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ABSTRACT

Due to population ageing and the increasing dependency ratio, maintaining a
sufficient workforce has become an important national policy target in Finland. As
the population shrinks, prolonging working careers becomes one of the key factors
in sustaining a sufficient workforce. Work disability, especially when it is long-term,
is one of the main reasons for leaving the labour market early. Previous studies have
identified many risk factors associated with long-term work disability, of which one
of the most important is low socioeconomic status. However, to date very little
research has been conducted on the mechanisms underlying the risk of long-term
work disability and the associated socioeconomic disparities. This study examines
the process leading to the development of a long-term work disability, and the
socioeconomic differences in this process.

This dissertation consists of four studies that examine two aspects of long-term
work disability: the transition to sickness absence and disability retirement. Further,
they examine the socioeconomic disparities that relate to these transitions arising
from family background, sickness absence development and psychosocial work
environment. The studies use longitudinal register-based datasets on the Finnish or
Swedish population over a fifteen years period from 1999-2014, with national
representative samples.

The first article is based on a 10 % population sample of Finnish residents and
uses a discrete-time event history model to examine the association between
educational attainment and family background on disability retirement in young
adulthood. The second and third articles use a 70 % population sample of Finnish
residents linked to data on sickness benefits and disability retirement. These articles
use a Cox proportional hazards model to study the role of sickness absence length
and diagnosis as predictors of disability retirement in different occupational classes
among women and men. The fourth article is based on a full population data of
Swedish residents linked with data from labour market surveys and sickness
insurance. The article examines the relationship between psychosocial work
environment, or more precisely, the occupation-specific job demands and job control
in occupations, and the risk of accumulating of sickness absence and disability
pension days over time using group-based trajectory analysis and multinomial
regression analysis.



The results of these articles demonstrate that the risk factors of long-term work
disability and the associated socioeconomic disparities are associated with the family
background and they are observed at an early phase during the life-course. Low level
of education and low levels of parental education and income-were associated with
young adults’ disability retirement. In particular, young adults whose parents have a
tertiary education and who themselves have only a basic education are at a greatest
risk of disability retirement. This result indicate that parents with higher education
can be more able to assist their offspring in getting help for their work disability.

Later in working life, sickness absence is another important factor in which the
development of long-term work disability and the associated socioeconomic
disparities develop. Long-term unemployed and manual workers have the highest
risk of disability retirement, and non-manual employees have the lowest risk.
However, the accumulation of sickness absence days increases the risk of disability
retirement most strongly among non-manual employees, and the least among manual
workers. In particular, long-term sickness absence due to mental and behavioural
disorders or musculoskeletal diseases is linked to all-cause disability retirement and
disability retirement due to same diagnostic group. Further analysis on the diagnoses
revealed that while sickness absence due to respiratory diseases or circulatory
diseases were the strongest predictors of disability retirement due to some other
diagnostic group. The role of diagnosis in the transition from sickness absence to
disability retirement was similar across occupational classes.

Analysing the effect of a psychosocial work environment revealed that
occupations with low levels of job demands or low job control, and especially with
a combination of these, are associated with unfavourable accumulation of sickness
absence and disability pension days. Contrarily, occupations with high levels of job
demands and job control are associated with low accumulation of sickness absence
and disability pension days.

To conclude, risks of developing a long-term work disability can be identified at
different processes in childhood and in work life. Attention should be paid to prevent
work disability at an early stage of life. Especially disadvantaged families should be
helped by providing low-threshold services to ensure that health problems leading to
work disability are identified as early as possible. Work disability can be prevented
by intervening, for example, in the accumulation of sickness absence days and in the
work environment. In addition, providing equal access to care, low-threshold
services and modifying work environment according to individual’s work ability can
help prevent the onset and development of long-term work disability, improve well-
being at work and prolong working careers. Measures should be tailored according
to one’s socioeconomic position, as the development of long-term work disability
varies between occupations. Understanding the risk factors associated with long-
term work disability not only helps to prevent long-term work disability at the
population level, but also helps to target preventive actions more effectively at those
who need it, reducing social inequalities in well-being at work and in health.

KEYWORDS: sickness absence, disability pension, health inequality, socio-
economic differences, regression analysis, event history, group-based trajectory
analysis
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TIVISTELMA

Vieston ikddntymisen ja huoltosuhteen heikentymisen vuoksi riittdvin tydovoiman
ylldpitdmisestd on tullut tirked tavoite suomalaisessa politiikassa. Viestonkasvun
hidastuessa on tyOurien pidentdiminen yksi tidrkeimmistd keinoista riittdvan
tyovoiman yllapitdmiseksi. Etenkin pitkittynyt tyokyvyttdmyys on yksi keskei-
simmisti syistd ennenaikaiseen tydeldmaista poistumiseen. Aikaisemmat tutkimukset
ovat tunnistaneet monia pitkittyneeseen tyokyvyttomyyteen liittyvié riskitekijoita,
joista yksi tdrkeimmistid on matala sosioekonominen asema. Pitkittyneen tyo-
kyvyttdémyyden riskin ja siihen liittyvien sosioekonomisten erojen taustalla olevia
mekanismeja on toistaiseksi tutkittu melko vdhdn. Tamén tutkimuksen tavoitteena
on selvittdd pitkdaikaisen tyokyvyttomyyden kehitysprosesseja seka siind ilmenevid
sosioekonomisia eroja.

Viitoskirja koostuu neljéstd osatutkimuksesta. Osatutkimukset késittelevét
sairauspdivdrahakaudelle ja tyokyvyttomyyseldkkeelle siirtymistd seka niihin liitty-
vid sosioekonomisia eroja perhetaustan, sairauspéivarahahistorian ja psykososiaa-
lisen tydympariston nakokulmista. Tutkimuksessa kéytetddn pitkittdisia rekisteriai-
neistoja suomalaisesta ja ruotsalaisesta tyOikdisestd véestostd ajanjaksolla 1999-
2014.

Ensimmdisen artikkelin aineisto pohjautuu 10 % satunnaisotokseen suoma-
laisista. Artikkelissa tutkitaan diskreetin elinaikamallin avulla perhetaustan ja
kouluttautumisen yhteytti nuorten aikuisten tyokyvyttdmyyselidkkeelle siirtymiseen.
Toisessa ja kolmannessa artikkelissa kdytetddn 70 % satunnaisotosta tyoikéaisisté
suomalaisista, yhdistettynd sairauspdivéraha- ja tyokyvyttomyystietoihin. Naissd
artikkeleissa tarkastellaan Coxin suhteellisten hasardien mallin avulla sairaus-
pdivirahan pituuden ja diagnoosin roolia tyOkyvyttdmyyseldkettd ennustavana
tekijanéd eri ammattiasemissa olevilla naisilla ja miehilld. Neljinnessé artikkelissa
kaytetddn ruotsalaista viestdaineistoa yhdistettynd sairausvakuutustietoihin ja tyo-
elamétutkimuksissa keréttyihin aineistoihin. Artikkelissa tutkitaan kehityspolku-
analyysin ja multinominaalisen regressioanalyysin avulla psykososiaalisen
tyoympdriston yhteyttd sairauspdivdraha- ja tyokyvyttdmyyseldkepdivien kerty-
miseen pitkalla aikavililld naisilla ja miehill.



Ensimmadisen artikkelin tulokset osoittavat, ettd pitkittyneen tyokyvyttomyyden
riskitekijat ja siihen liittyvan sosioekonomiset erot ovat yhteydessa perhetaustaan ja
ne ovat havaittavissa jo varhaisessa eldméinvaiheessa. Vanhempien matala koulutus
ja matalat tulot, sekd nuoren oma matala koulutus ovat yhteydessi nuoren aikuisen
tyokyvyttomyyseldkkeelle siirtymiseen. Erityisesti nuoret aikuiset, joiden
vanhemmilla on korkea-asteen koulutus ja itsellddn perusasteen koulutus, ovat
suurimmassa riskissa siirtyad tyokyvyttomyyseldkkeelle.

Myo6hemmin tydeldméssé sairauspéivéirahakausi on toinen tirked nivelvaihe, jossa
pitkittyneen tyokyvyttomyyden kehitys ja siihen liittyvét sosioekonomiset erot
kehittyvat. Pitkdaikaistyottomilla ja tyontekijiammateissa tyoskentelevilla on korkein
ja ylemmilla toimihenkil6illa kaikkein matalin riski siirtyd tyokyvyttomyyseldkkeelle.
Kertyvdt sairauspdivdarahapdivat kuitenkin kasvattavat tyokyvyttomyyselikkeelle
siirtymisen riskié kaikkein voimakkaimmin ylemmilld toimihenkil6illd, ja hitaimmin
tyontekijiammatissa tyoskentelevilld. Erityisesti pitkittynyt mielenterveyden ja
kéayttdytymisen héirididen tai tuki- ja liikkuntaelinsairauksien perusteella myonnetty
sairauspaivéraha on vahvasti yhteydessa tyokyvyttomyyseldkkeelle siirtymiseen misti
tahansa tai samasta diagnoosista. Lisdanalyysit osoittavat, ettd sairauspdivdraha
hengityselinten tai verenkiertoelinsairauksien diagnoosilla ennustivat ennen kaikkea
tyokyvyttomyyselikettd jollain muulla diagnoosilla. Diagnoosin rooli sairauspéivé-
rahalta tyokyvyttomyyseldkkeelle siirryttdessd oli melko samankaltainen eri
ammattiryhmissa.

TyOympariston nidkokulmasta ammatit, joissa on matala tydon vaatimustaso ja
matala vaikutusmahdollisuuksien taso, tai joissa ndméd molemmat yhdistyvit, ovat
yhteydessd epédedulliseen sairauspdiviraha- ja tyokyvyttomyyseldkepéivien kerty-
miseen. Ndiden matalaan kertymiseen ovat yhteydessd sen sijaan ammatit, joissa
tyon vaatimus- ja vaikuttamismahdollisuudet ovat korkeita.

Yhteenvetona voidaan todeta, ettd pitkittyneen tyokyvyttdmyyden riski on
tunnistettavissa erilaisissa prosesseissa sekd lapsuudessa, ettd tyOeldmassa.
Tyokyvyttomyyden ehkéisemiseen tulisikin kiinnittdd huomiota jo varhaisessa
elaménvaiheessa. Erityisesti vdhdosaisemmille perheille olisi tarjottava matalan
kynnyksen palveluita, jotta tyokyvyttdmyyteen johtaviin terveysongelmiin voitaisiin
tarttua mahdollisimman varhain. Pitkittynyttd tyokyvyttomyyttd voidaan ehkaistd
my0s myohemmin tyoeldméssd puuttumalla esimerkiksi sairauspoissaolopdivien
kertymiseen ja psykososiaaliseen tydymparistoon. Yhdenvertainen hoitoon paisy,
matalan kynnyksen palvelujen tarjoaminen ja tyOympdriston muuttaminen
yksilollisen tydokyvyn mukaan voi auttaa estiméin pitkdaikaisen tyokyvyttomyyden
syntymistd, parantamaan tyohyvinvointia ja pidentiméédn tyouraa. Kaikki nami
toimenpiteet tulisi rdatdloidd ammattiryhmén mukaan, silld pitkdaikaisen tyo-
kyvyttdomyyden kehitys vaihtelee niiden valilla.

Ymmartdmalla pitkittyneeseen tyokyvyttomyyteen liittyvid riskitekijoitd voi-
daan seki ehkaista tyokyvyttomyyttd viestotasolla, ettd kohdentaa ennaltachkéisevid
toimia yha tehokkaammin niita tarvitseville, kaventaen tyohyvinvointiin ja tervey-
teen liittyvaa sosiaalista eriarvoisuutta.

ASIASANAT: sairauspdivéraha, tyokyvyttomyys, terveyden eriarvoisuus, sosioeko-
nomiset erot, regressioanalyysi, elinaikamalli, ryhméperusteinen trajektorianalyysi-
malli



Acknowledgements

This dissertation process has been a long and instructive journey that I would not
have finalized or even begun without the support and help of countless people along
the way.

My greatest gratitude belongs to my supervisor Mikko Niemeld. Beginning from
the supervision of my master’s thesis, his support and infinite patience has made the
whole PhD process possible and digestible. Thank you for all the opportunities,
support and encouragement through these years! I am immensely grateful for my
other supervisor and co-author Jenni Blomgren. Also beginning from my master’s
thesis, her support and effort put into reading and commenting my drafts have been
invaluable. Without her knowledge and guidance, this thesis would look very
different.

I want to present my gratitude to all my co-authors. I am grateful for my co-
author Mikko Laaksonen who has provided some indispensable support and advice
with my first two articles. With the help of my dear co-authors, colleagues and
friends Sanna Kailaheimo-Lonnqvist and Heta Poylio the third article went very
smoothly. I am also grateful for Sanna and Heta for the countless lunch hours and
moments outside the academia — you have made this journey even enjoyable! Lastly,
I would like to thank my colleagues and co-authors Kristina Alexanderson and
Kristin Farrants from Sweden and Elisabeth Framke and Reiner Rugulies from
Denmark for brilliant advice and support. I am also grateful for Kristina and Kristin
for hosting me at the Karolinska Institutet in Stockholm!

I would like to thank my pre-examiners Pauli Forma and Pekka Virtanen for their
critical comments that improved this work immensely. I thank Pauli Forma for
accepting the invitation to act as an opponent in my public defence.

I have been lucky to work with a growing number of awesome colleagues at the
unit of Sociology. First of all, I would like to express my sincerest gratitude to Jani
Erola for the numerous opportunities he has provided me already long before my
PhD. I am also grateful for Elina Kilpi-Jakonen for the position in DIAL project that
not only made my PhD financially possible but also gave me exiting opportunities
and networks. I owe my gratitude to my latest office-mate Laura Heiskala who has
given me academic and emotional support and endured my endless rants. I would



also like to thank Sanni Kotimiki for collegiality as well as for the countless
discussions and lunch breaks. Laura Jaakonaho also deserves my gratitude for the
support thorough these years. My thanks goes also for Irene Prix for you eternal
patience and help especially with statistical problems, but also with my PhD journey
in general! [ am grateful for the “TITA-gang”: Esa Karonen, Antti Kéhéri, Pietari
Kujala, Henri Koskinen, Camilla Kantola, Roosa Sadell, Hannu Pihlajasalo, Sampo
Varjonen and Kati Ahonen. This gang and their comments and support made my
PhD journey smooth! I am also thankful for numerous old and new colleagues:
Hannu Lehti, Katri Aaltonen, Johanna Kallio, Patricia McMullin, Niko Eskelinen,
Vesa-Matti Paasivaara, Markus Laaninen, Emma Lamberg, Minna Koivunen and
many others!

During this journey, [ have collaborated with many outside the unit of Sociology.
I would like to thank my colleague, co-author and friend Erica Aberg for collegial
help, numerous laughs and time spent also outside the academia. Thank you also
Tero Pajunen for enduring me as an office mate and co-author! I am also grateful
for Johan Fritzell for hosting me at the Aging Research Center in Stockholm, and
my office mate Johan Rehnberg as well as Alexander Mattson for making my stay
in Stockholm as fun as it was!

I would like to thank the Academy of Finland for funding the TITA project where
I have conducted my research and Emil Aaltonen foundation for funding my PhD
for one year. I have received travel funding from the Turku Center for Welfare
Research, the faculty of social sciences and Doctoral programs of the University of
Turku, for which I am also grateful for.

I am also immensely grateful for my friends outside the University for detaching
me from the academic world and keeping me sane. Especially my gang from all the
way back from high school, my dear friends from capoeira from Turku and all over
the world, as well as from Forré and Samba had made my journey tolerable!

My deepest gratitude goes to my family. I am thankful to my parents for
believing in me even though the academics was a complete jump into the unknown.
I am also grateful for my sisters and brothers for the support. My immensely loved,
soon-to-be-born baby gave me the ultimate sprint to the finish line! The love of my
life, Giacomo, deserves my greatest gratitude for the endless support, encouragement
and companionship. Senza di te, niente di tutto questo sarebbe stato possibile.

September 2020
Laura Salonen



Table of Contents

Acknowledgements.........ccccooiiiieiiiiiimennn e 7
Table of Contents ... 9
List of Original Publications ............ccccoiiiiiiiiiiiiiiiciis 12
1 Introduction ... ————— 13
2 Conceptualising work disability and social disparities....... 16
2.1 Definition of work disability ............cccoooeriiiiiiii 16
2.1.1 Institutional and country context.............ccccvvviiiiiiinnnns 18
2.2 Social disparities in work disability..................ccco 21
2.2.1 Definition of socioeconomic position................c........... 21
2.2.2 Mechanisms behind the social gradient in work ability. 24
3 Previous findings on long-term work disability ................... 29
3.1 Socioeconomic POSItION...........cuvvviiiiiieiicece e 29
3.2 Family background............ccccooiiiiii 30
3.3 Sickness absencCe .......ccoooveiiiiiiiiiii 31
3.4 Psychosocial work environment ...............cccoe, 33
3.5 A summary of findings and gaps in previous research............ 35
4 Research design ......ccccccoiiireeiiiimmmecsirrrs e 37
4.1 Research objectives and questions............cccccoovviiiiiiiiieneninen, 37
4.2 Data .cooeiiiiii i 40
4.3 MEASUIES ....ceeeieeeiiiiee ettt e e e e e ettt a e e e e e eeanee 40
S\ = { g o o USRS 42
5 ReSUIS ..o ———— 45
5.1 Family background, own education and disability pension in
young adulthood..........c.uiiiiiiiii e 45
5.2 The length and diagnosis of sickness absence, occupational
class and disability retirement .............cccoooiiiiiiiiin 46
5.3 Job demands and job control and subsequent sickness
absence and disability pension trajectories ...........ccccoeeveeenn.... 47
5.4 Summary of the main findings ..., 48
6  DiSCUSSION....cciiiiiiriiee 50
6.1 Interpretation of the results..........cccoooeiiiiiiii 50



6.2 Methodological considerations ...........cccoooovvviiiiciiiiii e, 56

7 CONCIUSIONS ....coeiiiiiiccnnnr e 59
AbDreviations ... 62
List of References .......ccccccemriiiiiiniciinesen e 63
Original Publications............ccccciiiiiiii 79

10



Tables

Table 1.
Table 2

Figures

Figure 1.

Summary of research designs of the studies. .................... 39
Main reSUIS. c..ueii e, 49

The house model of work ability. Source: limarinen
(2008). ettt 17

11



List of Original Publications

This dissertation is based on the following original publications, which are referred
to in the text by their Roman numerals:

I

II

I

v

Salonen Laura, Kailaheimo-Lonnqvist Sanna & Pdylié Heta. Unravelling the
relationship between parental resources and disability pension in young
adulthood. Social Science Research, 2019; 83.

Salonen Laura, Blomgren Jenni, Laaksonen Mikko & Niemeld Mikko.
Sickness absence as a predictor of disability retirement in different
occupational classes: a register-based study of a working-age cohort in
Finland in 2007-2014. BMJ Open, 2018, 8:¢020491.

Salonen Laura, Blomgren Jenni & Laaksonen Mikko. From Sickness absence
to disability retirement: the role of diagnosis and occupational class within the
working-age Finnish population. BMC Public Health, 2020, 20: 1078.

Salonen Laura, Alexanderson Kristina, Rugulies Reiner, Framke Elisabeth.,
Niemeld Mikko & Farrants Kristin. Job demands and job control and future
trajectories of sickness absence and disability pension: An 11-year follow up
of 2.1 million employees in Sweden. Journal of Occupational and
Environmental Medicine. 2020. (Epub ahead of print version).

The original publications have been reproduced with the permission of the copyright
holders.

12



1 Introduction

Populations are rapidly ageing across Europe. In 2019, every fifth citizen living in
Europe was over the age of 65, and the number is expected to increase by almost 30
% by 2050 (Eurostat, 2019). This development is largely a result of increasing life
expectancy and declining fertility rates (Bloom et al., 2010). European societies are
facing major challenges such as increasing pension, healthcare and long-term care
costs with a shrinking labour force. This has led countries to focus on extending
working lives, for example, by increasing the minimum old-age pension age (OECD,
2011). However, lengthening working careers by increasing working years only at
the beginning or at the end of the career is insufficient. Improving workers’ health
and wellbeing in the middle of work career also plays an important role in
maintaining and prolonging work careers.

Every year, a large number of employees are absent from work or retire early
due to health problems. In Finland, annually around 6 % of the working-age
population is on disability retirement (ETK and Kela, 2019). Especially in Nordic
countries the number of disability pension receivers and expenditure on disability
benefits are relatively high. Both Finland and Sweden, the countries this dissertation
focuses on, are Nordic welfare states with a generous, and universal social— and
healthcare systems where the incapacity to work due to illness or accident is
compensated mainly by the public sector. As work disability imposes high costs on
society, employers, and individuals, the prevention of long-term work disability is
an important health and social policy target. However, to introduce and develop
better policies and interventions, a sufficient understanding of the underlying
mechanisms leading to long-term work disability is needed.

The development of a long-term work disability is a complicated process, which
manifests in diverse ways during the life-course. While ultimately there are several
push- and pull —factors affecting the decision to retire early, health can be considered
as one of the strongest predictors of (involuntary) early retirement (Beehr, 1986;
Feldtman & Beehr, 2011). In general, childhood is one of the most important phases
in predicting health, work ability and labour market position later in life (Duncan
and Brooks-Gunn, 2000; Halonen et al., 2014; Harkonmaki et al., 2007; Heckman,
2006). Childhood is also a crucial phase for the development of socioeconomic

13
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disparities in these domains. Children are born into families with different sets of
resources setting them on different pathways (Bjorklund and Jantti, 2011; Erola et
al., 2016; Erola and Kilpi-Jakonen, 2017a; Ganzeboom et al., 1989). This influence
of family background on health and socioeconomic outcomes later in life reflects the
different social and biological factors in childhood that can affect various health and
social outcomes later in adulthood including work disability (Ben-Shlomo and Kuh,
2002).

Important processes of long-term work disability also occur later in work life.
The accumulation of days of sickness absence is an important risk marker for future
disability retirement (Gjesdal and Bratberg, 2003; Kiviméki et al., 2004; Lund et al.,
2008) especially when the sickness absence is due to mental disorders or
musculoskeletal diseases (Alexanderson et al., 2012; Jansson and Alexanderson,
2013; Kivimdki et al., 2004). Although socioeconomic disparities are well
documented in the prevalence of both sickness absence and disability retirement
(Leinonen et al., 2011; Polvinen et al., 2016, 2014), much less is known on how
sickness absence predicts disability retirement between different socioeconomic
groups. This has gained attention only recently (Helgadottir et al., 2019a, 2019b) and
is still poorly understood.

Socioeconomic disparities mainly derive from unequal distribution of different
resources and environments (such as work environment) in which socioeconomic
groups act. Work environments can either ‘cause’ ill-health (social causation
mechanism) or push individuals with poor health into certain work environments
(health selection mechanism) which in turn are associated with an increased risk of
work disability. In particular, a psychosocial work environment is becoming
increasingly important, as physically demanding jobs are disappearing (Cerdas et al.,
2019). A common way to measure a psychosocial work environment is to measure
the level of demands and control in occupations. Previous studies have indicated that
especially high levels of job demands and low levels of control are associated with
subsequent work disability (Canivet et al., 2013; Christensen et al., 2008; Clausen et
al., 2014; Knardahl et al., 2017). However, research on the association between
psychosocial working environment and disability retirement has faced numerous
short-comings in data and methods (Fila 2016; Kain and Jex, 2010). Little is known
of how and which type of occupation-specific exposures of job demands and job
control are associated with the development of a long-term work disability.

In general, disability retirement is more common among those with low
socioeconomic positions, and these socioeconomic differences have remained
persistent since the 1970s in Finland (Hytti, 2006, 1988; Leinonen et al., 2011;
Notkola et al., 1995; Polvinen et al., 2016, 2014). However, the mechanisms behind
the association between socioeconomic position and the development of long-term
work disability are still not well understood.

14



Introduction

This dissertation aims to examine the risk of developing a long-term work
disability, and the socioeconomic disparities in this process. The key factors relevant
to the development of long-term work disability consist of family background,
sickness absence, and psychosocial work environment. These are considered
important in the process of developing a long-term work disability, and they are
treated as processes themselves. In all studies, socioeconomic disparities have a
central role. Different measures of socioeconomic positions are used to reflect the
available socioeconomic resources and labour market position.

The first article studied the long-term work disability risk as a process of
intergenerational inheritance. The article investigated the association between
parental socioeconomic position, young adult’s education and the risk of disability
retirement in young adulthood. The second and third articles focused on the process
of long-term work disability by investigating the transition from sickness absence to
disability retirement. The articles studied the association between the length and
diagnosis of sickness absence with diagnosis-specific disability retirement. The
fourth article examined the association between occupation-specific psychosocial
work environment with the development of sickness absence and disability pension
days across eleven years. While the studies are conducted on data from two different
countries — Finland and Sweden — the focus is not to be comparative. These
countries share high similarities as a welfare state, and in reference to sickness and
disability insurance systems and labour market composition.

The dissertation is divided in two main parts: a summary chapter and the original
publications. Chapter 2 discusses the theoretical approaches and conceptualisations
of work ability and social gradient. Chapter 3 reviews empirical research literature
on determinants of long-term work disability and the socioeconomic disparities in
them. Chapter 4 describes the research design, data and methods used in the original
publications. Chapter 5 summarizes the results of the articles, and chapters 6 and 7
discusses the conclusions of the results, as well as the limitations of the study and
includes a discussion on policy implications and future research.

15



2 Conceptualising work disability and
social disparities

2.1 Definition of work disability

Work ability is a complex, dynamic, and multidimensional concept and central for
many fields of sciences, sickness insurance schemes, medical practitioners, and
legislators. The concept of work ability often remains insufficiently defined in
research and its definition varies across contextual environments (Cadiz et al., 2019;
Tengland, 2011).

According to the earliest definitions, work ability is tightly connected with
health. Good health is perceived as a sign if not a synonym for a good work ability,
while illness or impairment is a sign of work disability (Ilmarinen et al., 2006;
National Research Council, 2002). While a certain level of health is necessary for
work ability, it is not sufficient. For example, performing work tasks also require
specific skillset, training, and motivation. Later the perspective has developed from
the so-called medical model to more holistic one that include interactions between
health and the work environment, the role of prevention, and eventually preventive
measures to enhancing measures (Loppela, 2004; Rantanen, 1995). These days a
widely used holistic model for work ability is based on an idea that there is a need
for a balance between many fields, such as the society, work environment, close
community, and individual characteristics (Ilmarinen et al., 2006). According to this
conceptual framing, work disability is a result of malfunctioning in this
multidimensional structure or a mismatch between an individual’s resources and
work environment.

A common way to describe the different layers of resources and their
associations with the environment is the ‘house model of work ability’ developed by
Juhani Ilmarinen (2006) (Figure 1). The house consists of multiple floors that are
structured in an order of importance, and the house itself is situated in a complex
environment. In this house, health and functional capacity form the base of work
ability. Work ability is then built on the person’s health and functional capacity,
human resources, and working conditions (Ilmarinen et al., 2006). Finally, work
ability is in a constant interaction between the person’s family and the closest
community, which are embedded in the wider context of the whole society. Thus,
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work ability can be supported in various ways from different dimensions. Ultimately,
a good work ability consists of well-balanced floors.

Society

Close
community
WORK ABILITY

Balance between human resouces
and work

Family

WORK
Work conditions
Work content and demands
Work community and organization
Supervisory work and management

HUMAN RESOURCES
Values Attitudes Motivation

Health Functional capacity

Figure 1. The house model of work ability. Source: limarinen (2006).

However, this conceptual framing was created as a health-based concept, not as a
theoretical model to be used in scientific research. Although it is very commonly
used, it is criticized for lacking comprehensive testing on validity and
generalizability (Cadiz et al., 2019). One of the greatest disadvantage of the model
is the inability to distinguish between perceived and objective work ability. As a
solution, a recent review article proposed that this work ability model could be
studied through a job demands-resources (JD-R) model, an expansion of job
demands-control mode (see Bakker and Demerouti, 2007; Cadiz et al., 2019).
According to the authors, the JD-R model creates a theoretical foundation of the
‘house’ model, where all the levels and their associations can be broken down to
‘demands’ versus ‘resources’. While the house model of work ability is criticized in
a context of empirical research, it can be useful in drafting the theoretical framework.
One of its advantages is in the way it describes the multidimensional nature of work
ability. The model is a powerful illustration of how work ability is not only a measure
of individual’s state of health, but how health and work ability are related to multiple
individual, environmental and societal factors.
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There are many ways of measuring work ability. A common way is to divide
work ability into subjective and objective measures. Subjective measures, such as a
self-rated estimate of current work ability and self-reported work disability days and
Work Ability Index are common in surveys. While self-reported work disability
(usually referring to sickness absence) is often a good indication of an ‘objective’
work ability, administrative data on work disability often provides accurate
information on the starting and ending days of the work disability. Sickness
allowance and disability pension days derived from an administrative register data
are examples of objective measures. These so-called medically certified sickness
absences can further be divided into two categories: those covered by sickness
insurance and those that are not. Sufficiently long sickness absence is required to
receive sickness allowances. This period is commonly used as a threshold for the
definition of short- and long-term work disability, although there are no clear rules
to what constitutes short- or long-term disability. Sickness absence is a measure of a
rather long-term illness since it usually refers to an absence of at least 1 to 2 weeks
from work due to illness. Research on sickness absences is predominantly about
long-lasting absences because data for shorter sick leaves are not easily available.
Data on very short-term sick leaves are not recorded in national registers but only in
employers’ databases. Further, there are large differences between workplaces in the
policies and practices of recording sick leaves. Even physicians handling sickness
absence certifications report difficulties in assessing them, thus adding to the
variability in the workplace-level practices (Hinkka et al. 2019). Disability pension
or retirement is a measure of long-term work disability, and as in most countries it
refers to a work disability that has lasted for a long period or is admitted with a
stricter eligibility rule.

Work disability can be measured in several ways by the number of absence days
or its duration or the number of allowance days, or by their development over time.
The latter are usually referred to as work disability trajectories. Studies on disability
pension trajectories, however, are limited. Some studies have used the combination
of sickness absence and disability pension days to form work disability days
(Farrants et al., 2018; Hiilamo et al., 2019).

2.1.1 Institutional and country context

Transition to an early retirement is influenced by several factors, which can be
categorised to push and pull factors (Kohli and Rein, 1991). Disability retirement is
a particular form of early retirement that reflects a decreased level of health, work
ability and their association with the work environment. For example, health
problems and downsizing at the workplace can push the employee out of the work
life and to an early retirement (Vahtera et al., 2005). Economic incentives, partner’s
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retirement and other individual factors and social environment factors can be
considered as pull factors that attract the employee out of work life.

Work disability benefits are also related to job market stability. The utilisation
of the social insurance benefits is affected by political decisions, such as
compensation levels, and by economic factors, and the business cycle. Sickness
allowances are more commonly used during good economic times than during
recessions (Pichler, 2015; Thorlacius and Olafsson, 2012; Wallman et al., 2009).
Sickness absence incidence also fluctuates according to unemployment levels
(Blomgren, 2018, 2017). When the unemployment level is low, sickness absence and
disability pension levels rise and vice versa.

Furthermore, all this develops in certain institutional and labour-market settings
that determine the availability and the attractiveness of the early retirement
(Leinonen, 2014, p. 18). Sickness insurance and social security systems determine
which benefits are available or sensible in the case of deteriorating health. Being
sickness absent or retired due to a disability also reflects the availability and
profitability of other benefits. Depending on the job contract and employment status,
sometimes other social security benefits might be more appealing than sickness
benefits. For example, while the unemployed are eligible for sickness allowances,
the amount of allowance is lower than the unemployment benefit in which case
sickness allowance might not be availed. This leads to a situation where a person
ends up receiving ‘wrong’ benefit. In fact, unemployment and disability pensions
often function as alternatives for people with restricting illnesses. Up to one half of
the Finnish long-term unemployed have been estimated to have poor work ability,
and thus are not realistically able to find employment (Kerétér et al., 2016).

As one of the articles of this thesis uses data from Sweden, it is necessary to
provide a short description of the sickness and disability insurance systems of both
countries. Finland and Sweden both represent Nordic welfare states with relatively
generous and universal social security systems. In both countries, the system is based
on a combination of universal basic security and supplementary income security that
forms a comprehensive social security system designed to protect against social risks
through the life-course. However, the countries also differ in terms of eligibility
criteria and level of payment in sickness absence and disability retirement.

Sickness and disability insurance system in Finland

In Finland, sickness allowance is paid to compensate for the income losses caused
by work incapacity lasting up to one year, after which a disability pension can be
granted. All 16 to 67-year-old non-retired Finnish citizens are eligible to receive a
sickness allowance, including full-time students and unemployed job seekers.
Sickness allowance can be paid after a waiting period of ten working days of work
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incapacity (Sundays and midweek holidays are not counted as working days). During
the waiting period, employers pay full salary to the employees but depending on
collective agreements, longer periods of full salary are possible (Toivonen, 2012). A
sickness certificate from a physician is always required to receive sickness
allowance.

The foundations of sickness allowance were introduced in 1964 when the first
Sickness Insurance Act was implemented in Finland (Kangas, 2006, 2004; Niemela,
2014). Since then, several new legislations have been introduced. In 2012, three
important changes were introduced to the Health Insurance Act and the Occupational
Health Service Act in Finland. These changes are also called the ‘30-60-90 day rule’.
These changes obligated the employers to inform the occupational health service
providers when an employee had been ill for 30 or more days. A deadline for the
employer to send a bill on daily allowance to the Social Insurance Institution was set
to 60 days. Finally, an assessment by an occupational physician was set as a
requirement if the work disability lasted for more than 90 days. The aim was to
provide early intervention points and thus promote the rehabilitation and an earlier
return to work (Halonen et al., 2016).

Disability pension can be granted after a long-term incapacity for work,
generally, after the individual has received sickness allowance for the maximum of
300 working days (about one year). The remaining work ability is assessed based on
medical diagnosis, occupational factors and social circumstances. Finland has both
national and earnings-related pension schemes that cover disability retirement. The
national pensions are administered by the Social Insurance Institution of Finland
(Kela) and the earnings-related pensions are administered by multiple pension
insurance companies. These pension schemes have supplemented each other since
the introduction of the earnings-related pension scheme. Disability pensions can be
granted to people aged 18—62 (earnings-related scheme) or 16—-67 (national pension
scheme), if their work disability is medically assessed to be long-term, i.e. at least
one year. Disability pension can be granted for part- or full-time (in the earnings-
related scheme), either fixed-term (e.g. fixed-term rehabilitation subsidy) or
permanently. Individuals aged 16 to 19 have their own Rehabilitation Allowance for
young persons (Kela, 2019).

Sickness and disability insurance system in Sweden

In Sweden, the public sickness benefit insurance covers all non-retired Swedes aged
over 16 years, who live in Sweden and have income from work or unemployment
benefits. The prerequisite for receiving sickness benefit is when a person’s work
ability is reduced due to a disease or injury by at least 25 %. Although Swedish
sickness absence scheme is universal, in reality, it covers only employed people with
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a minimum wage that 24 % of the price base amount SEK 10272 in 2009. Around
10-15 % of the population who are presumably fit to work are not insured at all due
to very low incomes. (Grees, 2015, p. 459; Lidwall and Marklund, 2011.)
Certification is required after seven days of work incapacity. The employer covers
the first fourteen days of work incapacity, after which sickness benefit is paid by the
Social Insurance Agency. The Social Insurance Agency pays all sickness benefits
for the self-employed and unemployed. The maximum duration of occupational
insurance is 360 calendar days in general. Income above this ceiling is not covered
by public insurance. (Forsékringskassan, 2019.)

Individuals with permanent work disability can receive a disability benefit from
the public system. Since 2003, the disability pension was replaced by ‘sickness
compensation’ (ages 30—64) and ‘activity compensation’ (ages 19-29) (Anderson,
2004). I will continue to refer to these as disability pension to avoid confusing the
non-Swedish readers. All Swedish residents aged 19—64 whose work capacity is
permanently reduced due to a disease or an injury, can receive a disability pension
from the Social Insurance Agency. In addition, disability pension can granted be for
full-time or part-time ordinary working hours. The first public pension system that
included an invalidity pension, was introduced already in 1914 in Sweden. While
many legislative changes have been made to sickness and disability benefits (Lidwall
and Marklund, 2011), one important change was introduced in 2008. The eligibility
requirements for disability benefit were made more stringent so that to qualify for
the benefit, working capacity had to be permanently reduced in relation to job
eligibility to the entire labour market (Forsakringskassan, 2019b; Jonsson et al.,
2011).

2.2 Social disparities in work disability

2.21 Definition of socioeconomic position

The concept of social stratification refers to the social ordering of groups of people
in society (Keister and Southgate, 2012). People within the same groups share
common characteristics and behavioural patterns and they have access to similar
levels of resources, such as prestige or income. The positions form a hierarchical
order according to their level of resources. How people end up in certain positions
vary between societies. In societies with low social mobility, changing one’s position
is difficult due to different barriers. In societies with high social mobility and little
structural restrains, acquiring any position mainly depends on each individual’s
attributions, such as motivation. This is the basic idea of a meritocratic society
(Rawls, 1999). The rules that define how to gain these positions and what is
considered a desirable position differs in across societies and in time (Wright, 2015).
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For example, education has become a more important predictor of an individual’s
access to resources, while it previously was the occupational class (Becker, 1993;
Lenski, 2005). Socioeconomic position can be defined as a position, that enables
access to different forms of resources and environments where the resources can be
used (Carpiano et al., 2008). Individuals can be considered to be born with certain
resources that provide different opportunities, and the possibility to use these
resources is defined by the surrounding environment. Unequal distribution of these
resources and structural settings that affect their potential for use can be viewed as
the cause and the consequence of social inequalities (Mackenbach, 2019).

The resources can be classified into psychological, social, cultural and
behavioural and economic resources. Psychological resources can refer to both
inherited abilities, such as cognitive skills and personality, but also skills that are
acquired later in life, like coping skills. Cultural and behavioural resources refer to
health knowledge and behaviour that can damage — like smoking, unhealthy diet,
high alcohol consumption — or improve health like healthy diet, exercise.
(Galobardes, 2006a, 2006b), or to health literacy (Lastrucci et al., 2019; Riiegg and
Abel, 2019; Stormacq et al., 2019). Health literary literacy is one example of health
knowledge. It can be defined as ‘the degree to which individuals have the capacity
to obtain, process, and understand basic health information and services needed to
make appropriate health decisions (Mackenbach, 2006; Marmot et al., 1991). Social
resources', often referred to as social capital, like kinship, friendships and
relationships do not only boost life satisfaction and help to prevent loneliness; they
also create a type of safety net that can protect the individual from adverse life events
and marginalization. Material resources consist of things like income, wealth, and
house ownership.

There is no single agreement to what constitutes a social class on a theoretical
level, which makes it difficult to measure it on an empirical level. The most common
ways of measuring socioeconomic position in health studies are income, education,
and occupation. Each of them captures a divergent aspect of the socioeconomic
position, and there is no single best indicator of socioeconomic position suitable or
relevant for all situations.

Income is a direct measure of material resources (Galobardes, 2006a) that
enables more opportunities to a healthier lifestyle and faster access to health care. A
minimum level of material resources like income is required to provide necessities
such as nutrition and housing. In terms of health, high material resources provide
more possibilities in purchasing a healthier lifestyle, enhancing life satisfaction and

In the research literature (e.g. Uphoff et al. 2013) it is common to use the term social
capital. For the sake of coherent terminology, I use the term resources as I do in case
of other types of resources.
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preventing sickness and enabling quick access to high-quality health care. (Lynch,
2000.)

Education is considered the most stable measure of socioeconomic position since
it is already acquired in early adulthood and does not usually change much during
one’s lifetime. It captures psychological, cultural and behavioural resources. For
example, education captures features such as intelligence and problem-solving skills
in two ways: first, more skills are required to achieve higher education, and second,
education provides better skills. Education develops communication and problem-
solving skills, complex thinking and promotes a sense of self-control, or human
capital (Becker, 1993). In addition, a high educational level has a clear protective
effect on poor health and mortality. However, little is known about what the highly
educated do differently compared to those with lower educated (Galama and van
Kippersluis, 2019.) For example, high education is associated with better health
literacy (Mantwill et al., 2015; Stormacq et al., 2019) and healthier lifestyle (Lynch
et al., 1997; Stringhini, 2010). Since poor health behaviour is more common among
those in lower socioeconomic positions, this contributes to the health gradient
(Hanson and Chen, 2007; Pampel et al., 2010; Petrovic et al., 2018). Few
explanations to why people in lower socioeconomic groups tend to adopt less healthy
behaviours have been found (Pampel et al., 2010). They face more stress that
encourages coping through poor health behaviour, and they often have poorer health
literacy (Lastrucci et al., 2019; Riiegg and Abel, 2019; Stormacq et al., 2019). People
with lower education (and often also in lower socioeconomic positions) may gain
less in exchanging short-term risk behaviour for a long-term gain in longevity since
their baseline life expectancy is already lower.

Occupation or occupational class reflects more directly an individual’s prestige
and work-related factors such as stress and occupational hazards (Galobardes,
2006a). Since occupational class changes over time, it is a more precise measure of
an individual’s situation in life at each point of time. However, it is also difficult to
consider these changes while conducting research.

In terms of work disability, different measures of socioeconomic positions have
been used in previous studies (Leinonen et al., 2012). These different domains of
socioeconomic positions have an independent effect on disability retirement (Hagen
et al., 2000; Krokstad et al., 2002), but they are also partially mediated through each
other. In particular, education largely explains the effect of social class (Hagen et al.,
2000; Leinonen et al., 2011) and income (Leinonen et al., 2012). Education is the
best measure especially among young adults and occupational class is perhaps the
most used one among the working-age population. Income, education, and
occupational class are partially interrelated with each other (Leinonen et al. 2012).
Income has the weakest association with disability retirement because it is strongly
mediated through education and occupational class. Occupational class is a useful
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measure in work disability research, as it simultaneously captures the status of the
individual as well as the work environment and related work hazards.

222 Mechanisms behind the social gradient in work ability

Social health inequalities refer to systematic differences in health between
socioeconomic groups stemming from social origins. Inequality in life expectancy,
mortality, disability, self-rated health, health behaviour and use of health care
services have been found to systematically vary between educational, income and
occupational levels (Bartley, 2017; Berkman and Kawachi, 2000; Mackenbach,
2019; Marmot and Wilkinson, 2006). Low education, low income and low
socioeconomic status are associated with poorer self-rated health and work ability,
lower life expectancy, higher risk of mortality, poorer health behaviour, and a higher
risk of having chronic and mental health problems (Lahelma et al., 2017,
Ruokolainen et al., 2019; Tarkiainen et al., 2012). In general, those in lower
socioeconomic positions have poorer health outcomes than those in higher
socioeconomic positions. This gradual change in health is referred to as the social
gradient in health. There is no consensus on what the main contributors to the health
gradient are, or how they should be classified. The lack of a unified framework for
the social disparities in health makes it difficult, for example, to understand
underlying (causal) mechanisms in health disparities (Case and Deaton, 2005).

One of the first attempts to disentangle these mechanisms was the British Black
Report, ordered by the Department of Health and Social Security in the UK and
delivered by Sir Douglas Black (Townsend and Davidson, 1982). The report
demonstrated that although overall health had improved after the introduction of the
welfare state, health inequalities were still persistent. The report also included
possible mechanisms producing health inequalities. The report presented mainly two
mechanisms contributing to health inequalities: (social) causation (further divided
into material and cultural explanations) and health selection. Since then, more
complex mechanisms have been discovered among the researchers (e.g. Bartley,
2017; Mackenbach, 2019). Bartley (2017) lists six explanations for health inequality,
where the first three derive from the Black Report: material interpretation, cultural
interpretation and selection. The list is complemented with three contemporary
explanations: psychosocial model, macro-social or political economy and life-course
model. Additionally, Mackenbach (2019) lists similar six contributing factors to
social inequality: life-course, genetics, childhood environment, material living
conditions, psycho-social factors, health-related behaviour, and health care. The
mechanisms of how these factors contribute to health inequalities are divided into
four categories: selection into socioeconomic groups, differential health progress,
social disadvantage and the social production of disease.
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In the following chapter, I will start by presenting theories on the mechanisms
behind social gradient in health. I will combine and regroup the mechanisms
presented by previous scholars (Bartley, 2017; Mackenbach, 2019) in 1) social
causation and health selection, 2) biological and social pathways.

Social causation and health selection

There are two competing causational explanations for the social gradient in health:
social causation and health selection. Health selection refers to a mechanism where
health affects socioeconomic status or social mobility and social causation to a
mechanism where socioeconomic status affects health (see e.g. Mackenbach, 2019).
It is important to note, that there is a common source of bias when trying to establish
a causational relationship between socioeconomic position and health. Both health
and socioeconomic status can be affected or explained by a third variable, a
confounder, such as genetics or family background. This is often very difficult to test
empirically.

Social causation refers to a mechanism where the individual’s socioeconomic
position causes health outcomes. This mechanism emphasizes the role of different
resources: access to resources can promote better health whereas the lack of
resources can lead to decreased health. People in less advantaged socioeconomic
positions are more exposed to poverty, and hazardous working and living
environment (Blane et al., 1993; Béckerman and Maczulskij, 2018; Cygan-Rehm et
al., 2017; Haan and Myck, 2009; Mackenbach, 2019; McKee-Ryan et al., 2005;
Schuring et al., 2013, 2007; Vaalavuo, 2016). They are also less equipped with
different resources that would help to protect them from a hazardous environment,
ease their access to health care or promote a healthier lifestyle. (Bartley, 2017, p.
47). For example, working in a physically and mentally strenuous work environment
can increase or cause illness and eventually, work disability. The psychosocial work
environment is estimated to account for 10-15 % of disability retirement risk
(Christensen et al., 2008) and around 30 % of women's long-term sickness absence
risk (Labriola et al., 2011).

Health selection mechanism can be divided into direct and indirect selection.
Direct selection occurs when health and early life influence the direction of social
mobility and health in adulthood and thus produce social class differences in health.
Indirect selection, on the other hand, occurs when health affects first selection into
certain educational level or occupational class, which in turn are predictors of adult
socioeconomic class and health (Blane et al., 1993). In general, individuals who can
obtain and maintain a job, are an average healthier (‘healthy worker survivor effect’)
(Buckley et al., 2015; McMichael, 1976). Studies have found that health selection
occurs in transiting from employment to unemployment and early retirement
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(Bockerman and Maczulskij, 2018; Haan and Myck, 2009; Schuring et al., 2007),
from unemployment to re-employment (Claussen, 1999; Nwaru et al., 2018) and
occupational mobility (Ostlin, 1988). In other words, individuals with poor health
are more likely to retire early and experience unemployment or downward
occupational mobility. Poor health can also drive workers to work environments that
are associated with a higher risk for work disability.

Evidence has been found for both health selection and social causation and no
consensus among academics has been reached on which mechanism is more
dominant (Kroger et al., 2015). Kroger et al. (2015) conducted a systematic literature
review on studies that have tested these hypotheses between the years 1994 and
2013. They found rather equal support for both hypotheses; however, the preference
over one hypothesis depended on the measure of socioeconomic status and the
relative explanatory power varied during life-course (Hoffmann et al., 2019;
Reinholdt et al., 2010). Health selection is a more prominent mechanism at younger
ages, but less so at an older age. Hoffman et al. (2019) compared the explanatory
power of health selection and social causation with different socioeconomic status
outcomes at different stages of the life-course and found support for both
mechanisms, however, the social causation had a much stronger effect across life-
course. Especially in work life since work and health have a complex, two-way
relationship, working conditions can cause deteriorating health, and poor health can
prevent employment. Furthermore, a third variable can affect both the job
environment and health, for example, low education is associated with a poor work
environment and poor health.

Finally, Mackenbach (2019) raises health care as one of the mechanisms
contributing to health inequalities. People in lower socioeconomic position have
poorer access to high-quality healthcare, and they use less preventive services and
effective treatment services. Finland, for example, has one of the most unequal health
care systems within the OECD countries (Kangas and Blomgren, 2014). In
particular, in Finland, the strong occupational health care sector creates a situation
where the employed, already relatively healthy people, have faster access to high
quality and ‘free’ health care, whereas the others, like the unemployed and
pensioners, have more challenges in accessing health care (Blomgren and Virta,
2020).

Biological and social pathways

Life-course perspective, in the fields of health studies, refers to pathways that consist
of critical periods and accumulation of events during the lifetime that can affect
health (Ben-Shlomo and Kuh, 2002; Kuh et al., 2003). Life-course can be divided
into biological and social pathways, although they are intertwined (see Kestild,
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2008). Both models propose that social inequalities derive from differences that can
be observed as early as in the prenatal environment.

The biological pathway consists of the latency model and biological
programming. For example, low birth weight is associated with several adverse
health outcomes (Barker et al., 2002, 2001; Rich-Edwards et al., 1997). The latency
model emphasizes the importance of critical periods during which exposure to
specific events programmes the subsequent development of the disease. In other
words, genetics and factors that are biological in nature can trigger a disease early in
life that will have ramifications in later life. Later exposures can only modify the
effect to a certain extent. Biological programming, on the other hand, refers to a
similar situation where individuals are born with certain attributes; but they can
trigger the development of disease risk also later in life. (Ben-Shlomo and Kuh,
2002; Pensola and Martikainen, 2004.)

The social pathway emphasizes the social environment during early childhood.
Socioeconomic conditions, such as parental resources, social networks,
neighbourhoods, schools, and hobbies can affect the future social outcomes, such as
education and employment, which in turn affect health. These various social and
biological factors can have independent, mediating or modifying effects on health
throughout life. (Ben-Shlomo and Kuh, 2002; Duncan and Brooks-Gunn, 2000;
Erola and Kilpi-Jakonen, 2017; Kuh et al., 2003; Merton, 1988). The direct effect
implies that for example, high parental education can assure better health knowledge
(Grossman, 2005) and that high parental income enables a better use of health care,
health consumption and inhibits the stress of being poor (Marmot, 2004). Further,
parents pass down their health literacy (de Buhr and Tannen, 2019; Lastrucci et al.,
2019; Manganello, 2007; Sanders et al., 2009). Children can benefit from their
parents’ resources, investments and endowments, or suffer from a lack of them, and
the accumulation of these (dis)advantages affect the future outcomes, for example,
on health (Ben-Shlomo and Kuh, 2002; Erola and Kilpi-Jakonen, 2017b; Kuh et al.,
2003).

The indirect effect of childhood socioeconomic status to adult health means that
high socioeconomic status is inherited from childhood and that a high level of
education, income or occupation in adulthood contributes to better health. This
model emphasizes the role of education as a mediator of parental resources, such as
income or social status. It claims that in addition to parental resources having a direct
effect on child’s outcomes, most of the intergenerational transmission of inequality
passes through the child’s education. (Bernardi and Ballarino, 2016 p. 257; Blau and
Duncan, 1967.) Indirect effects can also refer to a situation where childhood
socioeconomic status is associated with later social and health outcomes via the
accumulation of other social events. For example, high parental social status is
associated with a lower risk of mortality, divorce, and conflicts in the family
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(Jalovaara, 2013; Stringhini et al., 2017), which themselves are factors that have a
negative influence on the child’s health and socioeconomic status.
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3 Previous findings on long-term
work disability

3.1 Socioeconomic position

Socioeconomic differences in disability retirement are relatively large in Finland and
they have been recognized since the 1970s (Hytti, 1988; Leinonen et al., 2011;
Notkola et al., 1995; Polvinen et al., 2016). Although socioeconomic differences in
the incidence of disability retirement have steadily decreased during the last two
decades, they are still evident (Leinonen et al., 2011). Previous studies have
repeatedly reported a higher disability retirement risk among the low income
(Claussen and Dalgard, 2009), low education (Bruusgaard et al., 2010; Krokstad et
al., 2002; Samuelsson et al., 2012) and low social class (Leinonen et al., 2011;
Mansson et al., 1998; Polvinen et al., 2014; Ropponen et al., 2011).

Among young adults, education is the best predictor of disability pension out of
all socioeconomic measures. Particularly, those with low education have a high risk
of disability pension (Sumanen et al., 2016). Although occupational and income
differences become more important with age, educational differences are persistent
also among older populations (Bruusgaard et al., 2010; Leinonen et al., 2012; Nilsen
et al., 2012). Among adults, even when various occupational, psychosocial and
behavioural factors, are taken into account, educational inequalities continue to exist
in disability pension (Nilsen et al., 2012). In fact, the effect of occupation and income
on the risk of disability retirement functions mainly through education (Leinonen et
al., 2012).

Occupational class differences in sickness absence (Pekkala et al., 2017a;
Sumanen et al., 2017) and disability retirement (Leinonen et al., 2011; Polvinen et
al., 2016) are large. Manual workers have systematically higher incidence and risk
of sickness absence and disability retirement compared to lower or higher non-
manual employees due to different diagnoses (see for example Ervasti et al., 2016,
2013; Pekkala et al., 2017a; Polvinen et al., 2014; Virtanen et al., 2017). The largest
occupational class differences in the risk of disability retirement are due to
musculoskeletal diseases (Pekkala et al., 2017b; Polvinen et al., 2014). The results
on socioeconomic differences in disability retirement due to mental disorders are
less consistent: the socioeconomic differences are smaller and non-linear (Leinonen
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et al., 2011; Sumanen et al., 2015; Virtanen et al., 2011). Little research has been
made on socioeconomic differences due to other diagnoses.

Socioeconomic gradient in disability retirement is partly explained by the
differences in the working conditions (Haukenes et al., 2011; Leinonen et al., 2011;
Polvinen et al., 2013). Occupations with a physically demanding work environment
are associated with a higher risk of long-term work disability. Results on the effect
of psychosocial work environment on work disability have been mixed, varying from
findings on no association (Aittomaiki et al., 2003) to clear associations (Leinonen et
al., 2011). Mixed results can be due to differences in the study populations and the
measurements of psychosocial work environment and work. However, evidence on
the impact of job control and job demands, on the socioeconomic differences in the
risk of disability retirement has been rather clear (Leinonen et al., 2011; Polvinen et
al., 2013).

The link between socioeconomic status and long-term disability is
multidimensional, and the relationship between them varies depending on the
definition of both socioeconomic status and disability. In the following chapters, I
will present previous findings on the process of developing a long-term work
disability, and the related socioeconomic disparities in these processes from the
perspective of family background, sickness absence, and work environment.

3.2 Family background

Studies indicate that disadvantaged childhood increases the risk of disability
retirement. For example, individual-related factors such as low birth weight, chronic
illnesses, having been a former child welfare client, difficulties, and poor
performance at school (Gravseth et al., 2007; Harkko et al., 2016; Kristensen et al.,
2007; Upmark and Thundal, 2002; Vinnerljung et al., 2015; von Bondorff et al.,
2015) are associated with a higher risk of disability retirement. Furthermore,
conflicts in the family, parents’ divorce, and financial difficulties are associated with
an increased risk of disability retirement in young adulthood (Bratberg et al., 2015;
Harkko et al., 2016; Kristensen et al., 2007; Rahkonen et al., 1997). Also, factors
related to parents, such as parents’ health-related risk behaviour and history of
mental health problems are related to an increase in the risk of disability pension
among their offspring (Merikukka et al., 2018; Upmark et al., 2001; Upmark and
Thundal, 2002). An especially strong predictor of disability pension among young
adults is their parents’ history of disability pension (Boschman et al., 2019; Bratberg
etal., 2015; Gravseth et al., 2007; Upmark and Thundal, 2002). In general, the higher
the number of adversities in childhood, the higher the risk of disability retirement
(Halonen et al., 2014; Harkonmaki et al., 2007).
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However, very little is known about the role of parental resources and how they
are associated with the risk of disability pension among their offspring. Some studies
have found that parents’ education (Gravseth et al., 2007; Sumanen et al., 2016) and
social class (Upmark and Thundal, 2002) are important predictors of their offspring’s
disability pension. Studies on parental resources and the association with their
offspring’s other health outcomes indicate that they can also play an important role
in predicting work disability. Low parental socioeconomic resources predict poor
health (Fahy et al., 2017; Rahkonen et al., 1997; Shuey and Willson, 2017).
Additionally, the influence can vary according to the resources of the parents. For
example, high parental education can assure better health awareness and health
behaviour (Grossman, 2005; Huurre et al., 2003; Kestild et al., 2006a, 2006b),
whereas high parental income can lead to a better use of health care and health
consumption and can inhibit the stress related to being poor (Case et al., 2002;
Marmot, 2004; Reinhold and Jiirges, 2012). Highly educated parents have faster
access to specialized care than parents with lower education (Halldorsson et al.,
2002; Paananen et al., 2013a, 2013b). These findings suggest that parental education
may help in preventing their offspring from claiming disability pension by offering
them support and care through better access to health care services.

Further, parental resources seem to have mainly an indirect effect on disability
retirement since the young adult’s education seems to attenuate the effect of parental
education on health (Kestila et al., 2006a, 2006b; Laaksonen et al., 2005; Méakinen
et al., 2006) and disability retirement (Gravseth et al., 2007; Salonsalmi et al., 2019).
Thus, it is possible that the effect of parental resources and family background on
disability retirement mainly functions indirectly, through their offspring’s
educational achievement. In other words, the factors that are related to young adults’
educational achievement are also related to their disability retirement.

Studies have also found evidence of genetic inheritance of sickness absence and
disability retirement (Gjerde et al., 2013; Harkonmaéki et al., 2008; Seglem et al.,
2019; Svedberg et al., 2010). Genetics may play a role in the association between
family background and the young adults’ disability retirement, and in the young
adults’ education. One study found only evidence for genetic effects on long-term
work disability (sickness absence and disability pension), but no evidence for social
transmission (e.g. that environmental factors shared by the twins would affect long-
term work disability) (Qrstavik et al., 2019).

3.3 Sickness absence

Sickness absence is the strongest predictor of disability retirement (see for example
Kivimaéki et al., 2007; Lund et al., 2008; Samuelsson et al., 2012; Virtanen et al.,
2006), even when considering the fact that year-long sickness absence is often
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required before a disability pension can be granted. In fact, sickness absence can
predict disability retirement even ten years in advance (Laaksonen et al., 2016). In
particular, long sickness absence spells are associated with a further disability
pension, although frequent short-term sick leaves also increase the risk of disability
retirement (Stapelfeldt et al., 2014). The cumulative sickness duration is a more
important predictor than a single sickness spell (Stapelfeldt et al., 2014; Wallman et
al., 2009). There is no consensus on the exact limit for the length of sickness absence,
which would mark the turning point after which the risk of disability retirement
would significantly increase. Some studies have found that annual sickness absence
needs to be for at least 245 days to reach a 50 % probability of transitioning to
disability pension (Wallman et al. 2009), while Gjesdal & Braterg (2003) found that
270 days were needed to reach a probability of 40 %. Furthermore, the risk of
disability retirement does not increase linearly according to sickness absence days.

While a social gradient exists in the prevalence and incidence of sickness absence
of various lengths (Pekkala et al., 2017a, 2017b; Piha et al., 2007) as well as in
disability retirement (Polvinen et al., 2016). However, it is not known whether the
social gradient in the risk of disability retirement exists in every length of sickness
absence. A study on employees at a general hospital in the county of Copenhagen
found that social gradient in sickness absence varied depending on the sickness
absence duration and patterns (Kristensen et al., 2010). The sickness allowance
trajectories preceding disability retirement have been also found to vary between
socioeconomic groups (Laaksonen et al., 2016). So far, only one study has examined
the social gradient in the risk of disability retirement after different lengths of
sickness absence spells (Helgadottir et al., 2019b). While the general finding of the
study indicated that blue-collar workers had a higher risk of disability retirement
than white-collar workers did, they also found a higher risk for white-collar workers
when the sickness absence spell was longer than six months and was due to
musculoskeletal diseases. However, this study did not, include information on other
occupational classes.

The association between sickness absence and disability retirement does not only
depend on the length, but also on the diagnosis of sickness absence and disability
retirement (e.g. Kiviméki et al., 2007). Some diagnoses that cause sickness
absenteeism do not necessarily cause long-term work disability, such as pregnancy-
related conditions or injuries (Gjesdal and Bratberg, 2003; Kivimiki et al., 2007).
Prior studies have identified that long-term sickness absence due to mental diagnoses
or sickness absence due to circulatory diagnoses, musculoskeletal diseases
(Alexanderson et al., 2012; Gjesdal et al., 2011; Jansson and Alexanderson, 2013;
Kiviméki et al., 2007), gastrointestinal diagnoses (Kivimaki et al., 2007), stress-
related mental disorders (Ishtiak-Ahmed et al., 2014), and diseases of the nervous
system (Gjesdal and Bratberg, 2003) strongly predict all-cause disability retirement.
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Results on the effect of respiratory diagnoses have been inconsistent (Alexanderson
et al., 2012; Gjesdal and Bratberg, 2003; Kiviméki et al., 2007). Some studies have
found no significant differences between diagnoses in the sick leave progression
towards disability pension (Wallman et al. 2009). Only a few studies have analysed
both the diagnosis of sickness absence and the diagnosis of disability retirement
(Dorner et al., 2015; Jansson and Alexanderson, 2013; Kivimaéki et al., 2007). Mental
disorders, diseases of the gastrointestinal system, diseases of the nervous system and
musculoskeletal diseases have been found to strongly predict disability retirement
due to the same diagnosis (Kivimidki et al. 2007). Sickness absence due to
musculoskeletal diseases increases the risk of disability pension due to cancer,
mental, circulatory and musculoskeletal diseases (Dorner et al., 2015; Jansson and
Alexanderson, 2013).

However, research on what kind of role the occupational class plays in the
transition from sickness absence to disability retirement due to different diagnostic
causes is limited. Since socioeconomic differences are prevalent in both sickness
absence and disability retirement due to different diagnoses, it is likely, that
socioeconomic differences are also prevalent in the transition between the two. A
recent Swedish study (Helgadottir et al., 2019b) found that occupational class had
an impact on the association between sickness absence due to musculoskeletal
disease, but not due to mental disorders. As mentioned previously, white-collar
workers were found to have a higher risk of disability retirement compared to blue-
collar workers. However, this study did not, include information on other diagnostic
groups of sickness absence, or diagnostic group of the disability retirement.

3.4 Psychosocial work environment

The work environment is one of the key factors in sustaining workers’ health and
wellbeing and an important contributor to health disparities (Burgard and Lin, 2013).
It can be divided into physical and psychosocial elements. Physical working
environment refers to jobs that involve for example heavy lifting, repetitive movement,
and uncomfortable working positions. The psychosocial work environment is an
umbrella term for factors varying from social and organisational aspects of work, such
as the design and management of work with its social and organisational context, to
workplace structures and conditions and individual-level experience (Cox et al., 2003;
Rugulies, 2019). Two important models have guided research on psychosocial work
environments and employee well-being: the Effort-Reward Imbalance (ERI) model
(Siegrist et al., 1986) and the Job Demand-Control (JDC) model (Karasek and
Theorell, 1990). The ERI model derives from medical sociology and is based on the
idea that an employee’s health is in a reciprocal relationship between efforts and
rewards at work. Efforts represent the obligations and responsibilities set for the

33



Laura Salonen

employee and rewards consist of, salary, esteem, and job opportunities. A strong
imbalance between these factors can activate a state of ‘active distress’ that can further
lead to physical and mental diseases (Siegrist, 2002). This model has gained popularity
and strong empirical support (van Vegchel et al., 2005).

JDC is another model that describes how workplace characteristics influence
workers’ well-being and health (Karasek and Theorell, 1990). Job demands refer to
factors related to time pressure, mental load and coordination responsibilities at work
(Karasek and Theorell, 1990). Job control consists of two components: decision
authority and skill discretion. The first refers to the worker’s ability to exercise
control over job performance and how and when the task is done. Skill discretion
refers to the workers’ control over the use of their initiative and skills in the job.
These components are closely related and therefore are often combined into one
measure. The core of Karasek and Theorell’s theory reveals that it is the interaction
between job demands and control that matters the most. Different combinations of
demands and control define four specific work situations: active (high demands and
high job control), job strain (high demands and low job control), passive (low
demands and low job control), and low strain (low demands and high job control).
According to the two main hypotheses, high strain jobs precipitate psychological and
physical strain and active jobs produce well-being, learning, and personal growth
(Karasek & Theorell 1990). According to this model, the association between the
two job dimensions is interactive rather than additive.

An individual’s poor health and high levels of stress can lead to overestimating
the levels of job demands and underestimating the level of job control. One way to
avoid self-reporting bias is to use objective measures such as Job Exposure Matrix
(JEM). JEM is a common method used in occupational epidemiology since the 1980s
(Hoar et al., 1980). To construct a JEM, workers are asked a series of questions on
their work and work environment. The answers to these questions are scored, and a
variable is calculated from them that measures the levels of job demands and job
control. The JEM can then be aggregated to describe the level of job demands and
job control in each occupation. This can be utilized to analyse occupational
differences, for example, in the risk of long-term work disability. JEM is considered
an efficient and easily reproducible methodology, although it cannot be claimed to
be the perfect solution (Peters, 2020).

Job demands and job control are associated with subsequent sickness absence
and disability pension (Aagestad et al., 2014; Albertsen et al., 2007; Clausen et al.,
2014; Laaksonen et al., 2010; Labriola et al., 2011; Laine et al., 2009; Lund et al.,
2005). In general, high levels of job demands lead to a higher risk of sickness absence
(Aagestad et al., 2014; Allebeck and Mastekaasa, 2004; Clausen et al., 2014; Lund
et al., 2005; Slany et al., 2014; Sundstrup et al., 2018) and disability retirement
(Leineweber et al., 2019; Sundstrup et al., 2018). In addition, low job demands are
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associated with high sickness absence (Sterid et al. 2013) although some have found
no association between job demands and disability retirement (Croon et al. 2014). In
some studies, low job control has also been associated with a higher risk of sickness
absence (Laaksonen et al., 2010) and disability retirement (Clausen et al., 2014),
while some other studies have found no evidence for this (Leineweber et al., 2012;
Sundstrup et al., 2018.) It has been identified that the combination of job demands
and control increased the risk of disability retirement. Especially high strain (high
job demands and low job control) (Canivet et al., 2013; Clausen et al., 2014;
Knardahl et al., 2017; Kondo et al., 2006; Mutambudzi et al., 2019) and passive jobs
increase the risk of sickness absence and disability retirement (Christensen et al.,
2008; Kondo et al., 2006; Mutambudzi et al., 2019).

Only a few studies have examined occupational disparities in long-term work
disability using occupation-level JEM. A recent Swedish study found that men in
occupations with either low demands, independently of the level of control, or low
control, independently of levels of demands, had a higher risk of being on sickness
absence or disability retirement (SA/DP). Whereas, women in occupations with low
job demands had a higher risk of being on SA/DP. Especially low job control has
been found to predict all-cause disability retirement (Boedeker et al., 2008), and
disability retirement due to shoulder lesions (Sirén et al., 2019), and mental disorders
(Samuelsson et al., 2013). Additionally, passive or high strain jobs are associated
with an increased risk of disability retirement due to mental disorders and
musculoskeletal diseases (Ropponen et al., 2013; Samuelsson et al., 2013). High job
strain has been found to increase the risk of disability retirement due to depression
among women (Méntyniemi et al., 2012), while some have found no association
(Samuelsson et al., 2013).

3.5 A summary of findings and gaps in previous
research

Long-term work disability is a result of long processes driven by different
mechanisms throughout the life-course. Previous studies have identified many risk
factors that predict work disability; however they have often lacked a perspective on
the developmental process of these factors. One of the earliest processes, the process
of intergenerational inheritance has lately gained some attention in the field of work
disability. While social origins and adverse childhood experiences are known to be
associated with the risk of disability pension in young adulthood (Halonen et al.,
2017; Harkonmaéki et al., 2007), studies on the role of parental resources have not
been investigated systematically. Since parental socioeconomic resources are known
to be associated with other types of health outcomes among their offspring
(Brannlund and Edlund, 2020), it is likely that this is also seen in disability

35



Laura Salonen

retirement. Further, there is a lack of knowledge on the mechanism that functions
behind parental resources and their offspring’s disability retirement or other similar
outcomes. Parental resources can have a direct effect on the health outcome or they
can primarily affect the offspring’s educational achievement, which in itself is a
strong predictor of disability retirement.

Another key process in the development of long-term work disability is sickness
absence. Most previous studies have examined either the risk of sickness absence or
disability retirement, however very little research has been conducted on the
transition between the two. Prior studies that have examined the transition have
treated socioeconomic variables mostly as confounding variables (Dorner et al.,
2015; Alexanderson et al. 2012, Jansson & Alexanderson 2013). Studies on
socioeconomic differences in this transition are limited. For example, how the length
and the diagnosis of sickness absence predict disability retirement in different
occupational classes is unknown. Only one study has investigated the social gradient
in the transition from sickness absence to disability retirement (Helgadoéttir et al.,
2019b). However, this study had some shortcomings as they only included
information on sickness absences due to two diagnostic groups that lasted under or
over six months. Further, they lacked information on the diagnosis of the disability
retirement and only included two occupational groups.

Finally, research on the effect of psychosocial working environment long-term
work disability is relatively scarce and little is known about how sickness absence
and disability retirement days develop across time. In addition, empirical research in
this field has had several shortcomings — the lack of longitudinal settings and well-
validated and objective rather than subjective measures of job demands and control.
(Fila, 2016; Kain and Jex, 2010). Cross-sectional studies and studies measuring job
demands and control with self-reported questions cannot distinguish the direction of
the causational chain (De Lange et al., 2004; Kolstad et al., 2011; Rugulies, 2012).
A longitudinal study setting would help to clarify the causational relationship
between health and a psychosocial work environment, although it does not resolve
it completely. In fact, recent longitudinal studies have not been able to repeat some
of the previous findings, for example, high strain jobs as the strongest predictors of
long-term work disability (Norberg et al., 2019). Most studies have used a
combination of dichotomised low and high job demands (Blank and Diderichsen,
1995; Canivet et al., 2013; Knardahl et al., 2017; Mutambudzi et al., 2019; Sundstrup
et al., 2018). Few studies (Kondo et al., 2006; Laine et al., 2009) have also divided
them into quartiles, tertiles or quintiles, and then used them as separate variables, as
one combined variable or as a matrix variable. These studies, however, have
combined the job demands and job control scores and then divided them into, for
example, quartiles, thus they are unable to distinguish the effect of job demands and
job control.
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4 Research design

4.1 Research objectives and questions

The research questions are:

1. How parental resources and a young adult’s education are associated with
disability retirement in young adulthood? (Article I)

2. How are the length and diagnosis of sickness absence associated with the
disability retirement of different diagnostic groups in different occupational
classes among women and men? (Articles II and III)

3. How are occupation-level job demands and job control associated with
sickness absence and disability retirement trajectories? (Article IV)

The first article examines the association between family background and disability
pension. More precisely, the articles focuses on the association between parental
resources (education and income) and disability retirement in young adulthood. The
role of the young adult’s education on the risk of disability pension is also studied.
Lastly, the article studies the variation in the young adult’s socioeconomic status two
years after the first disability pension event by the level of parental resources. Here
the process of developing long-term work disability is studied from an
intergenerational perspective. The article uses Finnish register data and utilizes
discrete-time event history analysis.

The second article examines how different lengths of sickness absence spells
predict disability retirement in different occupational classes. The third article further
investigates the role of diagnosis and the occupational class in transfer from sickness
absence to disability retirement. Here the process of developing long-term is studied
from the perspective of transition between sickness absence and disability
retirement. The development of sickness absence and its association with disability
retirement among women and men of different occupational classes is followed for
eight years. The second and third articles both use Finnish register data and Cox
proportional hazards analysis with hazard ratios.

The fourth article examines the relationship between occupation-specific job
demands and control and the sickness absence and disability retirement trajectories.
The psychosocial work environment is one of the most important factors that can
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contribute to the risk of long-term work disability. Here, the process of developing a
long-term work disability is studied with the accumulation of work disability days.
The article uses group-based trajectory analysis and multinomial regression analysis
to analyse a unique dataset combining data from Swedish registers and Swedish
Living Conditions Surveys.

A summary of the research questions, data, methods, and main results are
presented in table 1.
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Table 1.

Research question

Article

Summary of research designs of the studies.

Study sample

Measures

Method

How are family background and a young
adult’s education associated with
disability retirement in young adulthood?

How are the length and diagnosis of
sickness absence associated with the
disability retirement due to different
diagnostic groups in different
occupational classes among women and

men?

How are occupation-level job demands
and job control associated with sickness
absence and disability retirement
trajectories?

&l

Finnish register data, based on
a 10 % population sample.
Finnish cohort born during
1985—-1989 were followed
during 2004-2012

Finnish register data, 70 %
population sample. 25-62 years
old, non-retired Finns in 2006
were followed during 2005—
2014

Swedish register data,
population sample. Employed
Swedes aged 30-55 years old
employed Swedes in 2001 were
followed during 2001-2012

Dependent variable: Disability
retirement

Independent variable: Parental
education, parental income, offspring’s
level of education

Dependent variable: All-cause disability
retirement (Articles Il & 111) and disability
retirement due to the same or other
diagnostic group than previous sickness
absence (Article Ill)

Independent: variable: Sickness
absence due to different diagnostic
groups, occupational class, gender

Dependent variable: combined days of
sickness absence and disability pension.
Independent variable: (Occupational
level) Job Exposure Matrix, gender

Discrete time event
history, average
marginal effects

Cox proportional
hazards regression

Group-based
trajectory model,
logistic and
multinomial
regression analysis

ubisap yoleasay
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4.2 Data

Three different high-quality population-based register data sets are used in this
dissertation. The first article used the Finnish Growth Environment Panel (FinGEP)
derived from Statistics Finland. The FinGEP data are based on a 10 % representative
random sample of the population residing in Finland in 1980. The data are further
extended to include information on the sample persons’ children, partners, and
partner’s parents. The FinGEP data follow the same individuals in 1980, 1985, and
1987 and from there on annually until 2010. In the article, the study sample consisted
of those born between 1980 and 1985. The parental resources were measured when
the sample person was between 12 and 18 years old.

The second and third articles use the Finnish register data provided by Kela, ETK
and Statistics Finland. The data set are based on 70 % random representative
population sample of Finnish residents during the 2000s. The data used in the articles
included date-specific information on sickness absence and disability retirement
during 2005-2014. Both articles analysed non-retired Finnish residents aged 25-62
at the end of 2006.

The fourth article uses a unique combination of the total population of the
Swedish residents and aggregate-level data from the annual Swedish Living
Conditions Survey collected between 1977 and 1979. The latter data were used to
calculate sex-, age-, and occupation-level scores of job demands and job control. For
precise information on these calculations, please refer to the ‘Psychosocial work
environment’ in the Measures-section.

4.3 Measures

Sickness absence and disability retirement

Different measures of long-term work disability are used (for a description of long-
term work disability see chapter 2.1.). In the first article, disability retirement was
used as the outcome variable. The variable was derived from Statistic Finland. The
information on a person’s disability retirement was measured on the last day of the
year. The outcome variable in the second and third articles was also disability
retirement. Here the data were derived from the Finnish Centre for Pensions and the
Social Insurance Institution of Finland, and the information for disability retirement
was measured with a specific start and end dates. In these two article, sickness
absence was used as a predictive variable, and it was also measured with precise
starting and ending days. In the fourth article the outcome variable consisted of work
disability days, measured as the combined days of sickness absence and disability
retirement. The information was derived from the Swedish register database LISA.
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Socioeconomic measures

In the first article, data on own education, parental resources, i.e. completed
education and the average income, and on the main activity after disability retirement
was derived from Statistics Finland. Parental resources were measured between the
ages of 12 and 18. Parental income was calculated as an average of parents' total
gross income (adjusted for the cost-of-living index in 2014). Information on own
education and occupational class in the second and third articles were derived from
Statistics Finland.

Statistics Finland utilizes socioeconomic status as a generic indicator of the
economic and social environment (Statistics Finland, 2019). The classification
captures the person’s stage of life and occupation, and to some extent, the nature of
the occupation and work. The classification was created in 1983, after which it has
been revised and updated, for example, to match European Union and international
standards. The latest classification is from 2010. The classification can be considered
as highly valid and comparable.

The classification is divided into eight main groups: self-employed, upper level
employees, lower level employees, manual workers, students, pensioners, and
others. All groups have varying numbers of subgroups. Examples of self-employed
include farmers, employers and other self-employed. Upper non-manual employees
include employees with administrative, managerial, professional, and related
occupations and senior officials. Lower non-manual employees include
administrative and clerical occupations, supervisors and sales workers. Manual
workers include workers in agriculture, forestry and fishing, manufacturing, and
production workers; students include those other than elementary school students.
Pensioners include old age, unemployment and work disability pensions and others
include long-term unemployed (longer than six months), persons living on property
or savings, individuals living in institutions, prisoners and those with no information
in registers.

The fourth article utilizes occupation-specific scores of job demands and job
control and asks how occupations with certain levels of job demands and job control
are associated with work disability. Thus, here, occupations are measured by their
psychosocial work environment.

Psychosocial work environment

To measure the psychosocial work environment, the Job Exposure Matrix (JEM)
was used. A Swedish JEM was originally constructed by Johnson et al. in 1990,
based on data from the annual Swedish Living Conditions Survey (ULF) 1977 and
1979, which included 12 000 randomly selected participants aged 25-74 years
(Fredlund et al., 2000). Later the JEM was reconstructed with new data from the
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Swedish Work Environment Survey 1989-1997 (N=48,894). The surveys included
various questions on psychological demands and control, and these questions were
then categorized into job demands, control and support by using factor analysis.
From these, a separate estimate of demand and control was provided for each age-
and sex-adjusted 320 occupations. Occupational categories were based on the Nordic
Classification of Occupations (SCB, 1982).

Job demands and control were explored with the following items. All items were
scored using a scale from 1 to 10, where 10 indicates a high level of job demand or
control.

Questions on job demands: (Fredlund et al., 2000)

1. Is it at times so stressful that you do not have time to talk or even think about
anything other than work?

2. Do you sometimes have so much to do that you have to skip lunches, work
overtime, or bring your work home?

3. Does your work demand all your attention and concentration?

TN

. To what degree of your working time do you have such difficult tasks that you
need help?

Questions on job control:

1. Are you partly able to determine yourself when different tasks are to be done
(e.g. by choosing to work a little faster some days and a bit easier other days?)

2. Do you have the possibility to determine your own pace at work?

Are you able to take short breaks essentially any time to talk?

4. Are you ever part of deciding your working arrangements (e.g. what shall be
done, how it shall be done, or who shall work with you)?

W

4.4 Methods

Regression analysis

In general, regression analysis examines the association between an independent and
dependent variable — i.e. how much the value or probability of the dependent
variable changes when the value of the independent variable changes (Kutner, 2005).
In linear regression, the outcome is a continuous variable, in logistic regression it is
a binary variable and in multinomial regression, the outcome variable consists of
more than two groups. In the fourth article, multinomial logistic regression analysis
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was used to predict belonging to one of three trajectory groups in women and two
trajectory groups in men.

Regression analysis also allows for interaction effects. For example, in the first
article, an interaction term between parental resources and young adults own
education was added to predict disability pension. This demonstrates how parental
resources moderate or mediate the effect of own education.

Two main ways of interpreting the results of logistic regression analysis are with
ratios or marginal effects. Odds ratios describe the ratio of odds of an outcome
happening in group A divided by the odds of an outcome happening in group B.
Marginal effects describe the percentage point increase in the probability of an
outcome when the dependent variable increases by one unit (Mood, 2010).

Event history analysis

Event history analysis can be considered as an extension of regression analysis,
where information on time is also included (Cleves et al., 2010). Event history
analysis or also called survival analysis, is a commonly used term for methods that
are widely used in analysing longitudinal data. This analysis holds an advantage
because it can include both static and time-variant variables to study transitions
between events or states, duration to and occurrence of events (Allison, 2004). Here
the outcome can be the risk or probability of an event or the time to an event. The
beauty of the event history analysis is that it easily captures the first occurrence of a
wanted event (for example, disability retirement), simultaneously taking into
account censoring events (such as death or old age retirement).

The first article used discrete-time event history analysis, which is a specific case
of event history analysis (Cleves et al., 2010). The follow-up is measured as discrete
time points. Combined with marginal effects it enables us to study how much the
predictive variables increased or decreased the probability of an event (disability
pension) to happen.

Cox proportional hazards analysis is a special case of event history analysis. The
method does not assume any baseline shape as do the continuous-time and discrete-
time event history (Box-Steffensmeier and Jones, 2004; Cox, 1972; Cox and Oakes,
1984). The second and third studies used Cox proportional hazards models to analyse
the risk of disability retirement after different lengths and diagnoses of sickness
absence. The results of Cox proportional hazards analyses are usually reported as
hazard ratios, which is an exponentiated regression coefficient. The hazard ratio
assumes that the ratio stays constant in time, and it conveys the difference between
the groups in the odds of an event happening.
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Group-based trajectory analysis

Group-based trajectory modelling (GBTM) is a statistical approach designed to
identify a group of individuals following a similar progression of some behaviour
(in this case, work disability trajectories) over time (Nagin et al., 2018). This method
can be used to identify distinct subpopulations that have a unique sickness absence
trajectory over time. Group-based modelling assumes that the population is
composed of finite distinct groups. One of the main decisions when identifying
trajectory groups in a population is determining the number of groups that best fit
the data. Then, the shape of the groups’ trajectory needs to be modelled. Each
trajectory can have a distinct shape — linear (increasing/decreasing), quadratic
polynomial (increasing, then decreasing or vice versa e.g. one change in the
direction), cubic polynomial (two changes in directions) or quartic polynomial (three
changes in directions). Different models with a varying number of groups and shapes
have to be compared to find the model that best fits the data. The most commonly
used model-fit indication is the Bayesian information criterion (BIC). In the fourth
article, we started first with a model consisting of one group with a quartic degree
polynomial, and then increased the number of groups until the number that best fit
the data was identified using a combination of BIC and Bayes factors. Finally, the
polynomial orders were reduced until the highest order polynomial for each group
was significant.
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5 Results

5.1 Family background, own education and
disablility pension in young adulthood

The first article analysed the association between parental socioeconomic resources
(education and income), young adult’s own education and their risk of all-cause
disability pension between the ages of 19 and 27. Further, the association between
family background and the young adults’ socioeconomic status two years after their
first disability pension was examined. Those who had continuous disability retirement
from the age of 16 or 17 were excluded from the sample since the majority of them
comprise those diagnosed with malformations, deformations and chromosomal
abnormalities. The number of young adults on disability pension has increased lately,
and the research has only recently started to tackle the issue. While it is recognized
that parental socioeconomic status is an important risk factor for young adult’s health
outcomes, fewer studies have been conducted on a disability pension.

In general, high parental income and education, and high own education were
associated with a lower risk of disability pension. However, interaction analysis on
the family background and a young adult’s education revealed that the story is more
complex. Those with high parental education and low own education had the highest
risk of disability pension. No such effect was found between parental income and
own education. Lastly, those with high parental income or education were more often
employed or studying two years after the first disability pension, whereas those with
low parental income or education were more often on pension or unemployed.

Our findings are in agreement with previous studies, for the most part. The
results indicate, however, that there could be differences in the way in which young
adults who have work disability are either recognized or taken care of, and that
parental education can play a big role in it. Unobserved variables, such as health
behaviour, subjective health and hospital admissions can explain part of the effect,
and they should be investigated further in future studies.

In summary, the findings indicate that own education is one of the most important
factors in a young adult’s disability retirement, nevertheless parental background plays
arole in it too. Childhood seems to be an important phase for the development of long-
term work disability as well as the socioeconomic differences in it.
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5.2 The length and diagnosis of sickness absence,
occupational class and disability retirement

The second article studied the effect of the length of sickness absence on the risk of
disability retirement and how the effect varies across occupational classes in women
and men. Cox proportional hazards regression results reveals that in men, those
outside employment, and in women, manual workers had the highest risk of
disability retirement independently of the length of sickness absence. The
occupational class differences in the risk of disability retirement were the widest in
shorter sickness absence spells, and they narrowed as the duration of sickness
absence spell increased.

In general, the results emphasized that the longer the sickness absence spells, the
higher the risk of disability retirement. However, in upper non-manual employees,
the increasing length of sickness absence increased the risk of disability retirement
more strongly than other occupational classes.

When adjusting for the diagnosis of disability retirement, the association
between sickness absence and occupational class changed slightly. The effect of
increasing length of sickness absence was slightly stronger when it was due to mental
and behavioural disorders, especially in upper non-manual employees. The
diagnostic profiles vary between occupational classes and partly explain the
association between the length of sickness absence and disability retirement. These
results suggest that there are occupational class differences in the pathways from
sickness absence to disability retirement.

The third article focused on the role of diagnosis in the transfer from sickness
absence to disability retirement in different occupational classes in women and men.
More precisely, the article examined how sickness absence due to different
diagnostic groups was associated with all-cause disability retirement and disability
retirement due to different diagnostic groups.

Manual workers had the highest proportion and upper non-manual employees
had the lowest of new disability retirement events due to any diagnostic group in
men and women. However, the results of the Cox proportional hazards models
proved that the association between sickness absence due to different diagnostic
groups and disability retirement due to different diagnostic groups was the strongest
among upper non-manual employees and weakest among manual workers. The
associations were not statistically significant in every category — for example, no
occupational class differences were found in the association between sickness
absence due to respiratory diseases and disability retirement due to any diagnostic
group in men.

The largest occupational class differences in all-cause disability retirement were
found among those with sickness absence due to mental disorders between upper
non-manual employees and manual workers. In men, sickness absence due to mental
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disorders increased the risk of all-cause disability retirement the most, especially in
upper non-manual employees, whereas in women the strongest association was with
sickness absence due to musculoskeletal diseases. In women, sickness absence due
to musculoskeletal diseases increased the risk of all-cause disability retirement the
most in lower non-manual employees and manual workers, while among upper non-
manual employees and the self-employed the strongest associations were with
sickness absence due to mental disorders.

In general, sickness absence due to musculoskeletal diseases and mental
disorders were most strongly associated with the risk of disability retirement due to
all-cause disability retirement, especially with the risk of retirement due to the same
diagnostic group. Those with sickness absence due to respiratory or circulatory
diseases transferred more often to disability retirement due to some other diagnostic
group.

These results indicate that there is a complex interplay between gender and
occupational class when studying the role of sickness absence length and diagnosis
in the transition to disability retirement. The risk of developing a long-term work
disability is clearly higher among manual workers and those outside employment,
despite the length or the diagnosis of sickness absence. However, probably due to
differences at the ‘baseline risk’, receiving sickness allowance increases the risk of
disability retirement more in non-manual employees. Sickness absence due to
musculoskeletal diseases and mental disorders seem to be most detrimental in terms
of long-term work disability. However, sickness absence due to circulatory diseases
and respiratory diseases were also important predictors of disability retirement due
to some other diagnostic group. This indicates that comorbidity should be considered
when planning for preventive measures to tackle disability retirement.

5.3 Job demands and job control and subsequent
sickness absence and disability pension
trajectories

The fourth article studied how occupational level exposures of job demands and job
control are associated with subsequent sickness absence and disability pension
(SA/DP) trajectories among 30 to 53 years old male and female employees in
Sweden. A combination of low, medium and high levels of job demands and job
control was used to create a nine-category job exposure matrix.

Three SA/DP trajectories for women were found: low stable, medium stable and
high increasing, and while there were two trajectories for men: low stable and high
increasing. In general, low job demands were independently associated with adverse
SA/DP trajectories. Similarly, low job control was independently associated with
adverse SA/DP trajectories. In women, low job demands and low job control were
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particularly associated with medium stable or high increasing SA/DP trajectories,
and in men, the association was the strongest among those with a combination of
low job demands and low or medium job control. In women and men, high job
demands and high job control were associated with the most favourable SA/DP
trajectories, respectively. These results did not confirm previous findings on high job
demands and low job control being the strongest predictor of adverse SA/DP
outcomes. It is possible that this difference in results is due to the use of different
reference groups. However, our multinomial regression results also indicated that in
women, this combination was equally likely to belong to medium stable and high
increasing SA/DP trajectories. Thus, the association between this combination and
the SA/DP trajectory is also dependent on the severity of the outcome.

Due to the observational nature of this study, no causal effects can be established.
Mainly two mechanisms could explain these associations: people with poorer health
are more likely to be selected for jobs with low demands, or the level of job demands
and job control affect the risk of SA/DP.

54 Summary of the main findings

The results of the research articles prove that process of developing long-term work
disability is associated with family background, sickness absence, and psychosocial
work environment (see main results summarized in table 2). The results demonstrate
that socioeconomic environment in childhood already forms the basis for the
development of the long-term work disability and the associated socioeconomic
disparities. Both the socioeconomic status of the parent and the young adult were
predictors of disability retirement, and an interactive effect between them was also
established.

Among the working-age population, the pathway from sickness absence to
disability retirement varies between occupational classes. The long-term
unemployed and workers in particular are at high risk of disability retirement.
However, increasing duration of sickness absence increases the risk of disability
retirement in particular among non-manual employees. In general, the length of
sickness absence is one of the most important risk markers of disability retirement,
but the diagnostic group of the sickness absence and disability retirement were also
important predictive factors. Sickness absence due to musculoskeletal diseases or
mental disorders is linked to the disability retirement, in particular when the
disability retirement is due to same diagnosis as the sickness absence. Instead,
sickness absence due to respiratory diseases or circulatory diseases is linked to a
disability retirement due to a diagnosis other than that of sickness absence.
Furthermore, the role of the length and diagnosis of sickness absence varies between
the occupational classes. Sickness absence due to mental disorders increase the risk
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of disability retirement especially among upper non-manual employees, while
musculoskeletal disorders are more important predictor among manual workers. On
the other hand, in lower non-manual women, sickness absence due to
musculoskeletal disorders in particular is an important predictor of disability
retirement.

Finally, in work life, an important element in the development of long-term
disability retirement is the work environment. The level of occupation-level job
demands and job control available plays a role in predicting future sickness absence
and disability retirement trajectories. In particular, occupations with low levels of
job demands and job control have a high risk of long-term work disability while
occupations with high levels of job demands and job control have the lowest risk.

Table 2. Main results.

Research question Article Main results
How are family background | Low parental income and education, and low own
and a young adult’s education education increased the risk of DR. The risk was
associated with disability particularly high among those with high parental
retirement in young adulthood? education and low own education.
How are the length and I & 1l | Increasing length of sickness absence increased the risk
diagnosis of sickness absence of DR the most among upper non-manual employees,
associated with the disability especially in men and among those who had DR due to
retirement due to different mental disorders.

diagnostic groups in different
occupational classes among DR due to musculoskeletal diseases and mental

women and men? disorders increased the risk of all-cause DR and DR due
to same diagnostic group, especially in upper non-
manual employees. Sickness absence due to respiratory
and circulatory diseases had the strongest association
with DR due to a different diagnostic group.

How are occupation-level job IV | Occupations with low job demands and low job control in
demands and job control women, and low job demands and low or medium job
associated with sickness control in men, had the strongest association with
absence and disability adverse SA/DP trajectory.

retirement trajectories?
DP = disability pension. DR = disability retirement. SA=sickness absence.
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6.1 Interpretation of the results

Family background

Children are born into different socioeconomic environments and they inherit their
parents’ socioeconomic resources that affect their health and socioeconomic
outcomes later in life. (Duncan and Brooks-Gunn, 2000; Erola and Kilpi-Jakonen,
2017b; Heckman, 2006; Kuh et al., 2003; Power and Hertzman, 1997). While
childhood is a critical period from this perspective, young adulthood is also
important. Not being able to enter to the labour market, or exiting early from it due
to health problems at a young age increases the risk of poor health, work disability
and unemployment also later in life (Hakulinen et al., 2019; Myrskyld, 2011; OECD,
2013).

The first article demonstrated that half of the young adults who had & received
disability pension only had basic level education. A young adult’s own education
was also the strongest predictor of disability retirement, confirming previous
findings (Gravseth et al., 2007; Salonsalmi et al., 2019). A majority of these
disability pensions were most likely due to mental disorders since it is the most
common diagnostic groups among young adults who receive disability pension
(calculated from the statistics of ETK and Kela, 2019). This was also likely to be the
case in the first article since we excluded those who had disability retirement starting
at age 16 or 17, among whom the most receive disability pension due to
malformations, deformations and chromosomal abnormalities. Previous studies have
established that poor mental health in childhood and adolescence are negatively
associated with educational attainment (Brannlund et al., 2017; Rothon et al., 2009).
Thus, the young adults who only had basic level education and received a disability
pension were probably unable to continue their studies and were more likely to
receive disability pension in adulthood.

Parental socioeconomic resources also had an effect on the young adult’s
disability retirement risk. The main effect of the parental socioeconomic status was
positive, i.e. the higher the level of parental education or income was the smaller was
the risk of disability retirement among young adults. Family background can affect
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the risk of disability retirement due to the accumulation of biological and social risks
through the mechanisms of biological and social pathways (see chapter 2.2.2.). It is
possible that parents with a higher socioeconomic position have access to more
resources and are able to recognize their offspring’s work disability, thereby
assisting in rehabilitate. For example, parents with higher income have better health
literacy (see for example de Buhr and Tannen 2019, and chapter 2.2. of this
dissertation), which can help to provide faster access to preventive health and
curative care services. Highly educated parents can ensure they parents recognize
their child’s condition that cause the work disability and know how to navigate the
system to get help (Halldorsson et al., 2002; Paananen et al., 2013a, 2013b; Segrensen
et al., 2015). Previous studies have also suggested that young adults experiencing
downward mobility can be affected by increased level of stress, as they are unable
to meet the expectations of highly educated parents. This stress can then turn into
poor health and work disability (Gravseth et al., 2007).

The results further revealed an interaction effect between parental
socioeconomic resources and the young adult’s own education on their disability
retirement risk. Young adults with basic education and high parental education (but
not income) had the highest risk of disability retirement. Previous studies have
shown that parental socioeconomic resources can moderate the association between
poor mental health and educational achievement (Briannlund and Edlund, 2020).
However, adjusting for the level of the young adult’s own education largely
attenuated this association. The effect of a young adult’s own education on disability
retirement was much stronger than parental education or income. It is likely that the
effect of parental socioeconomic status on a young adult’s disability retirement goes
mainly through education. Similar findings have been made in previous studies on
education (Gravseth et al., 2007; Salonsalmi et al., 2019).

Thus, there can be two interpretations of the results. First, disability retirement
can be interpreted as a negative outcome, where the lack of parental resources is
associated with their offspring’s poor health outcome. The role of childhood
environment and parental resources in childhood on later health outcomes is well
established in literature: adverse events in childhood and lack of resources increase
the risk of poor health outcomes in later life. Second, disability retirement can be
interpreted as a positive outcome, a sign of rehabilitation instead of poor health, and
parents with high education or income are able to perceive it as such and/or help
more to achieve it in case of need.

Finally, twin studies have revealed that the effect of family background on
disability retirement is mainly due to genetic, and not environmental factors (Gjerde
et al., 2013). In other words, whether the association between parental
socioeconomic status and a young adult’s disability retirement is due to genetic
factors, childhood environment, psychosocial or cultural resources remains unclear.
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Further research should be conducted on the causal relationship between family
background and a young adult’s health and labour market outcomes later in life.
Additionally, research is also required on the socioeconomic differences in parental
help-seeking behaviour.

Sickness absence

While sickness absence is one of the strongest predictors of disability retirement,
most sickness absence spells do not lead to disability retirement. Furthermore, while
socioeconomic differences are clear in sickness absence (Pekkala et al., 2017a) and
in disability retirement (Leinonen et al., 2018; Polvinen et al., 2016, 2014), not much
is known on how the transition from the former to the latter varies by occupational
class. The second and third articles of this dissertation add to the literature by
analysing the occupational class differences in the transfer from sickness absence to
disability retirement, which has only lately gained research (Helgadottir et al., 2019a,
2019b).

The results of the second article confirm previous findings by revealing that the
risk of disability retirement varies especially according to the length of sickness
absence — the longer the sickness absence spell the higher the risk of disability
retirement (Alexanderson et al., 2012; Gjesdal et al., 2011; Kiviméki et al., 2004;
Lund et al., 2008). This reflects accumulated health problems and work hazards. The
results of the third article also confirmed previous findings by establishing that
musculoskeletal diseases and mental disorders are the largest diagnostic groups both
in sickness absence and in disability retirement. As a novel finding, sickness absence
due to these diagnoses was strongly associated with all-cause disability retirement
but especially with disability retirement due to the same diagnostic group. However,
sickness absence due to circulatory and respiratory diseases was more strongly
associated with disability retirement due to a different diagnostic group than due to
the same diagnostic group, hinting of possible multimorbidity.

The result of the second article confirms the previous findings that those outside
employment and manual workers have the highest and non-manual employees the
lowest risk of disability retirement after any length of sickness absence spell.
Similarly, the results of the third article confirmed that manual workers had the
highest, and upper non-manual employees the lowest proportion of new disability
retirements.

Occupational class differences in disability retirement can be explained by an
unequal distribution of resources (see chapters 2.2.1-2.2.2.), such as work
environment, health behaviour and differences in the use of health care services
(Blomgren and Virta, 2020; Leinonen et al., 2011; Polvinen et al., 2013). Previous
health problems drive individuals to disadvantaged environments (see health
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selection theory in chapter 2.2.2.), which, in turn, increase the risk of disability
retirement. In particular, the long-term unemployed have a high risk of disability
retirement since many have become unemployed due to work disability, or disability
problems have developed during the unemployment spell. The self-employed also
had a high risk of disability retirement and the increasing length of sickness absence
amplified the risk of disability retirement strongly. Little attention has been paid to
the use of sickness allowance and disability pension among self-employed, which
makes it difficult to compare our results with the previous findings. However, some
studies have shown that the self-employed are healthier (Stephan and Roesler, 2010),
less often on sickness absence (Lechmann and Schnabel, 2014; Rosta et al., 2014)
and they transit to disability retirement less often (Pedersen et al., 2012) than
employees. It is difficult to determine, whether the self-employed are healthier due
to the selection effect or because their nature of work affects their health behaviour.
For example, the self-employed might have an economic incentive to avoid the
accumulation of sickness absence as long as possible. Long working hours can make
it difficult to arrange time for a physician’s visit. Health problems can drive people
to unemployment, and as discussed in chapter 2.2., the unemployed suffer more often
from health problems and work disability. (Kerétér et al., 2016; Laaksonen &
Blomgren, 2020.)

The results of the second article also established that the increasing length of
sickness absence increased the risk of disability retirement the most among non-
manual employees. In other words, while upper non-manual employees had a very
low risk of disability retirement if they had no or only short-term sickness absence
spell, their risk grew strongly as the length of sickness absence spell increased. The
effect of the length of sickness absence was not as strong among other occupational
classes. Further, the results of the third article revealed that upper non-manual
employees had the highest risk of disability retirement after a sickness absence spell,
independently of the diagnostic groups. These results indicate that the baseline risk
of disability retirement among upper non-manual employees is low, but receiving
sickness allowance increases the risk of disability retirement more among other
occupational classes. Further, the risk increases especially when the sickness absence
spell is very long or due to mental disorders. Somewhat similar findings have been
made in a recent Swedish study (Helgadoéttir et al., 2019b). This study found that
white-collar workers, who had a sickness absence spell longer than six months which
was due to musculoskeletal diseases, had a higher risk of disability retirement than
blue-collar workers did.

These ‘inverse’ occupational class differences can be due to differences in the
work environment and other work-related practices that can permit non-manual
employees to work with partial work ability for a longer time without taking sickness
absence. Only when the condition is severe enough, would they be forced to take
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sickness absence, in which case it is more likely that they will later transfer to
disability retirement. Very highly skilled specialists can be difficult to replace, so the
employers are likely to prolong their employee’s sickness absence rather than replace
them with new employees (Ekberg et al., 2015). Manual workers can be forced to
take more short-term sickness absences since their jobs often require a higher level
of physical work ability. Those with a lower income levels can be forced to return to
work faster and take shorter sickness absence spells due to their decreased income
during the sickness absence. This can lead to poorer health, but not necessarily to
disability retirement. In addition, the pension applications of manual workers or the
unemployed are more likely to be rejected than employees’ applications (Perhoniemi
et al., 2019, 2015), which partly decreases their disability retirement risk compared
to upper non-manual employees.

The largest differences in all-cause disability retirement were found among those
with sickness absence due to mental disorders between upper non-manual employees
and manual workers. Occupational class differences in the risk of all-cause disability
retirement were also strong after sickness absence due to musculoskeletal diseases,
confirming the previous findings. (Polvinen et al., 2013). However, this association
was also gender-specific. In general, the occupational class differences were larger
in men than in women. In men, sickness absence due to mental disorders increased
the risk of all-cause disability retirement and disability retirement due to the same
diagnostic group, which was slightly more in upper non-manual employees than
other occupational classes. In women, among manual workers and among lower non-
manual employees, sickness absence due to musculoskeletal diseases was a more
important predictor of disability retirement, whereas among upper non-manual
employees and among the self-employed, having sickness absence due to mental
disorders was a more important predictor of all-cause disability retirement. These
are likely to reflect the features of the working environment. For example, many
lower non-manual employee women work in a physically restraining health care
sector.

Psychosocial work environment

The results of the fourth article proved that occupation-, age- and sex-adjusted low
job demands and low job control were associated with adverse sickness absence and
disability pension trajectories (e.g. medium stable or high increasing trajectories,
instead of the low stable trajectory). Occupations with low levels of job demands,
independently of levels of job control, were associated with adverse SA/DP
trajectories. Similarly, occupations with low levels of job control, independently of
levels of job demands, were associated with adverse SA/DP trajectories. There were
some gender differences in the association between the combination of job demands
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and job control and SA/DP trajectories. In men, occupations with low or medium
levels of job demands and low levels of job control had the strongest association
with adverse SA/DP trajectories. In women, the strongest association with this
trajectory was found in occupations with low job demands and job control. In both
men and women, occupations with high job demands and high job control were
associated with favourable SA/DP trajectories. Previous findings have established
that the combination of high job demands and low control would be the most
detrimental in terms of health and work disability outcomes. While this combination
was associated with an adverse SA/DP trajectory, the association was not as strong
when compared with the previously mentioned combinations.

It is difficult to state, whether the association between job demands and job
control are due to the selection effect, or the effect of the work environment. As the
health selection effect suggests (chapter 2.2.2.), individuals with health problems are
selected into occupations with lower levels of job demands and job control (Ostlin,
1988), and healthier individuals are appointed to occupations with higher levels of
job demands and job control. Consequently, individuals with poor health have a
higher risk of sickness absence and disability pension independent of the working
environment (Bockerman and Maczulskij, 2018). This combination — a high
prevalence of individuals with a heightened risk of sickness absence and a disability
pension at the baseline level in occupations with low levels of job demands and job
control — materializes into a high risk of sickness absence and disability pension in
this occupation.

The other mechanism, which is the work environment itself, contains elements
that at least partially deteriorate workers health, which ultimately leads to sickness
absence and/or disability pension (see the social causation theory in chapter 2.2.2.).
Previous studies have found that favourable psychosocial working conditions
support the maintenance of health functioning (Lallukka et al., 2020) and health
(Barnay, 2016; Henseke, 2018), which reinforces the theory that working conditions
can affect work ability. High job control also provides more possibilities to regulate
the demands at work and outside work life. High job demands and high job control
are typically found to protect against health risks by increasing performance,
learning, and motivation (Karasek 1990).

However, these two mechanisms are not necessarily mutually exclusive, but
rather complementary. A combination of decreased work ability and lack of job
control is associated with productivity loss at work (van den Berg et al., 2011). A
recent review (Oakman et al., 2017) concluded that workplace interventions had a
moderate effect on work ability at best. However, most of the workplace
interventions were individual-focused, that were mainly aimed at changing
behaviour through education or physical activity. The impact of individual-focused
interventions is likely to remain limited if they are not combined with other
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workplace changes. The review also included a few multilevel interventions.
Although even they did not result in a significant improvement to work ability, the
authors argued that further development of such interventions are required and could
lead to different results.

The key is to find a balance between the individuals work ability and the levels
of demands and control at the workplace (Barnay, 2016) (see definition of work
ability in chapter 2.1). A growing literature on sustainable employment proposes that
employees’ work capacity is met in the context of the organization (van der Klink et
al., 2016). So-called job carving and job crafting aim to design and rearrange work
tasks according to the employee’s capabilities. Job carving is implemented by
managers and consultants, whereas in job crafting, the employee is given the
freedom to redesign their own tasks (Scoppetta et al., 2019). Job crafting
interventions have delivered promising results on employee well-being and
performance. (Demerouti et al., 2019).

Future studies should aim to distinguish the importance between health selection
and social causation mechanisms in the association between the work environment
and health outcomes. This would enhance our understanding of this association and
help to create better-allocated intervention measures.

6.2 Methodological considerations

Strengths

The data used in the substudies of this dissertation is derived from national
administrative registers, with representative samples of Finnish and Swedish
populations. All studies used population-based longitudinal data and prospective
design. This type of data enables the use of long follow-up time with no loss to
follow-up, little missing information and no reporting bias.

The availability of data with long follow-ups for both parents and their children
has become common only within recent years. In the first article, children were
followed until their young adulthood. Retrospectively self-reported childhood
conditions or information on parental socioeconomic status often suffer from a recall
bias or result in incorrect information (Brown, 2014; Sudman and Bradburn, 1973).
The second and third studies were able to use date-specific data for diagnosis-
specific sickness absence and disability pension. In the third study, by including
information on all sickness absence spells during the measurement year, we did not
have to choose the first, last or the longest sickness absence spell arbitrarily.

The fourth article linked the Swedish register data with the annual Swedish
Living Conditions Survey. These surveys were cross-sectional surveys collected
repeatedly across the years. The data were used to calculate the level of job demands
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and job control in each occupation in Sweden. This was one step closer to an
objective measuring of job demands and job control, which are usually subjectively
assessed. Subjective assessments are often measured at the same time as the outcome
variable, making it difficult to assess the causational direction (Farrants et al., 2018;
Kolstad et al., 2011). Finally, one strength of this study is the use of a more detailed,
nine combinations approach of job demands and job control. Trajectory analysis
gives a more detailed insight into how sickness absence and disability pension
develop across time, and which trajectories are more detrimental in terms of labour
market outcomes.

Limitations

As a common feature in all of the studies, there was no information on subjective
health and health behaviour, history of illness, work trajectories, or physical work
conditions. As all the analyses were conducted using Finnish or Swedish data, the
results are not necessarily generalizable to other countries. In the first three articles,
no information on work environment was available.

The lack of statistical power in the first article did not allow for a more
sophisticated analysis on the effect of parental resources on young adult’s labour
market outcomes after their first disability pension. The lack of information on
health-seeking behaviour prevented us from drawing any conclusions for example
on whether parental resources were associated with a stronger help-seeking
behaviour or success in it. Furthermore, information on the disability pension was
not date-specific and lacked information on diagnosis.

The second and third articles only used information on the main diagnostic
groups and not diagnosis-specific information, which could provide more detailed
results. Patients can also get a secondary diagnosis, and control for this could have
given a more detailed picture of the association between diagnostic groups. Since the
analysis was heavily stratified — by gender, occupational class and diagnostic groups
of sickness absence and disability retirement, — the number of cases in some
diagnostic group was small. Hence, caution must be applied when interpreting the
magnitude of the results. In both studies, the data lacked information on short-term
sickness absence (less than 10 days) which can explain some of the observed
associations.

In the fourth article, it was impossible to distinguish between individual variation
in the job demands and job control in the same occupation by using the JEM
methodology. The downside of JEM is that it is unable to account for inter-individual
variance as it allocates the same exposure estimates to all workers with the same job
titles (Kromhout et al., 1993). Further, JEM is not sensitive to temporal variation
(Peters, 2020) Further, JEM values at a detailed level were not available for all
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occupations, and that information on occupation was only measured once and not
updated in LISA for all individuals every year. Furthermore, due to the observational
nature of the data used in all studies, causal effects cannot be established. For
example, in the fourth article, it was impossible to identify the mechanisms between
psychosocial work environment and sickness absence and disability pension
trajectories. Individuals with poor health might be prone to select occupations with
lower demands or to switch to occupations with lower job demands. These
individuals are in turn, more prone to transit to sickness absence or disability
pension. Finally, although the identified SA/DP trajectories were found reliable, the
possibility of misclassification cannot be dismissed as the trajectory memberships
are only approximations. Further, the trajectories can vary between the members of
the trajectories.
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This dissertation was set out to study the processes that lead to developing a long-
term work disability, and the socioeconomic disparities in them. To understand the
development of long-term work disability and social gradient in it, requires an
examination from multiple perspectives. The articles of the dissertation approached
this topic from three perspectives: family background, sickness absence, and
psychosocial work environment. Each of these is an important factor in the
development of long-term work disability, and in the socioeconomic disparities
related to it. The results provide new insights on how long-term work disability is a
result of multiple complex processes driven by different mechanisms during the life-
course.

The process leading to the development of a long-term work disability starts right
from childhood. Family background is an important factor that influences the
development of long-term work disability even in Nordic countries with a strong
welfare state and generous sickness insurance system. In addition, the onset of
socioeconomic disparities in health and work disability starts from childhood.
Serious health problems at a young age are associated with poor labour market
attachment and educational outcomes (Brannlund et al., 2017; Hakulinen et al.,
2019) and exclusion from education and employment present major long-term
challenges to the individual and to the society (Hakulinen et al., 2019; Myrskyla,
2011; OECD, 2013).

This study provided new insights into the role of family background in long-term
work disability by focusing on the effect of parental resources. The results revealed
that parents could have an important role in the development of their offspring’s
long-term work disability. High parental resources can help in seeking and receiving
help for their offspring’s health problems. Therefore, early support should be
provided not only to young people who suffer from health problems but also to their
parents, especially among socioeconomically vulnerable groups. For example,
providing low-threshold services, and increasing and equalizing the accessibility to
health care can help to moderate the long-term consequences of health problems in
young adulthood.
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Other important processes in terms of long-term work disability take place later
in work life. The development of sickness absence is considered an important factor
that can influence the risk of long-term work disability. While socioeconomic
disparities are well documented in sickness absence, the findings in this dissertation
provide a new understanding of how the transitioning from sickness absence to
disability retirement takes place among occupational classes.

In general, the long-term unemployed and manual workers have a particularly
high risk of disability retirement independent of the length or diagnosis of sickness
absence. Work disability should be better recognized and prevented especially in
these groups. However, the results also established that transitioning from sickness
absence to disability retirement differs between occupational classes. The
accumulation of sickness absence days increases the risk of disability retirement
more strongly among upper non-manual employees than other occupational classes,
especially due to mental disorders. Whether this is due to differences in medical
history, workplace cultures or occupational health care use remains a subject for
further investigation.

In general, sickness absence due to musculoskeletal diseases, and long-term
sickness absence due to mental and behavioural disorders have the strongest
association with disability retirement. The results also revealed a strong association
between sickness absence due to respiratory diseases and circulatory diseases, and a
disability retirement due to some other diagnostic group. This hints that among these
diagnostic groups, comorbidity can have an important role in the transition from
sickness absence to disability retirement. Therefore, clinical practitioners should
consider more a comprehensive care approach when creating plans for rehabilitation.

Another important risk factor for long-term work disability, that takes place in
work life, derives from the psychosocial work environment. Occupation-specific
levels of job demands and job control play an important role in predicting the
development of sickness absence and disability retirement trajectories. Modifying
the psychosocial work environment can help in tackling long-term work disability
and the socioeconomic disparities in it. Adequate levels of job demands combined
with sufficient job control can help to promote better work ability. For example,
updating the skill level of employees can give them more control over their work,
which, together with suitable levels of job demands, can increase job satisfaction and
help to maintain good work ability. Workplace interventions can reduce the time it
takes to first return-to-work and reduce the cumulative duration of sickness absence
(van Vilsteren et al., 2015). These interventions need to be tailored for different
occupations. Specifically targeting occupations with low levels of job demands and
job control can result in overall decreased levels of work disability, and reduced
socioeconomic disparities as well.
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Conclusions

Overall, the results of this dissertation highlight the importance of a
comprehensive health and workplace policy evaluation which accounts for social
and economic returns in terms of disability retirement incidence. Support for young
adults should be provided as early as possible to enhance their health, and to enhance
their later educational attainment and labour market attachment. Preventative
measures should be applied more strongly to avoid the accumulation of sickness
absence days. Finally, enhancing the psychosocial working environment could help
to prevent long-term work disability.
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Abbreviations

DP Disability pension

DR Disability retirement

ERI Effort-Reward Imbalance

ETK Finnish Centre for Pensions

FinGEP Finnish Growth Environment Panel

JIDC Job Demands-Control

JEM Job Exposure Matrix

Kela The Social Insurance Institution of Finland

LISA Longitudinal Integration Database for Health Insurance and Labour
Market Studies

SA Sickness absence
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