE in Swedish
register data using a typological approach and summative scale approach, had a crosssectional/methodological design. Study IV aimed at investigating the risk of being
diagnosed with a common mental disorder (CMD), substance use disorder (SUD), and
suicide attempt according to low-quality employment trajectories, and was designed as a
cohort study. Both studies were solely based on register data of the Swedish working
population (LISA), and Study IV was additionally linked to the National Patient Register
(NPR).
In Study III, data was collected in 2014 with a final study population of n=4,349,222.
Inclusion criteria were: being alive and residing in Sweden the 31st of December 2014,
being aged 18 to 65 years, and having had a minimum of one employer as well as a
registered income from work >100 SEK during the year. Individuals that died, emigrated or
had missing values in any of the variables used for exposure assessment were excluded.
Data from 2012 and 2013 were also included for the sake of the operationalization.
In Study IV, data was collected between 2005-2009, giving a final study population of n=
2,743,764. For the sake of the operationalization, data was also retrieved for 2003 and
2004. In addition to the inclusion and exclusion criteria in Study III, individuals were only
included if they had full exposure information for 2005-2009 and were excluded if they had
received a mental disorder diagnosis (ICD-10 codes: F00-F99) or diagnosis of suicide
attempt (ICD-10: X60-X84, Y10-Y34) during 2003-2009. The latter was done in order to
minimize the risk of reverse causation. Further, in order for individuals to be 18-65 years of
age in 2009 (baseline), only ages 18-61 were included in 2005. Individuals matching the
inclusion and exclusion criteria while being unemployed for >180 days during one or
multiple years, were categorized as unemployed (during that or those years), representing a
separate group in the exposure assessment.
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4.2.2 Data collection and data sources

4.2.2.1 The Longitudinal Integration Database for Health Insurance and Labor Market
Studies
LISA is a longitudinal register held by Statistics Sweden covering the population of
Sweden from the age of 15 and onwards, if registered in Sweden on the last of December
each year. Data has been collected annually since 1990 and its purpose is to serve as basis
for statistics in health and labor market research. LISA is based on numerous sources, such
as the Total Population Register (TPR), the Income and taxation register, the STORE data
base (the data base of the Swedish Social Insurance Agency), the Education Register, the
Occupation Register, and the Swedish Public Employment Service etc. (100, 119). Hence,
individual level data can be collected on demography, education, employment,
unemployment, income, social insurance etc. In terms of employment and employer, data
can be retrieved on e.g., company, workplace, occupation (SSYK-codes, Swedish
abbreviation; equivalent of The International Standard Classification of Occupations) and
economic sector the individual is employed in (SNI-codes, Swedish abbreviation;
equivalent of the Statistical Classification of Economic Activities in the European
Community rev 2). By linkage with the TPR, immigration, emigration and death are also
available. Due to delayed reporting of the latter, the TPR has approximately 0.5% overcoverage. Participation in government-administered registers such as LISA is mandatory,
variables can however be affected by missing data to a varying extent. For instance, there is
an estimated 1.7% of missing data in education, mainly in terms of foreign-born. Further,
there is about 5% missing data on occupation, mainly stemming from firms not reporting to
the authorities, project employment, and some type of union work (119).

4.2.2.2 The National Patient Register
The NPR is held by the National Board of Health and Welfare. The NPR includes patient
data (gender, age, place of residence etc.), geographical data (county council, hospital/clinic
etc.), administrative data (date of admission/discharge etc.) and medical data (main and
additional diagnoses, external causes of injury and poisonings etc.) (101). Diagnoses are
coded according to the Swedish International Classification of Disease (ICD). The NPR
started in 1964 and covers the entirety of Sweden since 1987. The register includes both
inpatient care and specialized outpatient care, although no primary care data is available.
Specialized outpatient care was included in the register in 2001 (120, 121). In 2017, the
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NPR was estimated to cover approximately 99.3% and 96.8% of all main diagnoses in
inpatient and specialized outpatient care, respectively, in Sweden (122).

4.2.2.3 Population and Housing Censuses
Between 1960 and 1990, Statistics Sweden collected questionnaire data every five years
from all Swedish citizens aged >15 years through population and housing censuses (FoB;
Swedish abbreviation). Basic demographic information, as well as data on employment and
occupation etc., were collected in these censuses. Response rates were very high as it was
stipulated by law to participate (119).

4.2.2.4 The Multi-Generation Register
The Multi-Generation Register is a part of the register system of the TPR and contains
connections between index persons and biological or adoptive parents. Index persons are
individuals registered in Sweden since 1961 and born in 1932 or later. The register is
updated annually. Overall, 82% and 79% of the index persons have connections with their
mother and father, respectively. These numbers are 98% and 95% among individuals born
in Sweden (100% and 98% if born after 1950), and 26% and 21% if foreign-born (123).

4.2.3 Operationalization of precarious employment
In both studies, a multidimensional operationalization of PE was created as based on the
PE-definition identified by the review by Kreshpaj et al, as previously described in the
introduction (14). In the light of the results of study III, this operationalization is today
known as SWE-ROPE (the Swedish Register-based Operationalization of Precarious
Employment). In study III, the operationalization was conducted for one year (2014) with
both a typological and summative scale approach; in study IV the operationalization was
constructed (independently) for five years (2005-2009) using the typological approach in
order to further construct employment trajectories. The most appropriate LISA-data was
used to operationalize the PE-items, resulting in three dimensions and five items. These are
described in detail in Table 4.

24

Lack of
unionization

Lack of
rights and
protection

Likelihood of being covered by
collective bargaining agreement
in the organization of employment

Item specification
(1) Directly employed by
employer
(2) Employed by an agency
(3) Self-employed and employed
(4) Self-employed
(5) Solo self-employed
(1) Stable employment
(2) Unstable employment
(1) One job (employer) during the
year
(2) Multiple jobs
(3) Multiple jobs in multiple
sectors
Income level (before taxes) in
relation to the median of the
population
(1) >200% of the median c
(2) 120-199% of the median d
(3) 80-119% of the median e
(4) 60-79% of the median f
(5) <60% of the median g
(1) >90%
(2) 71-90%
(3) <70%

Operationalization
(1) Employed directly by employer, and not being identified by 2-5 below
(2) Employed directly by employer, with workplace activity “Temporary
employment agency activities” (SNI-code=78.2).
(3) Employed and self-employed in combination
(4) Self-employed, self-employed in corporation, number of employees >1
(5) Self-employed, self-employed in corporation, number of employees = 1
(1) Having the same employer for 3 consecutive years
(2) Having the same employer for <3 years
(1) 1 employer
(2) >2 employers a
(3) >2 employers in >1 economic sector b
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Table modified from its original version, originally published in Jonsson et al. 2021, doi: 10.5271/sjweh.3928, and is licensed under a Creative Commons Attribution
4.0 International License https://creativecommons.org/licenses/by/4.0/.

a. Operationalized by adding up the number of unique employers during the year, i.e., the reference employer, primary, secondary and tertiary employer
b. Economic sector grouped in 10 categories: agriculture, commerce and hospitality, construction, education, financial services, health, industry, other services, public
administration, transport.
c-g. >200% = >650 800 SEK; 120-199% = 390 480-650 800 SEK; 80-119% = 260 320-390 480 SEK; 60-79% = 195 240-260 320 SEK; and <60% = 100-195 240 SEK.

Income level

Contractual
temporariness
Multiple
jobs/sectors

Theme
Contractual
relationship
insecurity

Income
Inadequacy

Dimension
Employment
Insecurity

Table 4. Operationalization of PE-dimensions with the use of register-data

The operationalization was essentially the same in study III and IV, with a few
modifications. In Study IV, identification of multiple jobs was set to exceed two employers
instead of one in order to avoid the potential misclassification stemming from individuals
changing jobs. Further, data on collective bargaining agreement (CBA) and income was
updated according to year of operationalization. Details on the operationalization can be
found in Paper III-IV.

4.2.4 Creating a summative scale
In order to create a summative scale in Study III, PE-items were scored on a scale from -2
to +2. The levels of each item were scored based on their deviation from the traditional
SER-relationship, i.e., employment relationships characterized by socially protected, stable,
and full-time employment (22). As described in Table 5, stable employment was scored as
0, while unstable employment was scored as -2; having one employer during the year was
scored as 0, while having multiple jobs was scored as -1 or -2 etc. Positive scores were
introduced for income higher than the median, as median income was considered a
characteristic of the SER. Positive values were hence introduced to avoid potential
misclassification of high earners. No weighting was introduced in the scoring, in
accordance with similar operationalizations (40, 43).
Table 5. Scoring of items of precarious employment in Study III
Score
Item
Contractual
relationship
insecurity
Contractual
temporariness
Multiple
jobs/economic
sectors
Income
Likelihood of CBAcoverage

-2

Solo selfemployed

-1
Self-employed
and employed
Self-employed
Agency
employed

Unstable
employment

0

1

2

Directly
employed

Stable
employment

>2 jobs in
>1 sector

>2 jobs

1 job

<60%

60-79%

80-119%

<70%

71-90%

90-100%

120-199% >200%

CBA: Collective Bargaining Agreement
Table originally published in Jonsson et al. 2021, doi: 10.5271/sjweh.3928, and is licensed under a
Creative Commons Attribution 4.0 International License https://creativecommons.org/licenses/by/4.0/.
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4.2.5 Creating an employment typology
LCA is a method used to estimate unobserved latent classes, grouping individuals with
similar response patterns (124). In Study III, LCA was applied in order to identify classes
of employment characteristics, which in this thesis are referred to as employment types
(ETs). In study IV, repeated measures latent class analysis (RMLCA) – an extension of
LCA – was applied due to the longitudinal, repeated measures, nature of the data. In
RMLCA, the latent classes are capturing the heterogeneity in the repeated measures over
time (125). The approach to model selection is essentially the same in RMLCA as in LCA,
although in the previous, models are assessed for each specific year included in the data set
before deciding on the final model.
4.2.5.1 Latent class analysis
LCA produces a set of mutually exclusive and exhaustive classes, and two parameters:
probability of membership in each latent class (Average Posterior Probabilities; AVEPP)
and the probability of each item-response conditional on each of the latent classes
(conditional item-response probabilities). These probabilities are used to interpret and label
the classes (126). In Study III students were excluded in additional analyses, and in Study
IV models were applied for the total population as well as for women and men separately.
A number of exploratory LCA/RMLCAs were first applied on half of the data sets. Based
on a scree plot mapping relative fit through AIC (Akaike information criterion) and BIC
(Bayesian information criterion), the 3-4 initially best class-solutions were chosen and
further compared in terms of AIC, BIC, sample-size adjusted BIC, AVEPP and entropy.
Latent class homogeneity and separation, indicating the most informative solution, were
visually assessed through inspecting item-response probabilities and by comparing the
observed vs. expected probability ratio. In Study IV, item-response probabilities were
visually mapped for each year and for each population. When the best model had been
selected, the LCA/RMLCA was applied to the calibration data set, and thereafter to the full
data set after confirming that the model validated well. LCAs and RMLCAs were
conducted in Mplus version 8.4 (33).

4.2.5.2 Final typology in Study III-IV
In both Study III and IV, models containing six ETs were chosen. The final typologies are
outlined in Table 6. In Study IV, six classes were also identified among women and men
separately. The six classes were labelled based on their defining characteristics and the
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combination of characteristics present in each class. Also, sociodemographic characteristics
of relevance for PE, such as sex, age, education, country of birth, occupation, economic
sector (6, 40, 127) were assessed in order to confirm the label. The rationale for the labels
in Study III is provided in Paper III. In Study III the ETs were labelled: Standard
Employment Relationship (SER), Business Owners (BO), Proficians, Precarious
Employment Relationship (PER), Precarious Self-employment, and Precarious Multiple
Job Holders. Excluding students did not change this interpretation. A similar interpretation
was given ETs in Study IV. However, instead of the type “Proficians”, a SER with high
income emerged (SER/HI). Further, the “precarious” label of multiple job holders and solo
self-employed was disregarded in Study IV. For the previous, income and CBA was not
clearly distributed among the poorest categories, the label “hybrid” was further included in
order to be more in line with previous literature (e.g. (128)) (HMJH). For the latter,
“precarious” was replaced with “solo”, as this was considered a more defining feature of
this heterogenous group – a label which still incorporates the inherently precarious situation
of solo self-employed (SSE).
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Table 6. Characteristics of emerging employment types of Study III and IV
Employment type
Precarious
Employment
Relationship

Precarious/Solo
Self-Employment

Characteristics
Study III
Study IV
Direct employment or agency
Direct employment or agency
employment, unstable employment, employment, unstable employment,
one job or multiple jobs in multiple one job, mainly median income, high
sectors, income below median or
to moderate CBA-coverage.
close to poverty line, high to
moderate CBA-coverage.
Solo self-employment, mainly
stable employment, one job, income
below median or close to poverty
line, poor CBA-coverage.

Solo self-employment, stable
employment, one job, income around
median or close to poverty line, poor
CBA-coverage.

Precarious/Hybrid Combination employment, stable or
Multiple Job
unstable employment, multiple jobs
Holders
in multiple sectors, income below
median or close to poverty line,
poor CBA-coverage.

Combination employment, mainly
unstable employment, 1-2 jobs or
multiple jobs, around median income,
mainly poor CBA-coverage.

Business Owners

Self-employment with employees,
stable employment, one job, median
or high income, moderate to poor
CBA-coverage.

Self-employment with employees,
stable employment, one job, median
to high income, poor to moderate
CBA-coverage.

Proficians

Direct- or combinationemployment, stable or unstable
employment, multiple jobs or
multiple jobs in multiple sectors,
median or high income, high CBAcoverage.

N/A

Standard
Employment
Relationship

Direct employment, stable
employment, one job, median or
high income, high CBA-coverage.

Direct employment, stable
employment, one job, median to right
below median income, high CBAcoverage.

Standard
Employment
Relationship with
High Income

N/A

Direct employment, stable
employment, one job, high income,
high CBA-coverage.

CBA=Collective Bargaining Agreement

4.2.6 Creating employment trajectories (Study IV)
In addition to the six ETs identified in Study IV, unemployment (UE) was added as a
seventh class (together now referred to as “employment states”). Employment trajectories
were created manually by combining employment states according to specific patterns
29

considered relevant for the study as they, from an employment quality perspective, were
expected to affect the mental health of the individual. These patterns were (i) constant
(spending 4–5 years in an employment state), (ii) fluctuating (spending ≥2 years in two
employment states with fluctuating movement in-and-out between these), and (iii) direction
of mobility (spending ≥1 year in an employment state at the beginning of the trajectory, and
≥2 years in another state at the end of the trajectory). See Figure 4 for visual representation
of trajectory patterns.

Figure 4. Visualization of trajectory patterns created in Study IV

Constant pattern

Fluctuating pattern

Mobility pattern
a

b
c

Time
Note: Mobility pattern a-c represents upwards mobility (a), downwards mobility (b), and mobility
within/between employment types (c)

In a first step, the initial 8230 trajectories were grouped in 68 trajectories, and thereafter,
for analytical feasibility, further reduced to 21. In this process, employment states were
grouped according to their perceived quality: low quality (UE, PER and SSE), and high
quality (SER/HI, SER, and BO). HMJH could not be classified as either low – or highquality and was hence kept separate. Trajectory patterns that could not be grouped were
labelled as “other”. The very same procedure was repeated for women and men. See Paper
IV for details on how trajectories were created. Once the 21 trajectories were created, the
quality of the trajectory was decided based on two factors: the presence of low-quality
employment states in the trajectory, and the pattern of the trajectory which could not
indicate an improvement in conditions across time (upwards mobility). Trajectories
combining low-quality employment states and HMJH were considered low-quality
trajectories. In total, ten trajectories were deemed to be of low quality. A process overview
leading to the final 21 trajectories is provided in Figure 5.
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Figure 5. Process overview of creation of employment trajectories, Study IV
Constant UE
Employment states
and grouping
according to quality

LQtrajectories:
LQ
employment
state + no
improvement
across time

UE
LQ

PER
SSE

N/A

Constant SSE
Constant LQ
Fluctuation LQ
Fluctuation LQ and HMJH
Fluctuation LQ and HQ
Within LQ

68 trajectories

Between HMJH and LQ
Downwards HQ to LQ

HMJH
SER

HQ

8,230
trajectories

Patterns:
constant,
fluctuating,
mobility

Constant PER

21 trajectories

Constant HMJH
Constant BO

SER/
HI

Constant SER

BO

Constant HQ

Constant SER/HI
Fluctuation HQ and HMJH
Fluctuation HQ
Within HQ
Between HMJH and HQ
Upwards LQ to HQ
Other

Abbreviations: UE=unemployment, PER=Precarious Employment Relationship, SSE=Solo SelfEmployment, HMJH=Hybrid Multiple Job Holding, SER=Standard Employment Relationship, SER/HI=
Standard Employment Relationship with High Income, BO=Business Ownership, LQ=Low Quality,
HQ=High Quality.

4.2.7 Outcome assessment (Study IV)
In Study IV, three outcomes were assessed: first incidence of CMD, SUD, and suicide
attempt as primary or additional diagnosis, occurring in the NPR between 2010 and 2017.
The specific ICD-10 codes are displayed in Table 7.
Table 7. Outcome assessment in Study IV (ICD-10 codes in parentheses)
Common mental
disorders

Depression (F32-F33), anxiety (F41) and stress-related disorders
(F43)

Substance use
disorders

Alcohol (F10), opioids (F11), cannabinoids (F12), sedatives or
hypnotics (F13), cocaine (F14), other stimulants including caffeine
(F15), hallucinogens (F16), volatile solvents (F18), and multiple drug
use and other psychoactive substances (F19)

Suicide attempt

Intentional self-harm (X60-X84) and events of undetermined intent
(Y10-Y34).
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4.2.8 Additional variables and confounding factors
In Study III several descriptive variables were incorporated: sex, age, education, country of
birth, occupation, economic sector, studies during the year, and ownership sector. In Study
IV, sex, age, education, country of birth, family composition, individual- and parentalhistory of mental disorder diagnosis, and parental socioeconomic position in the childhood,
were considered confounders. Categorization of variables are displayed in Table S1. The
above variables were identified in a DAG, using DAGitty (112), of the minimal sufficient
adjustment sets for estimating the total effect of the low-quality employment trajectories on
the outcomes.

4.2.9 Statistical approach
Cross-tabulations of the resulting employment typology (using modal assignment) and
average summative scale scores were conducted for individual and organizational
characteristics in Study III. Further, to identify the most precarious population by the means
of the summative scale score, the proportion of each ET falling beneath the 25th percentile
of the summative score was calculated. Data management and descriptive statistics were
performed with SAS software version 9.4 (SAS Institute, Cary, NC, USA).
In Study IV, Cox proportional hazard models with 95% CIs were applied in order to
estimate the hazard ratios (HRs) of the outcomes as dependent on employment trajectories.
The trajectory “Constant SER” was used as a reference in all models. Person-time was
calculated from the 1st of January 2010 until either first incidence of diagnosis, a censoring
event (death or emigration) or end of follow-up (the 31st of December 2017). Three models
were applied: unadjusted; Model 1: adjusted for individual characteristics, i.e., sex, age in
2005, level of education in 2005, marital status in 2005, country of birth, any mental
disorder diagnosis before 2003; Model 2: adjusted for individual characteristics in Model 1,
as well as parental mental disorder diagnosis, and parental socioeconomic position in
childhood. Furthermore, the effect of employment trajectories on more specific outcomes
included in the main outcomes were investigated with additional regression models:
depression (ICD-10 codes F32-F33), anxiety (F41), stress-related disorders (F43), alcohol
disorders (F10), and other drug-related disorders (F11-F16, F18-F19). These models were
adjusted in the same fashion as the main outcomes. Data management and statistical
analysis was conducted with SAS software version 9.4 (SAS Institute, Cary, NC, USA) and
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STATA version 16 (StataCorp LLC, College Station, TX, USA). Figures were produced in
RStudio version 1.2.5033 (RStudio, PBC, Boston, MA, USA).

4.3

LINKAGE BETWEEN DATA SOURCES (STUDY II AND IV)

PINs were used to link data sources on an individual level (102, 103). PINs were collected
in PREMIS and could hence be used for linkage with register-data in study II. This linkage
was carried out by Statistics Sweden who also replaced all personal numbers with random
serial numbers. In study IV, Statistics Sweden extracted data from LISA, FoB, the MultiGenerational Register, and requested data from the National Board of Health and Welfare
from the NPR. Statistics Sweden linked these sources and replaced all PINs with random
serial numbers before handing the data over.

4.4

ETHICAL CONSIDERATIONS

The studies in this thesis were based on both survey- and register-data. Both types of data
carry ethical considerations relating to the ethical principles for medical research involving
human subjects in the World Medical Association’s Declaration of Helsinki and the Act
concerning the Ethical Review of Research Involving Humans (2003:460), the latter which
underlies the ethical review process undertaken by the Swedish Ethical Review Authority.
Considerations include confidentiality of the research person when collecting and storing
sensitive data, as well as weighing the potential harm of research persons against the
benefits of the research.
In terms of survey data, collecting data requires informed consent of participants, i.e., that
individuals have been given the opportunity to read and understand the participant
information (including the aim of the study, which data that will be collected in the survey
and from alternative sources (registers, in this case), the possibility of discontinuing
participation at any time, storage of collected data and how to remove collected data) and
actively agreed to participate. In PREMIS, individuals were prompted with this information
before they were prompted with the item “I understand the information given above and
want to participate” and the response-options “Yes” and “No, I do not want to participate”.
Individuals answering “Yes” were directed to the survey, and individuals rejecting
participation were not approached again. In register-based research, research persons do not
have to grant permission through informed consent. As such, confidentiality of the data and
ensuring that the benefits of the research outweigh the potential harm on integrity of the
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research person, must be thoroughly considered. Ensuring confidentiality of participants,
both during data collection (in terms of survey data) and storage of data is of great
importance. In PREMIS, only the research coordinator had access to data during the data
collection period and all files were password protected. After data collection, PINs were
replaced with random serial numbers and all IP-addresses were deleted. In terms of register
data, Statistics Sweden replaced PINs with random serial numbers before handing over the
data. Both survey- and register-data was stored and analyzed on password protected servers
of Karolinska Institutet (SecureLan). All data were presented on group level in publications
to ensure that no single individual could be identified.
Further, collection of first-hand sensitive data also entails a potential burden for the
participant. In PREMIS, PE can be considered a vulnerable position and as such, answering
questions relating to this vulnerability (e.g., questions on income, lack of rights in
employment situation, health, potential social isolation etc.), could evoke short-term
negative emotions. Further, the peer-to-peer recruitment used in the RDS-methodology
could provoke peer pressure in which invited peers feel obliged to participate. Hence it is
important to offer possibilities to contact the study responsible in order to ventilate and
potentially receive guidance in seeking health care. In the PREMIS-study, participants were
given contact information to the research coordinator who also could redirect participants to
the principal investigator who is trained in medicine for guidance on where to seek care, if
the situation would deem so. No long-term consequences were considered likely to occur
due to participation in PREMIS. In terms of register data, rather the infringement of
integrity must be taken into consideration. As PE is considered a determinant of health
largely unexplored in Sweden, the risks were considered outweighed by the benefits of
gaining new insights on PE and its potential harm on health, ultimately aiming to benefit
the precarious population of Sweden.
All studies included in the thesis were approved by the Regional Ethics Board of
Stockholm (or by the Swedish Ethical Review Authority, replacing the regional ethics
boards on the 1st of January 2019). Study I and study II with no. 2016/1291-31/5, study III
with no. 2016/2325-31, and study IV with no. 2017/1224-31/2 and 2018/1675-32.
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5 RESULTS
This section provides an overview of the results from Study I-IV, see the specific studies at
the end of this thesis for more details.

5.1

RECRUITMENT PERFORMANCE (STUDY I)

WebRDS was implemented between November 2016 and May 2017. During this time, 483
participants were recruited out of which 415 were eligible. The response rate was 62% and
the wave-depth of recruitment chains ranged between 1-27 (1-15 waves among eligible
participants). Recruitment chains are displayed in Figure 6. Overall, 75 seeds were invited
to the study, out of which 57 (60%) participated and 34 (45%) recruited at least one peer.
Figure 6. Recruitment chains stemming from the recruitment process in Study I

Colors indicate type of employment; squares indicate ineligible entry.
Figure originally published in Jonsson et al. 2019, doi: 10.1371/journal.pone.0210183, and is licensed under
a Creative Commons Attribution 4.0 International License https://creativecommons.org/licenses/by/4.0/.

The recruiting seeds, as compared with non-recruiting seeds, were more often women (79%
vs. 65%), above 25 years (85% vs. 61%), recruited by online ads/websites (71% vs. 44%),
and had more often invited >2 peers (94% vs. 63%). Overall, 58% of the sample invited >2
peers, out of which 53% participated. Direct e-mail was the preferred invitation-method
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(79%) and the majority of participants invited peers of same age (81%), living in the same
municipality (55%), and that were considered close friends (43%). Overall, the sample
stabilized across the characteristics assessed and estimations could be performed.
Equilibrium was reached at 157-307 cumulative participants, in terms of age, type of
employment, income and sex, and there were indications of recruitment homophily for
these characteristics with a range of 1.34-1.65.

5.2

CHARACTERISTICS OF THE PREMIS-SAMPLE (STUDY I AND II)

Overall, the sample was primarily female (54%), age 25-29 (45%), employed ondemand/by the hour (59%), had poor income (56%), elementary education (40%) and a
manual occupation (54%). Stratification of the sample according to degree of PE, showed
that the group in high precariousness, as compared with the group in low precariousness, to
a larger extent was male (52%), <24 years of age (44%), foreign-born (29%), working in a
manual occupation (66%), had low educational attainment (50%) and experience of
previous unemployment (58%) - these patterns were similar in the weighted sample. Full
sample proportions and weighted (estimated) proportions are displayed in Table S2.

5.3

DEGREE OF PRECARIOUS EMPLOYMENT AND SELF-REPORTED
HEALTH (STUDY II)

A high degree of PE was associated with poor general health (a2PRHigh 1.78 (CI 1.20–
2.62)), and poor mental health (a2PRHigh1.69 (CI 1.25–2.28)). There were tendencies for
positive associations between moderate degree of PE and especially poor general health,
although not statistically significant (general health: a2PRModerate 1.44, CI 0.99–2.11; mental
health: a2PRModerate 1.13, CI 0.82–1.55;). No associations were found between PE and MSP
(a2PRModerate 0.98 CI 0.77–1.24; a2PRHigh 1.06, CI 0.78-1.41). Weighted models augmented
the estimates but did not change the interpretation of the results, see Table 8. Further,
exclusion of the temporariness dimension both augmented and diluted some of the
estimates but did not change the overall interpretation of the results.
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Table 8. Prevalence ratios with 95% CIs, unweighted and weighted estimates, Study II
General health
a2PR
95%CI

Low precariousness

Mental health
a2PR
95%CI

a2PR

Unweighted estimates
1.0

1.0

MSP
95%CI

1.0

Moderate precariousness

1.44

0.99–2.11

1.13

0.82–1.55

0.98

0.77–1.24

High precariousness

1.78

1.20–2.62

1.69

1.25–2.28

1.06

0.78–1.41

Weighted estimates
Low precariousness

1.0

1.0

1.0

Moderate precariousness

1.69

0.95-3.01

1.20

0.75-1.94

0.80

0.54-1.18

High precariousness

2.38

1.35-4.18

2.03

1.34-3.09

1.15

0.75-1.76

MSP: Musculoskeletal pain
a2PR: adjusted for sex, age (continuous), education, occupational class, previous unemployment, country
of birth, family composition

5.4

OPERATIONALIZATION OF PRECARIOUS EMPLOYMENT IN REGISTER
DATA (STUDY III)

Among the six ETs, one PER-type emerged, as did two other types considered precarious in
nature (precarious self-employment, precarious multiple job holders), and three types
considered higher quality employment (SER, BO and proficians). The PER-type accounted
for 22% of the population and was overrepresented in agency-employment, unstable
employment, and poor income, and further had large proportions of multiple jobs/sectors.
The overall summative scale score ranged from -10 to +2, with an average of -1.8. Solo
self-employment, poor income, poor CBA-coverage, agency employment, unstable
employment, and multiple jobs in multiple sectors had particularly poor scores. More than
80% of the precarious ETs fell beneath the 25th percentile (a score of -4) of the score
distribution, as can be seen in Table 9.
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Table 9. Description of employment types and summative scale score averages
Size
(%)

Average
score

Direct or agency-employment, unstable
employment, one job or multiple
jobs/sectors, poor income, moderate to
high CBA-coverage

22

-4.7

Low
scores
(%)a
81.5

Precarious
multiple job
holders

Combination employment, multiple
jobs/sectors, poor-median income, low
CBA-coverage

2

-6.1

95.7

Precarious selfemployed

Solo self-employment, mainly stable
employment, one job, poor income,
poor CBA-coverage

5

-4.9

80.4

Proficians

Direct- or combination-employment,
stable or unstable employment, multiple
jobs/sectors, high income, high CBAcoverage

10

-2.0

11.8

BO

Self-employment with employees,
stable employment, one job, medianhigh income, moderate CBA-coverage

2

-1.9

5.3

SER

Direct and stable employment, one job,
median income, high CBA-coverage

60

-0.3

0.4

Employment type

Employment characteristics

PER

a. Scores beneath the 25th percentile (score of -4) of the total summative scale score distribution
PER=Precarious Employment Relationship; BO= Business Ownership; SER= Standard Employment
Relationship

5.4.1 Sociodemographic and occupational characteristics of precarious
employees
PER was slightly overrepresented by women and young ages, while precarious selfemployment and multiple job holding to a larger extent were characterized by men and
older ages. Low educational attainment and foreign-born were also common in both PER
and precarious self-employment. SER at large resembled the total distribution. Average
scores clearly decreased, indicating worse conditions, with decreased age and education individuals aged <24 years emerged as particularly precarious group. Women tended to
have slightly poorer scores than men, as did foreign-born as compared with Swedish-born.
The economic sectors “professional, scientific and technical activities” and
“accommodation and food service activities” were overrepresented among PERs, while the
previous as well as “agriculture”, “construction”, and “arts, entertainment and recreation”
were common in precarious self-employment and multiple job holding. These sectors, with
38

the exception of “construction”, had the poorest average scores. The most precarious
occupations were ”food preparation assistants” and workers in ”agriculture”, in which
approximately 50% were precarious. Overall, average scores were lower if occupations
were characterized by large shares of PER, and vice versa.

5.5

LOW-QUALITY EMPLOYMENT TRAJECTORIES AND MENTAL HEALTH
(STUDY IV)

5.5.1 Distribution and sociodemographic characteristics of employment
trajectories
Out of the 21 trajectories identified, 10 were categorized as low-quality employment
trajectories - four constant, three fluctuating and three of directional mobility -, which
together accounted for 21% of the cohort. The distribution of trajectories is shown in
Figure 7. The largest low-quality trajectories were “Fluctuating LQ and HQ” (7.9%),
“Downwards mobility HQ to LQ” (4.2%) and “Constant PER” (3.8%), and the smallest
“Mobility Within LQ” (0.02%) and “Fluctuating LQ” (0.07%). These patterns were the
similar among both women and men, while men also had a large share of “Constant SSE”
(4.5%). Overall, there were more men than women in low-quality trajectories (24% vs.
19%).

Figure 7. Distribution of employment trajectories, Study IV
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Low-quality trajectories were, as compared with the total distribution, generally
characterized by larger proportions of men, young age and low educational attainment.
Exceptions were found in ”Constant PER” and ”Constant SSE”, as there was a minor
increased proportion of women in the previous, and a higher average age in the latter.
Women were overrepresented in “Downwards HQ to LQ” and ”Constant SER”, while
underrepresented in constant trajectories of SER/HI, BO and SSE. Further, foreign-born
were mainly overrepresented in ”Constant UE”, ” Constant LQ” and ”Fluctuating LQ”.

5.5.2 Risk of common mental disorder
Figure 8a displays the fully adjusted HRs of CMDs for the total population as well as for
women and men. All low-quality employment trajectories except ”Constant SSE” were
associated with increased risk of CMD-diagnosis. The most hazardous trajectories were
”Mobility within LQ” (a2HR 1.62, CI 1.17-2.23 ), ”Fluctuating LQ” (a2HR 1.49, CI 1.261.77), ”Constant UE” (a2HR 1.42, CI 1.16-1.74), ”Constant LQ” (a2HR 1.29, CI 1.21-1.38)
and ”Constant PER” (a2HR 1.27, CI 1.24-1.31). A greater number of low-quality
trajectories were associated with an increased risk among women, as compared with men.
For instance, “Downwards HQ to LQ” increased the risk among women (a2HR 1.14, CI
1.10-1.19), but not among men. Among men, however, “Constant SSE” (a2HR 0.87, CI
0.82-0.91) was associated with a decreased risk. For both genders, “Constant SER/HI”
(women: a2HR 0.83, CI 0.80-0.85; men: a2HR 0.68, CI 0.66-0.70) and “Constant BO”
(women: a2HR 0.86, CI 0.76-0.97, men: a2HR 0.77, CI 0.72-0.82) decreased the risk of
CMDs.
Depression, anxiety, and stress-related disorders were investigated as separate outcomes in
additional analyses. The majority of low-quality trajectories increased the risk for each of
these outcomes individually, with the exception of ”Constant SSE”. In the gender-separate
analyses, the risk for stress-related disorders were especially prominent among both women
and men on the basis of low-quality trajectories. See Paper IV for more details.

5.5.3 Risk of substance use disorder
As can be seen in Figure 8b, many of the low-quality employment trajectories were
associated with increased risk of SUDs - particularly so ”Constant UE” (a2HR 2.19, CI
1.69-2.83), ”Fluctuating LQ” (a2HR 1.90, CI 1.49-2.43), ”Constant LQ” (a2HR 1.56, CI
1.41-1.72) and ”Constant PER” (a2HR 1.28, CI 1.21-1.34). Although these patterns were
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similar across genders, ”Constant UE” was not associated with SUD-risk among women,
while it was the most hazardous trajectory for men (a2HR 1.99, CI 1.63-2.44). Further,
“Constant SSE” did not increase the risk of SUDs in the total population but tended to
increase the risk among women (a2HR 1.19, CI 1.04-1.37), and decrease it among men
(a2HR 0.90, CI 0.84-0.96). This pattern was also seen for “Constant BO” (women: a2HR
1.27, CI 1.01-1.58; men: a2HR 0.90, CI 0.83-0.98). Decreased risk was further found
among men in terms of “Constant SER/HI” (a2HR 0.76, CI 0.73-0.79), which was less
pronounced among women (a2HR 0.94, CI 0.87-1.00).
In additional analyses, alcohol use disorders and non-alcoholic use disorders were
investigated as separate outcomes. In the total population, the risk of both these disorders
followed the same patterns as SUDs. In addition, “Within LQ” increased the risk for
alcohol use disorders, while “Constant UE” was particularly hazardous for non-alcoholic
substance use disorders – both of which tended to be driven by men only. Women had
larger risk estimates of alcohol use disorders and non-alcoholic use disorders, as compared
with men, in “Downward HQ to LQ”. See Paper IV for detailed estimates.

5.5.4 Risk of suicide attempt
In terms of suicide attempt, displayed in Figure 8c, in particular ”Constant UE” (a2HR
1.76, CI 1.13-2.73), ”Constant LQ” (a2HR 1.30, CI 1.11-1.52), and ”Constant PER” (a2HR
1.22, CI 1.14-1.31) were associated with an increased risk. ”Constant PER” increased the
risk for both genders (women: a2HR 1.14, CI 1.02-1.28; men: a2HR 1.28, CI 1.17-1.41),
”Constant LQ” only increased the risk among men (a2HR 1.45, CI 1.22-1.71), while
”Constant UE” did not increase the risk for either gender. Further, ”Downward HQ to LQ”
was also associated with an increased risk for women (a2HR 1.19, CI 1.07-1.33). Only
“Constant SER/HI” was associated with a decreased risk of suicide attempt, overall and for
each gender separately (total: a2HR 0.86, CI 0.82-0.90; women: a2HR 0.90, CI 0.82-0.98;
men: a2HR 0.85, CI 0.80-0.90).
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Figure 8a-c. Fully adjusted hazard ratios for common mental disorders, substance use
disorders and suicide attempt
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Figure originally published in Jonsson et al. 2021, doi: 10.5271/sjweh.3978, and is licensed under a Creative
Commons Attribution 4.0 International License https://creativecommons.org/licenses/by/4.0/.
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6 DISCUSSION
6.1

KEY FINDINGS

The aims of this thesis were in part been methodological and in part analytical, with the
overarching goal of advancing research on the way we study PE and the knowledge we
have on its association with health outcomes. The overall findings in relation with the aims
are visually displayed in Figure 9. In summary, we found that it proved possible to recruit a
diverse sample of non-standard employees in Stockholm County by the means of webRDS
(Study I). In the collected sample, we were able to assess degree of PE with the EPRES-Se
and identify associations with poor self-reported general health and mental health (Study
II). With the use of a typological and summative scale approach, PE could be identified in
registers. We found a traditional PER-type, which constituted one fifth of the study
population, the precariousness of which was confirmed by the scoring-method. Generally,
the sociodemographic and occupational characteristics previously known to be
overrepresented in precarious conditions were supported (Study III). With the experience
from the typological approach, employment trajectories were created across five years in
order to study its mental health effects (Study IV). Trajectories of low quality increased the
risk of CMDs, SUDs and suicide attempt, and particularly so the constant trajectories. The
notable exception was constant solo self-employment, which generally did not increase the
risk for any of the outcomes. Women and men tended to be differentially affected by some
low-quality trajectories in terms of mental health outcomes.
Figure 9. Overall fulfillment of aims, Study I-IV
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Methodological

Analytical

6.2

METHODOLOGICAL AIMS – ADVANCING RESEARCH ON PRECARIOUS
EMPLOYMENT

6.2.1 Sampling non-standard employees (Study I)
In Study I, a sample of non-standard, precarious, employees was recruited by the means of
webRDS, a method which, to our knowledge has not been implemented in this population
previously. The method was primarily implemented in order to evaluate its usefulness in
the precarious population, which generally is considered hard to reach due to the
complexity of the PE-definition, potential stigma (6), as well as low participation of men,
young and foreign-born in national labor market surveys (98, 99). Further, national surveys
are limited in assessing precariousness, so an additional purpose was to assess degree of PE
with the recently translated EPRES-Se. Generally, webRDS satisfactorily recruited a
sample of non-standard employees. The response rate was satisfactory (62% as compared
with approximately 50-55% in the LFS and SWES (97, 99, 129, 130)), recruitment
frequencies and the number of waves in the recruitment chains were in the scope of
previous studies (131), the sample stabilized, underrepresented groups were recruited, and
the EPRES-Se proved promising in the Swedish context (49). The success was however
challenged by a few factors. For one, a relatively large share of the seeds did not recruit a
peer, leading to “dead” recruitment chains, while only a few seeds managed to give rise to
long recruitment-chains. Secondly, the inclusion criteria for the study were complex which
likely hampered recruitment of peers. Third, the incentive-scheme is expensive and could
further have contributed to sampling bias and repeated participation through subject
duplication and/or subject impersonating (104), which, despite our best efforts proved
difficult to ensure in this web-based study. Fourth, the sample, which took six months to
recruit, was limited and more multifaceted analyses such as gender-stratification, could not
be conducted. Fifth, inaccuracy in subjective reporting of degree underlying the
construction of sampling weights could impact the estimates in either direction (131, 132).
Further, in RDS, sampling is by design to a great extent hidden from the researcher
indicating that it relies heavily on assumptions. Several methodological challenges yet
remain, for example in terms of how RDS-samples should be implemented in regression
analyses and how to properly assess the magnitude and effect of potential biases (113, 132134). Hence, well-developed analytical strategies as well as modification of the
implementation of webRDS serving to accommodate the above-mentioned limitations
could make this method a promising tool for recruiting precarious employees on a larger
scale.
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6.2.2 Register-based operationalizations of precarious employment (Study
III-IV)
In Study III, the first version of the SWE-ROPE was developed and presented as both a
summative scale score approach and a typological approach. Conceptually, both the
operationalization of PE and its characteristics aligned with expectations. Lower scores,
indicating higher precariousness, were seen among women, young, foreign-born and
individuals with lower education. Also, economic sectors of “accommodation and food
service activities” and “agriculture”, as well as occupations of elementary kind (e.g., food
preparation assistants), agricultural workers and service and sales workers received poor
scores. The PER-type at large confirmed the characteristics identified by poor scores. The
exception was agricultural sector-workers which instead were prominent in the precarious
self-employed type. These results are in line with previous studies (6, 40-42). When the
typological approach was further implemented in Study IV to assess employment
trajectories, sociodemographic characteristics and mental health outcomes overrepresented
in low-quality trajectories were again distributed according to expectation. All in all, this
indicates that the assessment of PE was successful in Swedish data. The potential to use a
summative scale approach, a typological approach, as well as a trajectory-based approach
to study precariousness on the Swedish labor market is indeed a powerful tool to advance
research on PE regarding surveillance, risk of poor health and potential mediators in further
longitudinal studies.

6.3

ANALYTICAL AIMS – PRECARIOUS EMPLOYMENT IS ASSOCIATED
WITH POOR HEALTH

6.3.1 Cross-sectional evidence on self-reported health (Study II)
In the PREMIS-sample, a high degree of PE was found to be associated with both general
and mental health. These findings support previous studies applying the EPRES in salaried
populations in private sectors workers in Chile (60), in salaried workers in Spain (76), and
Catalonia (75), as well as EPRES-based constructs in Europe (94, 95). The studies in Chile
and Catalonia found associations with both general and mental health, while the Spanish
study only assessed mental health - estimates were overall larger than those found in Study
II. Other multidimensional survey-based measures point in the same direction (43). To our
knowledge, no studies using the EPRES-construct has assessed MSP or similar physical
outcomes. However, the European studies (94, 95), in addition to finding support for mental
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health symptoms, also found support for bodily pain – findings which could not be
supported by Study II. This association has also been reported by other studies, although
with divergent PE-assessment and study populations (e.g., (135, 136)). The lack of
association in PREMIS could for instance be explained by the composition of the PREMISsample, in which the most precarious group was young and hence might not yet have
developed physical complaints (99). Hence a “healthy worker effect” might be in play. The
evidence of an association between PE and MSP is generally limited and demands further
attention. Moving forward, the EPRES-Se calls for further implementation in the Swedish
context.

6.3.2 Longitudinal evidence on employment trajectories and mental health
outcomes (Study IV)

6.3.2.1 Common mental disorders
The effect of constant exposure to low-quality employment on CMDs, as identified in
Study IV, is supported by previous longitudinal research. Previously, studies have reported
associations with adverse mental health stemming from a poor labor market state (82), poor
attachment to the labor market (15, 79), precarious employment (15), and continuous nonstandard employment (84, 137-139), as well as continuous unemployment (137, 138, 140,
141). Further, the associations found between fluctuating trajectories and an increased risk
of CMD-diagnosis find support in previous studies assessing trajectories characterized by
instability (82), exposure to PE at some point in time (72), frequent changes in temporary
contract (84) and discontinuous work history (142, 143) – the latter is also partially
supported by another study (78). Finally, mobility within low-quality employment, and
downwards mobility, were also associated with increased risk for CMDs. The previous has
been identified in mainly Asian studies reporting mobility between non-standard
employment and/or unemployment to be associated with depressive symptoms (89, 137,
144, 145), while effects of the latter is more established in previous literature (84, 87, 88,
90, 91, 137, 138, 140, 141, 146). It should be noted, however, that exposure assessment in
previous studies has varied greatly, and that few have approached PE/EQ in a
multidimensional manner.
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6.3.2.2 Substance use disorders
Exposure to constant PE, LQ and UE increased the risk of diagnosis of SUDs, an
association which receive support from previous research. A Swedish register-based study
of low labor market attachment found increased risk of diagnosis of alcohol use disorders
(83), while continuous unemployment have been found to increase alcohol consumption
(147, 148). Studies also support our finding of increased risk of SUD stemming from
downwards mobility (147, 149). However, research is generally scarce, and it was not
possible to identify previous studies on non-substance use disorders or studies confirming
our finding of fluctuating LQ on subsequent SUD. More research is called for in order to
establish further evidence on these associations.

6.3.2.3 Suicide attempt
We found particularly clear patterns of risk increases in suicide attempt on the basis of
constant trajectories, including constant UE, PER and LQ. In terms of unemployment,
previous meta-analyses have provided evidence for associations with suicide and suicide
attempt (150, 151), supporting our finding. Previous studies have also reported associations
between a low occupational grade and risk of death by suicide during follow-up (152),
while continuous non-standard employment has been found to increase the risk of suicidal
ideations (153). Further, no association between self-employment and suicide attempt was
supported in our study. This has however been shown by a previous Swedish study in
which self-employed in limited liability companies had reduced risk of death by suicide
while sole proprietors did not (154). Our study, did not, however, differentiate between
company-types, which in part could explain differences in results.

6.3.2.4 Gender differences
A few noteworthy gender differences were observed in between patterns of employment
trajectories and the investigated outcomes. Constant SSE generally did not increase the risk
of diagnosis of either outcome, which is in contrast with expectation as associations
between certain types of self-employment and poor mental health has been reported by a
few previous studies - both longitudinal (15, 154) and cross-sectional (39, 155). Constant
SSE reduced the risk of CMDs and SUDs among men, while this trajectory increased the
risk of SUDs among women. The increased risk of SUDs among women has been
discussed in Paper IV and hypothesized to in part be explained by differences in income,
family and household-responsibilities, work-life balance and job demands between self47

employed women and men (156-158). However, no relevant previous studies could be
identified on SUDs in particular, as longitudinal evidence is scarce (159). Previous studies
on mental health outcomes generally seem to be inconclusive regarding effects of selfemployment, overall and across genders. For instance, a previous study report that recent
self-employment increases the risk of being prescribed sedatives, but not antidepressants
(160), supporting the notion that there might be differential effects of employment on
various mental health outcomes. Further, a recent study of self-rated mental illness found
that men had decreased risk if wealthy self-employed, while there was no significant
association for women, as assessed by a multidimensional approach to EQ (15). No wealthy
self-employed trajectory emerged among women. Another study found that men had higher
risk of psychiatric diagnosis than women, if in self-employment. Further, women, but not
men, has been found that have increased life satisfaction as solo self-employed, while selfemployment with employees had positive effect on life satisfaction for both genders (161).
All in all, the characteristics and type of self-employment tends to be of importance for
poor health overall, but also to differ across genders and outcome. The lack of consistent
evidence on these associations demands further attention in research.
Further, downward mobility was more hazardous for women as compared with men. Much
previous research, however, report downward mobility to be more detrimental among men
(87, 88, 91, 162). This has been explained by the so-called “breadwinner model”, in which
breadwinners (traditionally men) fare worse by negative employment transitions (e.g.,
becoming unemployed) due to their discontinued ability to provide for the family. Although
our results generally pointed towards small risk increases, our results are in direct
opposition with such a hypothesis. Differences in exposure- and outcome-assessment
between the studies could in part give rise to differences in results. Cultural differences
between Sweden and other countries could also contribute to variations in findings. In
Sweden, women are highly participating in the labor market (163), and gender-equality is
among the highest in Europe (164), indicating there might not be a clear-cut breadwinner in
a romantic partnership to the same extent as in other countries. Further, women report
strenuous work to a larger extent than men (165) as well as higher levels of work-to-family
conflict stemming from job insecurity (166), they also still earn less (167), while yet taking
more responsibility for home care e.g., through parental leave and care of sick children (3).
Hence, women might experience additional burdens which could contribute to poorer
mental health if in a trajectory of downward mobility, as compared with other societal
contexts. These aspects are however not likely of fully explaining differences in results, and
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further studies are needed in order to disentangle the mental health effects of downward
mobility between genders.
6.3.3 Factors hampering comparability between studies
Although results stemming from Study II and IV at large is supported by previous research,
comparability is limited by a number of factors. First, heterogeneous operationalizations in
cross-sectional and longitudinal exposure assessment could yield slightly or very divergent
results, making direct comparison challenging. From a PE-perspective, very few studies
have approached operationalization of trajectories through a multidimensional assessment
(15), although some have combined items for exposure (e.g., (72, 78, 79, 143)). This is also
the case for cross-sectional assessment. As noted in the introduction, unidimensional
assessment is likely of leading to misclassification (60, 63, 168). Further, considering the
likely cumulative effects of poor employment conditions introduced over time (77, 78,
169), multidimensional exposure assessment of PE or EQ is essential in follow-up exposure
assessment.
Second, few studies have used objective measures for creating the exposure or the
identifying outcome (82-84). Objective measures decrease the risk of bias stemming from
e.g., selected samples or social desirability. However, register-based measures are also at
the mercy of data available, which could entail e.g., poor proxy-measures of PE conditions.
Survey-data on the other hand enables assessment of dimensions of PE that seldomly are
included in register-data, and can also detect symptoms of mental illness that are not severe
enough to end up in registers. These factors likely yield differences in estimates stemming
from register- and survey-data.
Third, studies have at times failed to account for social strata of importance, such as gender
(69, 170, 171), despite the general notion of labor markets being gender segregated. Study
III-IV indicated that women and men were present to a varying extent in ETs characterized
by self-employment, multiple job holding, high-income (Proficians in Study III, SER/HI
income in Study IV), and SER. Women were solely more frequent in PER and SER.
Differences were also evident in trajectories, in which women were overrepresented only in
trajectories of constant SER and upwards mobility, while Constant PER was equally
distributed among the genders. These studies indicate that women and men in Sweden have
different labor market experiences, but evidence on how and why these groups are
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differentially affected by these exposures in terms of poor mental health is lacking and
demands further attention in research, e.g., by incorporation of gender-sensitive analyses.
Fourth, the societal context influence comparability between studies. For example, the
EPRES was originally developed in the Spanish labor market and has been most frequently
applied in this context. The Spanish labor market context is however highly precarious,
with high rates of temporary employment and unemployment (11, 127), and limited
unionization and protection (127). Precarious employees on the Spanish labor market report
worse health as based on labor market insecurity (21), as compared with Sweden and other
social-democratic welfare states (21, 127). This notion was further highlighted by
differences in estimates stemming from Study II and previous studies. Further, a large
number of longitudinal studies are stemming from South Korea (89, 135, 137-139, 144,
153, 162, 172), a country which has above-OECD-average rates of temporary employment
and a very uneven power distribution among temporary and permanent employees (21),
indicating high levels of precariousness for many employees. In addition, South Korea is
characterized by patriarchal values, a wide gender-pay gap, and uneven distribution of
economic responsibility between genders (162), which is largely different from the Swedish
context. Contextual factors hence need to be considered as these could contribute to
differences in results between studies.
Finally, there’s a lack of longitudinal studies. Up to date, there are no longitudinal studies
implementing the EPRES, which hampers the ability to make causal inferences on the basis
of this otherwise influential instrument. Further, the scarcity of longitudinal studies of
employment trajectories and a range of outcomes, such as stress-related disorders, alcoholuse disorders, non-alcohol-use disorders, and suicide, as well as physical health outcomes,
contribute to inconsistencies in findings and reduced comparability between studies. The
increased risk of several mental disorders as well as suicide attempt, stemming from
exposure to poor quality trajectories, identified in Study IV make a noteworthy contribution
to previous literature.

6.4

METHODOLOGICAL CONSIDERATIONS

In epidemiological research the overarching goal is to achieve accurate estimates, that is,
estimates that are precise and valid. The precision and validity of a study are evaluated on
the basis of potential errors stemming from study design, conduct or analysis (93). Below
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follows an attempt to highlight the most important methodological considerations of the
studies included in this thesis.

6.4.1 Study design
This thesis included both cross-sectional and longitudinal studies. An issue to consider
regarding study design is reverse causation, i.e., that the potential direction between
exposure and outcome is reverse (i.e., exposure to poor health is associated with increased
risk of ending up in precarious employment conditions). By design, reverse causation
cannot be accounted for in cross-sectional studies, including Study II, as there is no
temporality to account for cause and effect. This further hampers the ability to make causal
inferences. In Study IV, reverse causation was accounted for by excluding individuals with
a mental disorder or suicide attempt two years preceding the exposure assessment or during
exposure assessment, as well as by adjusting for any history of mental disorder
diagnosis/suicide attempt prior to that (90, 110).

6.4.2 Random and systematic errors
Random error refers to random variation occurring in a study, while systematic errors can
be grouped as biases stemming from sampling (selection bias), measurement and
classification of variables (information bias), and confounding (confusion of effects). A
study with small random errors can be said to be precise. A study with small systematic
errors can be said to be valid, and by extension can its results be inferred to the source
population (internal validity). Internal validity is a prerequisite for external validity, in
which results can be inferred to populations other than the source population (93).

6.4.2.1 Random errors
Random errors are due to chance variability and can thereby affect studies independently of
design. Random errors tend to decrease with increasing sample size and as such, studies
with large study populations are more precise. By that, random error was minimized in the
register-based studies. However, the large numbers of strata in Study IV could decrease
precision due the sparse data in these. In Study II, the sample size was limited, hence
decreasing precision due to the potentially larger influence of random error. Overall,
random error was not considered substantial.
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6.4.2.2 Selection bias
Selection bias arise from the selection of participants or factors influencing study
participation (93). In the PREMIS-sample, differential recruitment and self-selection bias
could arise due to the topic of the study and the invitation process coupled with the
incentive scheme applied in RDS-methodology. If individuals with a high degree of
precariousness are invited to a larger extent, and/or choose to participate to a larger extent
than less precarious individuals, the sample would disproportionally include participants
with low income and high precariousness - the latter which could bias the estimates towards
null. Further, Study IV was a closed cohort study, constituted by a sample with a minimum
of one employer and no mental disorder/suicide attempt diagnosis during five consecutive
years. This could have implications on the estimates, as workers ending up in long-term
unemployment, disability or sickness during the exposure assessment would be excluded,
which would bias the estimates towards null and underestimate the effects. This could be
seen as a type of “healthy worker effect” in which only individuals healthy enough to
sustain employment across five years were included in the cohort. This potential bias was in
part accommodated by allowing unemployed individuals with an employer to be included
in the study population, but could still implicate that estimates were underestimated.
Another potential sampling issue refer to the sampling frame and under-coverage of recent
immigrants and informal workers. Neither of these groups could be sampled in Study II and
IV due to a lack of PIN and/or due to the lack of an employer in Study IV. Both these
groups are likely of being precarious, which hence could indicate that the estimates are
underestimated. However, as the group of informal workers is thought to be small (80),
while LISA has high coverage (under-coverage of recent immigrants is more likely in
periods with high influx of immigrants, such as in 2015) (173), the potential
underestimation is considered limited.

6.4.2.3 Information bias
Information bias arise in response to collecting or classifying information on study
participants erroneously (174). Misclassification can occur of both exposure and outcome.
Misclassification of outcome can arise due to incorrect case-identification (175). In study
IV, mental disorder diagnoses (including suicide attempt) was the outcome. The NPR has
close to total-coverage and high validity (121), hence misclassification is unlikely. It is
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however possible that the physician, by human error, provides an incorrect diagnosis,
leading to misclassification causing a dilution of effects. Including primary diagnosis as
well as additional diagnoses, and grouping specific diagnoses in subgroups (e.g., CMDs),
reduces this risk. It should further be noted, that only including severe, diagnosed, cases of
mental disorders will tend to lead to a general underestimation of effects. Further, in Study
II, misclassification of the outcome could arise from the cut-off used to distinguish cases
from non-cases (176). In all outcome-measurements, the cut-off was rather lenient in order
to account for sample size limitations and increase comparability with previous studies. For
example, the cut-off for poor general health included the response-option “fair”. A previous
study have shown both “fair” and “poor” general health, as compared with “good” health,
to be associated with increased risk of mortality in a dose-response manner (68). Hence,
including this response-option in identification of cases could lead to an underestimation of
poor general health. Similarly, poor mental health was measured with the GHQ-12 and a
cut-off of >3 points on a 12-point scale. Optimal trade-off between sensitivity and
specificity for the PREMIS-sample, considering the average GHQ-12 score, would
according to the developer be >4 (177). Hence, the estimates in Study II could be
underestimated.
Misclassification could also arise due to incorrect classification of exposure. In Study IV,
misclassification could occur within ETs and further within trajectories. For instance, the
solo self-employed is likely constituted by a diverse group, as it includes all self-employed
individuals without employees. Hence, both dependent self-employed, successful
consultants, and other types, are grouped together – nuances which the SWE-ROPE could
not account for. When these are grouped together and considered low quality employment,
misclassification of some of these groups hence occurs. This misclassification has further
implications for the trajectories in which solo self-employment was categorized, such as
constant SSE and constant LQ, as the heterogeneity of this group likely leads to a dilution
of effects. By nature, the creation and grouping of ETs according to perceived quality, and
further according to trajectory-patterns, in general induces heterogeneity as the number of
potential trajectories need to be reduced for analytical feasibility.
Further, Study II could be subject to common method bias, which arise due to the exposure
and outcome being measured with the same method and/or at the same point in time.
Hence, survey-based cross-sectional studies are especially prone to this bias. Common
method bias arise when participants systematically score the survey in a biased way, e.g.,
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due to social desirability tendencies or because of similarities in how the constructs are
structured or worded. In Study II, using instruments for exposure and outcome assessment
of different format (length, formulation of questions, response options etc.) could have had
a reducing impact of this bias (178). However, social desirability could have been
prevalent, leading to an overestimation of associations.

6.4.2.4 Confounding
Confounding, i.e., the mixing of effects stemming from variables associated with both the
exposure and outcome (174), is important to account for as these biases the estimates if
unaccounted for. Both Study II and IV were adjusted for factors considered confounders in
the associations between PE and health, and employment trajectories and mental health.
These were selected based on DAGs in an effort to select the minimal sufficient adjustment
sets necessary. Still, there might be residual confounding that could not be taken into
consideration. For instance, in Study II, parental SEP or previous mental health was not
considered as these data were not accessible. Further, in Study IV, potential residual
confounding could also stem from e.g., under-coverage of diagnoses for participants and/or
their parents in inpatient data as full coverage was not in place until the end of the 1980’s
(121), as well as missing data on education among foreign-born (119). Hence, there is a risk
that the associations found were affected by residual confounding and that estimates could
be overestimated. Residual confounding is however, not at large expected to account for the
results found in the studies.

6.4.3 Generalizability
Based on the above discussion, the results from Study IV could be considered generalizable
to the source population and further to working populations in countries under similar
welfare regime and culture, i.e., Denmark, Finland, Norway. These countries are, similarly
as Sweden, largely based on social democratic values, extensive social protection and
egalitarian employment protection (21, 22). Due to the sampling-approach and specific
inclusion criteria in Study II, generalizability is limited. The results could, under the
assumption that equilibrium was achieved and weights were computed without error, at
most be considered generalizable to the non-standard population of Stockholm County. Due
to potential limitations of webRDS, as previously discussed, it would however be safer to
assume that the generalizability only applies to the specific study population.
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6.5

FUTURE DIRECTIONS

Considering the dynamic nature of the labor market, studies of employment conditions and
their implications on workers will continue to bear relevance. With the challenges surveybased research is facing today, research on PE will have to adapt and strive towards
alternative ways of sampling this population if it does not prove possible in registers. For
instance, recent immigrants and informal workers are prone to be left out of studies - a
challenge which demands further attention. Overall, surveillance of the population in PE
could be well-served by register-based approaches. Here, SWE-ROPE provides a good
option, enabling an objective measure of PE and an ability to study a range of health
outcomes currently understudied, such as physical health outcomes as well as specific
mental health outcomes, including substance use disorders and suicide. Further
development of SWE-ROPE is encouraged, for instance in order to better distinguish
conditions within certain ETs, as well as to develop additional items. For instance, an item
of part-time employment would be beneficial in particularly studies requiring determination
of time at risk, such as studies on work-related injuries and accidents among PEs.
Application of SWE-ROPE in other contexts would further enhance comparability and
continue to build evidence for the harmful effects of PE on health. In order to approximate
actual PE-exposure stemming from mobility and cumulative effects across time, studies
applying working life course trajectories are called for. These approaches would further
enable studies of mechanisms linking PE with health, the knowledge of which is still
limited.
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7 CONCLUSIONS
In conclusion, this thesis provided support for alternative methods in recruiting, sampling
and studying precarious employees in the Swedish labor market, and further for
associations between PE, low-quality employment trajectories and poor health. More
specifically, by implementation of webRDS a sample of precarious employees could be
satisfactorily recruited. Within the sample, evidence for associations between exposure to
high employment precariousness and poor self-rated health was established. Further,
precarious employees were accessible through register-based data and both a typological
and a summative scale approach to assessment were presented. The typological approach
was subsequently applied across time in order to create (low-quality) employment
trajectories, which were found associated with increased risk of diagnosed common mental
disorders, substance use disorders and suicide attempt. SWE-ROPE grants access to an
objective measure of PE that could be used to study a range of register-based health
outcomes seldomly explored in terms of PE.
Considering the high prevalence of poor mental health in Sweden, the results from this
study further emphasize the need to combat precarious employment. Improving
employment conditions is central, including stability of employment and protection from
unemployment, decent wages and union representation, i.e., decent employment conditions
across a life-course perspective. The dynamic nature of the labor market constitutes a need
for surveillance of the development of precarious conditions. Further knowledge gaps
remain to be filled, including evidence on scarcely studied health outcomes. Moving
forward, alignment of definition and assessment of PE is crucial to enhance crosscomparisons across studies and contexts. Longitudinal studies with life-course approaches,
in which mechanisms and differentially affected sociodemographic groups are studied,
would further serve to establish evidence on the negative health effects of PE, but also shed
light on how employment precariousness and poor health can be alleviated through policy
and labor market legislations.
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10 SUPPLEMENTARY MATERIAL

10.1 ADDITIONAL VARIABLES IN STUDY III-IV
Table S1. Additional variables included in Study III-IV
Variable

Categorization

Sex
Age
Education
Country of birth
Occupation
Economic sector

Female, male
18-24, 25-34, 35-44, 45-54, 55-65
Primary, secondary, tertiary <2 years, tertiary >3 years
Sweden, Nordic countries, EU-28, outside EU-28
Two-digit level SSYK-12 categories
15-level SNI-2007 categories:
Agriculture, forestry, fishing; Mining and quarrying;
Manufacturing; Electricity, gas and air conditioning supply,
Water supply, Sewerage, waste management and
remediation activities; Construction; Wholesale and retail
trade, repair of motor vehicles and motorcycles;
Transportation and storage; Accommodation and food
service activities; Information, communication; Financial
and insurance activities; Real estate activities; Professional,
scientific and technical activities; Administrative and
support service activities; Public administration and
defence; compulsory social security; Education; Human
health and social work activities; Arts, entertainment and
recreation; Other service activities
Yes, no

Studied during
year
Ownership
sector
Marital status

Individual
history of mental
disorder or
suicide attempt

Parental history
of diagnosis
Parental SEP in
childhood

Private, public

Study
III
x
x
x
x
x
x

Study
IVa
x
xb
xc
xd

x
x

Married/cohabiting with children, married/cohabiting
without children, single with children, single without
children
Yes, No
Mental disorder diagnosis (ICD-10: F00-F99; ICD-9: 290316; ICD-8: 290-309) or suicide attempt (ICD-10: X60X84, Y10-Y34; ICD-9: E950-E959, E980-E989; ICD-8:
E950-E959) registered in inpatient care between 19642002
>One parent, no parent, unknown
Between 1964-2004 using the same specifications as above
Manual, non-manual, farmer/self-employed, unknown
Measured in 1960, 1970, 1980 or 1990.

SEP=socioeconomic position; a. In Study IV variables were treated as confounders; b. In year 2005 the
oldest age-group was 55-61 years; c. Tertiary education was grouped as one category
d. Nordic countries were grouped as EU-28
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x

x

x
x

23.1

42.3

16.7

36-62

Higher education, >3 y

18.9

30-35

Higher education, <2 y

50.8

34.6

13.6

25-29

57.6

Women

18-24

42.4

Men

High school

Education

Age

Sex

%

33.8-50.8

15.8-30.3

26.4-42.8

10.3-23.0

12.3-25.6

42.2-59.3

7.8-19.5

49.1-66.0

34.0-50.9

95%CI

Sample

33.7

27.4

38.9

18.9

16.6

48.4

16.1

51.1

48.9

%

Low PE

24.3-44.6

18.7-38.1

29.2-49.6

11.6-29.3

9.8-26.5

38.1-58.9

9.5-25.9

40.6-61.5

38.5-59.3

95%CI

Estimated

40.3

23.3

36.4

6.2

21.5

41.5

30.8

56.9

43.1

%

74

31.9-48.8

15.9-30.6

28.1-44.7

2.0-10.3

14.5-28.6

33.1-50.0

22.8-38.7

48.4-65.4

34.6-51.6

95%CI

Sample

36.3

21.4

42.3

3.3

20.8

40.6

35.2

52.4

47.6

%

26.5-47.5

13.7-31.7

31.8-53.5

0.96-11.1

12.9-31.7

30.6-51.6

25.5-46.4

41.4-63.1

36.9-58.6

95%CI

Estimated

Moderate PE

23.3

27.1

49.6

10.8

5.8

39.6

43.9

48.2

51.8

%

15.9-30.6

19.5-34.8

41.0-58.2

5.6-15.9

1.9-9.6

31.4-47.7

35.6-52.1

39.9-56.5

43.5-60.1

95%CI

Sample

%

23.5

19.5

57.1

10.4

2.6

38.9

48.1

44.8

15.3-34.3

13.3-27.6

46.6-67

5.3-19.3

1.19-5.6

29.8-49.1

38.1-58.2

35.1-55.1

44.9-64.9

95%CI

Estimated

55.2

High PE

Table S2. Sociodemographic characteristics of the PREMIS-sample (n=401), stratified by degree of precariousness, unweighted (sample) and
weighted (estimated). Study II.

10.2 SOCIODEMOGRAPHIC CHARACTERISTICS OF THE PREMIS-SAMPLE, UNWEIGHTED (SAMPLE) AND WEIGHTED
(ESTIMATES)

13.7

Non-Swedish

Occupation

49.6

50.4

Non-manual

62.9

No

Manual

37.1

Yes

Previous unemployment

86.3

Swedish

Country of birth

Table S2 Continued

41.6-59.2

40.8-58.4

54.6-71.1

29.0-45.4

7.9-19.6

80.4-92.0

44.4

55.6

76.2

23.8

17.4

82.6

33.8-55.5

44.5-66.2

66.7-83.7

16.3-33.2

10.5-27.6

72.4-89.5

54.3

45.7

51.2

48.8

14.6

85.4

75

45.7-63.0

37.0-54.3

42.5-59.8

40.2-57.5

8.5-20.1

79.3-91.5

47.7

52.3

60.5

39.4

15.5

84.4

36.8-58.8

41.2-63.2

49.6-70.5

29.5-50.4

9.3-24.9

75.1-90.7

33.6

66.4

42.5

57.5

28.5

71.5

25.7-41.5

58.5-74.3

34.2-50.7

49.3-65.8

20.9-36.0

63.9-79.1

25.8

74.2

46.5

53.5

27.5

72.5

18.3-35.1

64.9-81.7

36.6-56.8

43.2-63.4

19.4-37.4

62.6-80.5

