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Abstract 

The population is ageing globally and in Europe. This change is increasing the 
number of retired people and poses fiscal challenges. As a response, many nations 
have implemented increases in the statutory pension age and made moving to early 
retirement less profitable. Accordingly, the labour force participation of older 
workers has increased during recent decades. In Europe, employees above 54 years 
account for a fifth of the workforce. With rising life expectancy and changing 
dependency ratios, it is ever more vital to understand what factors affect work 
ability, and how the well-being of our midlife and ageing workforce is developing. 
It is also important to know how work arrangements and work disability develop in 
this group. Among ageing employees, previous research has mostly focussed on 
those who exit the workforce prematurely, with few studies examining the 
development of working hours in later careers. Furthermore, relatively little is 
known about the development of sickness absence in later careers, especially 
considering the shift towards an older workforce. 

The main aim of this study was to examine the developmental patterns of 
working hours and sickness absence among midlife and older public sector 
employees and to study social, work-, and health-related determinants of distinct 
developmental patterns in working hours and sickness absence. 

The specific aims were: I) to characterise the development of working hours 
by identifying trajectories in working hours, II) to examine the development of 
long-term medically certified all-cause and diagnosis-specific sickness absence by 
identifying the developmental trajectories of long-term sickness absence, III) to 
examine the dual developmental trajectories of short- and long-term sickness 
absence, and IV) to examine the associations of social, work-, and health-related 
factors with the trajectory group memberships. 

This study is a part of the Helsinki Health Study. The data in this study were 
derived from a Helsinki Health Study cohort of municipal employees aged 40, 45, 
50, 55, and 60 years at phase 1 in 2000–2002. The number of participants at phase 
1 was 8960, with 78% of them giving permission for City of Helsinki register 
linkages and 74% for external register linkage. Sickness absence data were included 
from the City of Helsinki personal registers in 2002–2019 and from the Social 
Insurance Institution of Finland in 2004–2018. The development of working hours 
and sickness absence was examined by two person-based longitudinal approaches, 
group-based trajectory modelling (GBTM) and growth mixture modelling (GMM). 
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After selecting the most representable trajectory model in each analysis, multiple 
socioeconomic and work-related factors, such as occupational class, marital status, 
age, shift work, and work–home satisfaction, as well as health behaviours, were 
included to examine their associations with working hour and sickness absence 
trajectories. 

Distinct developmental patterns of working hours and sickness absence were 
identified. This study showed that the majority of municipal employees’ working 
hours remain stable and most employees sustain working life without sickness 
absence. Roughly a tenth of employees were assigned to a trajectory with a high rate 
of sickness absence, which depending on the substudy was either marked by 
strongly increasing long-term sickness absence or by a persistently high rate of 
short-term sickness absence spells. Multiple health behaviours were associated 
with sickness absence trajectory membership, in particular two major modifiable 
lifestyle factors, physical activity and smoking, arose as determinants for trajectory 
membership. Socioeconomic differences were clear throughout this study, with 
more sickness absence among those in lower occupational classes. This finding 
emphasises the need to reduce socioeconomic inequalities in health. Further, when 
examining the contemporaneous development of short- and long-term sickness 
absence, both interrelationships and heterogeneity between the sickness absence 
trajectories were observed. Interrelationships were noticed between short- and 
long-term sickness absence trajectories in the dual trajectory model. If, based on 
their posterior probability, a participant was assigned to a no short-term sickness 
absence trajectory group, the likelihood of belonging to a no long-term sickness 
absence group was also high. However, when a participant was assigned to a high 
frequency short-term sickness absence trajectory group, the probability of 
belonging to any specific long-term sickness absence trajectory group was far less 
certain. This implies population heterogeneity in the development of sickness 
absence. 

These results show how working hours develop in later careers, and how the 
changes are linked to social-, work-, and health-related factors. Sickness absence is 
not equally divided among public sector employees, but rather separate subgroups 
arise within this heterogeneous population. These results produce an 
understandable picture regarding sickness absence and its determinants in midlife 
and later careers. The results of this study can be utilised in occupational healthcare 
and in health policy with more focus on those in lower socioeconomic positions. 
Sickness absence provides a chance to detect risks and interrupt the unequal 
stacking of poor health onto a subgroup. 
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Tiivistelmä 

Väestö ikääntyy niin maailmalla kuin Euroopassa. Tämä muutos kasvattaa 
eläköityneiden ihmisten määrää suhteessa työikäisiin. Vastauksena tähän, monet 
valtiot ovat ottaneet käyttöön eläkeiän nostoja ja vaikeuttaneet varhaiseläkkeelle 
siirtymistä. Näitä muutoksia mukaillen, ikääntyneiden työntekijöiden määrä on 
lisääntynyt viime vuosikymmeninä. Euroopassa viidesosa työvoimasta on yli 54-
vuotiaita. Elinajanodotteen noustessa ja muuttuvan huoltosuhteen takia on entistä 
tärkeämpää ymmärtää, mitkä tekijät vaikuttavat työkykyyn ja miten keski-ikäisten 
ja ikääntyvien työntekijöiden hyvinvointi kehittyy. On myös tärkeää ymmärtää 
miten työkyvyttömyys kehittyy tässä joukossa. Ikääntyvien työntekijöiden työkykyä 
käsittelevä aiempi kirjallisuus on keskittynyt enemmän siihen, ketkä eläköityvät 
ennenaikaisesti ja harvempi tutkimus on selvittänyt, miten työtunnit kehittyvät 
myöhemmällä työuralla. Lisäksi sairauspoissaolojen kehityksestä työuran 
loppuvaiheessa tiedetään melko vähän, etenkin huomioiden tällä hetkellä 
tapahtuva muutos työvoiman ikärakenteessa. 

Tämän tutkimuksen päätavoite on tutkia työtuntien ja sairauspoissaolojen 
kehityspolkuja ajassa keski-ikäisillä ja ikääntyvillä julkisen sektorin työntekijöillä. 
Lisäksi on tarkoitus tutkia sosiaalisia ja työhön ja terveyteen liittyviä selittäviä 
tekijöitä näille kehityspoluille.  

Tarkemmat tutkimuskysymykset ovat: 1) miten työtunnit kehittyvät ja 
minkälaisia kehityspolkuja ne muodostavat, 2) miten kaikki pitkät 
sairauspoissaolot sekä diagnoosikohtaiset mielenterveyteen ja tuki- ja 
liikuntaelinsairauksiin liittyvät sairauspoissaolot kehittyvät ja minkälaisia 
kehityspolkuja nämä muodostavat, 3) miten kehittyvät lyhyet ja pitkät 
sairauspoissaolot yhdessä iän mukana ja 4) miten löytyneet kehityspolut ovat 
yhteydessä sosiaalisiin, työhön ja terveyteen liittyviin tekijöihin. 

Tämä tutkimus on osa Helsinki Health Study-tutkimusta. Aineisto, jota 
tutkimus käyttää on Helsinki Health Study-kohortista, joka käsittää Helsingin 
kaupungin työntekijöitä, jotka olivat iältään 40, 45, 50, 55 ja 60-vuotiaita 
ensimmäisen kyselyaallon aikana vuosina 2000–2002. Vastaajia oli 8960 
ensimmäisessä kyselyaallossa, joista 78 % antoi luvan sisäisten Helsingin 
kaupungin rekisterien yhdistämiseen ja 74 % ulkoisten rekisterien yhdistämiseen. 
Tiedot sairauspoissaoloista kerättiin Helsingin kaupungin rekistereistä vuosilta 
2002–2019 ja Kelan tilastoista vuosilta 2004–2018. Työtuntien ja 
sairauspoissaolojen kehitystä tutkittiin henkilölähtöisillä analyysimenetelmillä, 



 7 

joista käytetään nimitystä kehityspolkumalli. Tämän jälkeen tarkasteltiin valittujen 
kehityspolkumallien ja selittävien tekijöiden yhteyksiä. Selittävät tekijät työtuntien 
ja sairauspoissaolojen kehitykselle sisälsivät useita sosioekonomisia ja työhön 
liittyviä tekijöitä, kuten ammattiluokan, siviilisäädyn, iän, vuorotyön ja itse koetun 
työn ja kodin yhteensovittamisen sekä useita terveyskäyttäytymisen muuttujia. 
Tutkimuksessa tunnistettiin työtuntien ja sairauspoissaolojen kehityspolkuja. 
Tämä tutkimus osoitti, että suurella osalla kuntatyöntekijöistä työtunnit pysyvät 
tasaisina ja useimmilla on hyvä työkyky ilman sairauspoissaoloja. Karkeasti noin 
kymmenesosa työntekijöistä sijoittui kehityspolulle, jonka kehitystä kuvaa 
sairauspoissaolojen selkeä kasvu iän mukana joko pitkien sairauspoissaolojen 
keston kasvuna tai jatkuvana lyhyiden sairauspoissaolojen korkeana määränä. 
Useat terveyskäyttäytymisen muuttujat liittyivät kehityspoluille kuulumiseen ja 
etenkin kaksi muutettavissa olevaa tekijää, fyysinen aktiivisuus ja tupakointi, 
nousivat esiin selittävinä tekijöinä kehityspolkuihin kuulumiselle. Sosioekonomiset 
erot olivat selviä ja pysyviä läpi tutkimuksen ja sairauspoissaoloja oli enemmän 
matalassa sosioekonomisella asemalla olevilla. Tämä löydös korostaa terveyden 
sosioekonomisten erojen vähentämisen merkitystä. Lisäksi, kun tutkittiin 
samanaikaisesti lyhyiden ja pitkien sairauspoissaolojen kehitystä, sekä yhteyksiä, 
että heterogeenisyyttä havaittiin. Yhteyksiä oli nähtävissä siten, että jos työntekijä 
sijoittui kehityspolulle, jolla oli hyvin vähän lyhyitä sairauspoissaoloja, niin 
todennäköisyys kuulua kehityspolulle, jolla ei ole pitkiä sairauspoissaoloja, oli 
suuri. Toisaalta heterogeenisyyttä havaittiin siten, että jos työntekijä sijoittui 
kehityspolulle, jolla oli paljon lyhyitä sairauspoissaolokausia olivat 
todennäköisyydet kuulua tietylle pitkien sairauspoissaolojen kehityspolulle 
epävarmemmat. 
 Tutkimuksen tulokset näyttävät, miten työtunnit kehittyvät työurien 
loppuvaiheessa ja miten nämä muutokset ovat yhteydessä sosiaalisiin, työhön ja 
terveyteen liittyviin tekijöihin. Sairauspoissaolot eivät jakaannu tasaisesti 
kuntatyöntekijöiden kesken vaan heterogeenisestä tutkimuspopulaatiosta nousi 
esiin sairauspoissaolojen kehityksen suhteen eroavia alapopulaatioita. 
Tutkimuksen tulokset antavat ymmärrettävää tietoa sairauspoissaoloista ja niiden 
selittävistä tekijöistä keski-ikäisillä ja ikääntyvillä kuntatyöntekijöillä. 
Tutkimuksen tulokset ovat hyödynnettävissä niin työterveyshuollossa ja 
perusterveydenhuollossa kuin terveyspoliittisten linjausten tukena ja korostavat 
keskittymistä työntekijöihin, jotka ovat matalammassa sosioekonomisessa 
asemassa. Sairauspoissaolo tarjoaa mahdollisuuden tunnistaa työkykyyn liittyviä 
riskejä ja vaikuttaa huonomman terveyden epätasa-arvoiseen kasautumiseen 
harvoille. 
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Introduction 

Population ageing and increased life expectancy have made extending work careers 
a policy goal for many governments due to budgetary concerns. These policy 
reforms have meant, in particular, removing financial incentives for early 
retirement (Sigg & Luigi, 2016) and raising the statutory retirement age (Eiffe et al., 
2024; Taylor et al., 2016). Encouraging older employees to stay in the workforce 
increases the working population and improves the financing of public services. 
Further, working can also be beneficial for functioning and well-being (Schuring et 
al., 2017; Van Der Noordt et al., 2014), however, this is a complex topic. In a 
heterogenous group of ageing employees, working might have various effects on 
health, both negative, neutral, and positive, depending on the work description and 
individual factors (Baxter et al., 2021; Wels & Takami, 2020).  

Working hours are a part of work arrangements and they refer to the time spent 
at work. Older employees work shorter hours, but despite recent compositional 
changes in the workforce, the development of working hours among ageing 
employees has been scarcely studied (Bell & Rutherford, 2013; Lee et al., 2007). 
Most studies on work arrangements focus on specific working-time arrangements, 
such as shift work (Harrington, 2001; Wang et al., 2011) or long working hours 
(Wong et al., 2019). Furthermore, the studies mostly use variable-oriented methods 
with predefined categories for working hours.  

Sickness absence is a marker of temporary work disability (Prins, 2013), and in 
epidemiological research it is used as an indicator of poor health, measured by poor 
physical and mental functioning (Kivimäki et al., 2003). Long-term sickness 
absence increases with age, and age is a significant determinant of sickness absence 
(Hiilamo et al., 2019). One reason for this is that older employees have more chronic 
diseases than their younger counterparts (Cornelius et al., 2011; Dekkers-Sanchez 
et al., 2008; Eurofound, 2019). Other determinants of sickness absence include 
gender, socioeconomic status, health behaviour, and work-related factors, as well 
as self-perceived health (Allebeck & Mastekaasa, 2004; Hultin et al., 2010; M. 
Virtanen et al., 2018; Vuorio et al., 2019).  

Sickness absence has mostly been previously studied among the whole working 
population and with conventional longitudinal methods; only recently has an 
interest towards person-based approach models emerged in sickness absence 
research (P. Virtanen et al., 2017). Person-based methods, such as group-based 



 15 

trajectory modelling (GBTM), model an outcome in time without any preconceived 
assumptions (Nagin, 2014; Proust-Lima et al., 2017; van de Schoot et al., 2017). 
Such models facilitate the identification of varying developmental patterns within 
a population.  

It is conceivable that the ageing workforce is heterogeneous, following 
different trajectories of working hours and sickness absence. Identifying varying 
developmental trajectories and then examining the trajectories’ associations with 
social-, work-, and health-related factors could lead to increased understanding of 
what constitutes a sustainable work life for ageing employees. 

Today, employees above 54 years old constitute a fifth of the workforce in the 
European Union (EU)(Employment Rates by Sex, Age and Citizenship (%), 2023). 
This shift towards a more mature employee population might lead to changes in 
work arrangements or sickness absence rates. For example, despite a growing 
number of ageing employees, older workers face ageism which might predispose 
employees to sickness absence (Edge et al., 2021; Viitasalo & Nätti, 2015). Further, 
gender disparities exist in leaving employment as women exit labour markets 
earlier. Women are also more often those providing informal care to elderly parents, 
and providing informal care has been associated with stopping working and with 
sickness absence (Abrahamsen & Grøtting, 2023; Carr et al., 2016).  

As the workforce is ageing and nations are under fiscal necessities to implement 
policies that aim to prolong working careers, there is a need for research on this 
theme that could aid in targeting preventive measures and facilitating healthier 
work life among all employees. This study aims to identify developmental patterns 
of working hours and sickness absence, and further to identify possible factors that 
support or weaken ageing employees work ability in terms of sickness absence. In 
addition, the focus of this study is to examine how sickness absence rates develop 
by age and whether it is possible to distinguish those who sustain working life 
without sickness absence from those with sickness absence by their social-, work-, 
and health-related factors. This study focusses on municipal employees, and the 
research questions are examined in an occupational cohort comprised mostly of 
women. This study examines associations and therefore is unable to determine the 
direction of the associations between the study’s main outcomes, working hours 
and sickness absence, and covariates. The results of this study provide insight into 
different developmental patterns of working hours and sickness absence in midlife 
and later careers, as well as into factors associated with these developmental 
patterns. This study presents novel knowledge on the ageing workforce which can 
be utilised in occupational healthcare, health policy, and at workplaces.  
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1 Review of the literature 

This section first defines the main outcomes, working hours and sickness absence. 
The review of literature summarises research evidence on the development of 
working hours and sickness absence among midlife and ageing employees. I have 
included both conventional longitudinal and person-based longitudinal studies. 
Most studies have been conducted in the Nordic and other European countries. 

In section 2.1, I provide an empirical background for this study and present 
the main outcomes and their connections. In section 2.2, I focus on studies 
examining working hours and their determinants among ageing employees. In 
section 2.3, I focus on studies examining sickness absence patterns. Regarding 
sickness absence studies that have utilised person-based methods, the studies are 
restricted to publications published within the last 20 years. Section 2.4 
summarises the findings of previous studies and highlights gaps in current 
knowledge. 
 

1.1 Defining the main outcomes and their connections 
 

1.1.1 Working hours  

The term working hours refers to the amount of time spent at work, and working 
hours are typically reported as weekly working hours. Working hours are a part of 
work arrangements. Weekly working hours vary between occupations, genders, and 
countries, and furthermore, older employees report shorter weekly working hours 
in many countries, according to Organisation for Economic Co-operation and 
Development statistics (OECD Stat). The average weekly working hours in the EU 
is 37.5 hours. The shortest average weekly working hours are reported by the 
Netherlands, Denmark, and Germany (33–35 hours per week) and the longest 
average weekly working hours by Greece, Bulgaria, Poland, and Romania (40–41 
hours per week) (Eurostat, 2024). In Finland, the average weekly working hours are 
around the European average.  
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Although the main feature during later careers is that older employees are 
more likely to work shorter working hours, it is unclear whether there are distinct 
subpopulations that differ in their working hour development. 
 

1.1.2 Sickness absence 

By definition, sickness absence is granted when an employee is not able to perform 
their work tasks due to ill health. To understand and evaluate sickness absence in 
more detail, a description of work ability is given first. Ilmarinen et al.  defined work 
ability as a balance between an employee’s resources and the demands of their work 
(Ilmarinen, 2006). Society surrounds this and plays a role, as does family. 

In essence, work ability means being able to work and manage within one’s 
own job description, and work disability the opposite of this, a restricted ability or 
incapacity to perform one’s normal work (Järvikoski et al., 2018). However, work 
ability and work disability lack uniform definitions, since these terms are used by 
varying professionals in varying contexts. The terms are used in both evaluating 
work disability and in supporting work ability, and the professionals in this field 
include insurance institutions, occupational healthcare personnel, employers, and 
scientists, as well as the public. The field of work ability considers several theories 
and models. Where early models have mainly focussed on the employees’ health 
and the consequences of an illness on work ability, later, more multidimensional 
models consider work ability as a combination of individual, environmental, and 
societal causes (Gould et al., 2008).  

In this dissertation, I focus on temporary work disability indicated by 
sickness absence. Sickness absence means temporary work disability due to a 
disease (Prins, 2013). Medical evaluation of sickness absence is based on a 
diagnosed or suspected illness or a disability that weakens the employee’s 
functional capacity so that an employee is incapable of performing the tasks their 
work requires. Hence, the assessment of sickness absence considers both the 
specific illness an employee is experiencing and the occupational demands of their 
job (Gould et al., 2008).  

Generally, sickness absence is divided into short- and long-term sickness 
absence. The cut-offs vary between countries and publications, with no uniform 
criteria (Gjesdal & Bratberg, 2003; Koskenvuori et al., 2021; Nordic Social 
Statistical Committee, 2015; Stapelfeldt et al., 2014). In this dissertation, short-
term sickness absence is defined as ten or fewer working days (1–14 calendar days). 
Depending on the employer, short-term sickness absence spells lasting from one to 
five working days do not require a medical certificate. In this dissertation, long-
term sickness absence is defined as absence lasting more than ten working days 
(over 14 calendar days). The definitions used in the literature vary, with some 
studies using a 2-week, some a 4-week, and some a 90-day cut-off for long-term 
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sickness absence. However, long-term sickness absence always requires a medical 
certificate. 

In health research, sickness absence is considered to reflect the general health 
status of employed people. In particular, long-term sickness absence has been 
proven to be an indicator for current health status, as well as a predictor for future 
poor health in terms of recurring absence, disability pension, and mortality (Hultin 
et al., 2012; Kivimäki et al., 2003, 2008; Marmot et al., 1995). Overall, sickness 
absence is considered a reliable measure of health. The routine gathering of 
sickness absence data from most workplaces reduces the possibility of recall bias, 
and long-term sickness absence is furthermore based on a physician’s examination 
and a clinical diagnosis, improving the validity of the absence. 

The underlying reasons for sickness absence are complex (Allebeck & 
Mastekaasa, 2004). Factors affecting the length of sickness absence are diverse, and 
include societal, personal, health-related, and work-related factors. Short self-
certified absence does not require a medical certificate and there is evidence that 
short-term sickness absence is not as strongly associated with health outcomes 
(Vahtera et al., 1999), but is more related to motivational factors (Janssen, 2003). 
Long-term sickness absence is strongly associated with health outcomes. It requires 
a medical certificate from a healthcare professional, and issuing a sick note is one 
of the most common procedures for a general practitioner (Bollag et al., 2007).  

Multiple guidelines exist for the evaluation of long-term sickness absence, 
but the guidelines most often apply to a single disease (De Boer et al., 2016). As 
such, when considering that employees’ return to work also depends on 
comorbidities, their work description, and personal, cultural, and organisational 
factors, as well as the quality of the healthcare system, designing universal 
guidelines is challenging. During the pension reform in 2017, a decision was made 
in Finland to produce national instructions to aid clinicians in the principles of 
evaluating the need for sickness absence. A Current Care Guideline on the topic was 
published in 2019 (Komulainen & Laukkala, 2019). As mentioned earlier, 
evaluating work ability requires a good understanding of both employees’ health 
and work-related factors. In Finland, for an employee such understanding is usually 
best acquired at one’s occupational healthcare centre. Further, in Finland, check 
points have been created to ensure high-quality rehabilitation and support for the 
employee (Valtioneuvosto, 2022). After 30 sickness allowance days, the employer 
must inform their occupational healthcare unit of the sickness absence. After 60 
sickness allowance days, a more precise description of work disability must be 
provided with a medical certificate B; furthermore, after receiving sickness 
allowance for 60 days the Social Insurance Institution of Finland informs the 
employee regarding various rehabilitation options and providers. After 90 sickness 
allowance days, an occupational healthcare provider must evaluate the employee’s 
work ability to ensure proper rehabilitation and to assess whether a return to work 
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can be facilitated with work description accommodations; furthermore, this 
evaluation must be sent to the Social Insurance Institution of Finland. 

1.1.2.1 Sickness allowance 

 
The Social Insurance Institution of Finland pays sickness allowance as 
compensation for loss of income due to illness lasting less than a full year. All 
residents between ages 16–67 are eligible for it. The sickness allowance is available 
after a waiting period of ten working days (calendar days excluding midweek 
holidays and Sundays). For employees, this waiting period is compensated by the 
employer, and during the waiting period employers must pay full salary to the 
employees according to the Employment Contracts Act.  

Sickness absence compensated by the Social Insurance Institution of Finland 
always requires a medical certificate, hence, sickness absence spells derived from 
the Social Insurance Institution of Finland always include a diagnostic code and last 
at minimum 10 working days and at maximum 300 working days. During the first 
ten days, guidelines vary between employers on the length of sickness absence that 
can be self-certified.  

 Sickness allowance systems vary greatly between countries, and even 
between the Nordic countries with many similarities in society and strategies in 
reducing sickness absence, comparable data between countries have been sparse 
(Nordic Social Statistical Committee, 2015). This hinders direct comparison of 
sickness absence rates between countries since rules and regulations vary. 

1.1.3 Conceptualisation of this study  

The main study outcomes in this study are working hours, measured by self-
reported working hours, and sickness absence, retrieved from national and 
employer registers. The relationship of overall health and working hours has been 
studied widely. The existing literature states that very long weekly working hours 
are associated with multiple diseases, such as heart conditions and stroke, and 
mortality (Ervasti et al., 2021; Hannerz & Soll-Johanning, 2018; Kivimäki et al., 
2015). To expand on this, sickness absence is closely related to health, and long-
term sickness absence in particular is used as a measure of health in terms of 
physical and mental functioning. Hence, it is reasonable to assume that the two 
outcomes, working hours and sickness absence, might be correlated. 
Hypothetically, working hours and sickness absence could be linked via impaired 
health since, depending on the disease that leads to sickness absence, workplace 
modifications might be required.  
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A temporary reduction of work ability may arise as a result of an illness. A 
disease, for example back pain, might reduce an employee’s ability to walk and 
move and if the employee had a physical work description and no possibility to 
reduce the workload for example by reducing physical tasks or by working shorter 
days, an imbalance between work demands and work ability would arise. This 
would lead to sickness absence which can be either short or long depending on 
multiple individual, societal, and work-related factors. Then again, after returning 
to work, modification of the work tasks, such as shortening working hours, might 
be required to prevent further sickness absence. 

A pathway to sickness absence could also arise via demanding work 
arrangements, such as very long working hours, that might cause psychosocial 
stress, weakening work ability and leading to sickness absence, which might be used 
to cope with work-related strain. There exists some proof for shorter workdays 
having a positive effect on subjective well-being (Gyllensten et al., 2017). 
Additionally, in order to support employees’ work ability, working hours could be 
reduced so that requirements at work better fit the abilities of an employee. In the 
EU, the majority of employees with a chronic disease do not have a work description 
that is adapted to accommodate their health condition (Eurofound 2019). In 
Finland, the Finnish Institute of Occupational Health advocates for better 
possibilities to reduce working hours among employees over 50 years of age 
(Härmä, 2022). Overall, working hours and sickness absence exist in a close 
relationship due to the criteria according to which issuing sickness absence is 
evaluated.  
 

1.1.3.1 Study outcomes 

In Figure 1, I present the main outcomes and covariates of this study. The clock 
represents working hours that are part of work arrangements. Illness is represented 
as an interruption, and if the reduced well-being due to illness and the present work 
demands do not match and the work description cannot be altered, this will lead to 
sickness absence. All of these are multifactorial with socioeconomic position, 
health, health behaviour, and work-related factors affecting this phenomenon. For 
example, those in lower occupational classes tend to have more physically 
demanding jobs, which might affect their possibilities to work when an illness 
occurs, whereas those working in managerial professions might be able to work 
from home in case of a mild infectious disease (Lund et al., 2006). Furthermore, 
the psychosocial working environment also affects health and contributes to the 
social gradient in long-term sickness absence (Christensen et al., 2008).  
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Figure 1 Simplified conceptual framework of this study 

 

1.2 Previous research findings on working hours 
The ageing society poses challenges globally because every country will experience 
population ageing by 2030 (Bloom et al., 2015). Fiscal pressures have driven 
nations to retain ageing employees in the workforce, for example, by increasing the 
statutory retirement age. In the EU, during the last decades the percentage of 
employees over 54 years in the workforce has increased; the employment rate 
among people aged 55–64 was 60% in 2020, while in 2006 it was only 43% 
(Eurostat, 2022b). In this context, many European countries have implemented 
policies that facilitate work-time reductions for ageing employees (Wels, 2019a). 
Presently in the EU, older workers (over 54 years) work shorter hours compared to 
their younger counterparts (OECD Stat, 2024; Sutela, 2022). 

In the EU, the European Union Working Time Directive (2003/88/EC) 
guarantees employees the right to limit their average weekly working time to 
48 hours per week including overtime (European Parliament, Council of the 
European Union., 2003). This is evaluated by the working hour average over a 
reference period of up to 4, 6, or 12 months. Overall, working overtime is less 
prevalent in Nordic countries (Hannerz & Soll-Johanning, 2018). In Finland, men 
and women work overtime equally often (Sutela, 2022), but women report working 
shorter hours and work part time more often than men (Suomen virallinen tilasto 
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(SVT), 2018). Additionally, the Nordic countries have shorter average working 
hours compared to other European countries (Härmä 2020). Furthermore, in many 
Asian countries, including high-income countries like Singapore and the Republic 
of Korea, working hours are even longer (Lee et al., 2007). The same report states 
that in many countries, after 54 years of age employees’ working hours decline 
compared to middle-aged employees. Furthermore, among those who still remain 
at work after the statutory employment retirement age, the working hours decline 
even more when employees reach the statutory retirement (Lee et al., 2007). 
However, a contrary trend was noticed in Korea. In Korea, working hours were 
longer among older employees. Korea, among other East-Asian countries, is known 
for precarious job contracts and long working hours (Kim & Lee, 2023), and older 
employees might be forced to continue working long hours due to economic 
pressures. The average weekly working hours also vary by employment sectors 
(Eurostat, 2022a). 

Long weekly working hours are typically defined as working more than 48–50 
hours or over 40 hours per week, depending on the study (Kivimäki et al., 2015), 
with some studies even defining long weekly working hours as 55 hours or more per 
week (Ervasti et al., 2021; Pega et al., 2021). There is ample evidence that long 
working hours are deleterious on health. Long weekly working hours have been 
associated with multiple adverse health outcomes, such as heart conditions, stroke, 
and death (Kivimäki et al., 2015, 2015; Kleppa et al., 2008; Knauth, 2007; M. 
Virtanen et al., 2019; Wong et al., 2019). The rare and extreme consequence of 
overworking is called Kairoshi, a Japanese term referring to sudden death due to 
overwork (Ke, 2012). A recent multicohort study with cohort data from Finland, 
Sweden, Denmark, and the UK showed that long working hours were associated 
with an increased risk of cardiovascular death and diseases such as diabetes, 
infection, and musculoskeletal disorders, but not with all-cause mortality in a 
population under 65 years of age (Ervasti et al., 2021). The associations were weaker 
for diabetes, musculoskeletal disorders, and injuries. 

Despite an ageing workforce, only a few studies have examined working 
hours in later careers (Bell & Rutherford, 2013). In their discussion paper, Bell and 
Rutherford (2013) examined the conceptions around the working hours of older 
people. The general thought being that many older people would like to reduce their 
working hours; contrary to this, there also existed a group that hoped to work longer 
hours. They emphasised the flexibility of the labour market as a solution to meet 
the needs of both those who wish to work more hours and those wishing to work 
fewer hours. Flexibility in relation to disability has also been emphasised in the 
literature, so that those with a disability could be more able to stay in the workforce. 

Since long working hours are linked to adverse health outcomes, it has been 
questioned whether sickness absence is associated with working hours. Contrary to 
this, moderate evidence has been found for a negative association between long 
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working hours and sickness absence in a systematic literature review (Bernstrøm & 
Houkes, 2018). Bernstrøm et al. found supporting evidence for this negative 
association by examining how individuals’ odds of sickness absence altered when 
their working hours changed. Their results on the within-individual relationship 
between working hours and sickness absence indicate that employees possibly 
regulate their working hours in parallel with their own health status (Bernstrøm, 
2018). Overall, the negative association between a very long work week and low rate 
of sickness absence might be linked to phenomena such as staying at work when 
sick (presenteeism) or a strong motivational pull to work (Aronsson, 2000; Krane 
et al., 2014). 

1.3 Previous research findings on sickness absence 
 
Sickness absence is an indicator of employee health, and the research tradition 
around sickness absence is vast. Sickness absence generates costs for the employer 
and the state and can have a negative impact on individuals, such as reduced well-
being and income as well as exiting from the workforce. From this context, reducing 
sickness absence has been perceived as important. 

Sickness absence is considered multifactorial and many factors other than 
simply medical conditions are associated with sickness absence. Gender, 
occupational class, lifestyle factors, policy reforms, and the economic climate are 
shown to have an association with sickness absence (Allebeck & Mastekaasa, 2004; 
Dekkers-Sanchez et al., 2008; Khan & Rehnberg, 2009; Kristensen, 1991; Leinonen 
et al., 2016; Merkus et al., 2012; Pekkala et al., 2017a; M. Virtanen et al., 2018). 

Regarding short-term sickness absence, the majority of short-term sickness 
absence spells are related to diseases with a good prognosis, such as mild infectious 
diseases and minor aches (Feeney et al., 1998; Hiironen et al., 2021). However, 
short-term sickness absence has also been linked to long-term sickness absence 
(Hultin et al., 2012) and more permanent work disability (Harkko et al., 2021; 
Labriola & Lund, 2007). Hultin et al. (2012) did not find an association with 
disability pension, but their 4–5-year follow-up might have been too short, 
especially among their relatively young population aged 18–47 years. 

Regarding long-term sickness absence, the major diagnostic groups for long-
term sickness absence are musculoskeletal diseases and mental health disorders 
(Blomgren & Perhoniemi, 2022; Pekkala et al., 2017a). In Finland, after 2016, there 
was a steep increase in long-term sickness absence due to mental health disorders. 
Although among 50–67-year-old employees musculoskeletal diseases remain the 
most common reason for long-term sickness absence, there has been an increase in 
long-term sickness absence due to mental health disorders in this age group as well 
(Blomgren & Perhoniemi, 2022). 
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1.3.1 Sickness absence among midlife and ageing employees 

The burden of non-communicable diseases such as ischaemic heart disease and 
stroke predominate in older adults compared to younger people, and age is a 
significant determinant of multiple diseases (Vos et al., 2020). Similarly, sickness 
absence rates and particularly long-term sickness absence rates have been shown 
to grow with age in Western countries (Allebeck & Mastekaasa, 2004; Barmby et 
al., 2002; Marmot et al., 1995). 

Age is a strong predictor of sickness absence (Allebeck & Mastekaasa, 2004). 
Age has also been acknowledged as a determinant of moving to disability pension; 
among Norwegian citizens aged less than 60 years, age was a main predictive factor 
for disability pension. The risk of moving from long-term sickness absence to 
disability pension was over 10 times higher in the 50–59 year age groups compared 
to the youngest age group of 16–29 years (Gjesdal & Bratberg, 2003). Similarly, in 
a random sample of Finns aged 25–62 years, the proportion of those transferring 
to disability retirement from long-term sickness absence was higher among older 
people (Salonen, Blomgren, et al., 2020). However, it must be said that not only the 
prognosis of the disease, but also the retirement system affects this as well. In 
Finland, for younger employees, work ability is evaluated for any work description, 
whereas for employees over 60 years, the vocational nature of the disability is taken 
into account when evaluating the entitlement to a disability pension (Employees 
Pensions Act, 2006). Only some exceptions have been noticed and mostly among 
those over 60 years of age. In two Finnish studies, older employees were less likely 
to take short-term absence from work (Tenhiälä et al., 2013) and employees over 
60 years were less absent from work (Laaksonen, Mastekaasa, et al., 2010). These 
findings are possibly linked to the healthy worker effect, where employees with the 
best work ability continue in the workforce (C.-Y. Li & Sung, 1999; Wilcosky & 
Wing, 1987). Further, in our municipal cohort younger employees were more likely 
to take short-term sickness absence than older employees (Sumanen et al., 2015). 

The reasons for higher sickness absence rates, especially higher long-term 
sickness absence rates, among older employees have been difficult to pinpoint, but 
it has been hypothesised that the higher prevalence of diseases at a later age 
contributes to these age-related differences. Shao et al. (2021) adopted a resource-
based perspective to study the relationship between sickness absence and age. They 
came to the conclusion that decreases in both physical resources and work 
engagement contribute to the age–sickness absence relationship, but that the 
societal situation should also be considered. 

A previous focus in sickness absence research of midlife and ageing 
employees has been on long-term sickness absence and the transition to disability 
pension, with most studies utilising conventional longitudinal approaches. As such, 
the outcome is often modelled using average values or by dividing the population 
into pre-determined groups. Such population average models unavoidably simplify 
the real clinical setup where some individuals might for example recover faster than 
others. Covariate-based measures often give a certain sum score or a risk ratio to 
summarise a possibly complex phenomenon. For example, in real life, an 
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association might vary between subpopulations, whereas a customary 
interpretation of a correlation coefficient is that it applies equally to the whole study 
population. In response to this, person-based measures study the development of a 
chosen outcome without preconceived presumptions (Nagin, 2014). These 
individual-centred statistical approaches seek to divide individuals into distinct 
groups based on personal response patterns. This can be seen as an opportunity to 
better examine their temporal development. 

In this dissertation, I conducted a search for studies that utilise person-based 
methods in studying the development of sickness absence. In the first section, 
studies with all-cause sickness absence and disability pension are presented. 
Second, I present studies that examine the trajectories of the two most common 
diagnosis-specific groups: mental health and musculoskeletal diseases. 

1.3.1.1 All-cause sickness absence trajectories 

I included studies that had utilised person-based methods to examined all-cause 
sickness absence trajectories. I detected eight studies in total that examined all-
cause sickness absence trajectories with person-based methods (Farrants & 
Alexanderson, 2022; Hiilamo et al., 2019; Lallukka et al., 2019; Leino-Arjas et al., 
2021; Ropponen et al., 2023; Salonen, Alexanderson, et al., 2020; Ubalde-Lopez et 
al., 2019; P. Virtanen et al., 2017). One study was from our cohort (Hiilamo et al., 
2019). Additionally, one recent study analysed the developmental patterns of part-
time work and sickness absence with multi-trajectory modelling among public 
sector employees with shift work (Ropponen et al., 2023). One of the studies had 
an ageing employee cohort (Ubalde-Lopez et al., 2019). To summarise, most studies 
did not detect a trajectory group with a declining sickness absence trend, and most 
studies selected a trajectory model with three trajectory groups. Four studies using 
cohort data other than ours were from Finland, two from Sweden, and one from 
Spain. Varying determinants for the trajectories were examined. All but one Finnish 
study selected a three-trajectory model, with approximately a tenth of the 
participants being assigned to a trajectory with a high rate of absence.  

Leino-Arjas et al. examined the annual long-term sickness absence with a 5-year 
follow-up between 1981–1985 among 6,257 44–58-year-old public sector 
employees (Leino-Arjas et al., 2021). Three trajectory groups were chosen as the 
best model, with the duration varying from almost no long-term sickness absence 
(around 70% of the population) to an increasing trajectory (around 10% of the 
population). In the increasing trajectory, the sickness absence rate rose from 20 to 
180 days during the 5-year spell. In the descriptive analysis, those reporting somatic 
or mental health morbidity, risks in physical and psychosocial working conditions, 
and adverse health behaviours were more likely to be assigned to trajectories with 
more sickness absence.  

In our own cohort, Hiilamo et al. (2019) examined the developmental 
trajectories of sickness absence and disability pension months with age among 
employees with and without common mental health disorders (Hiilamo et al., 
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2019). In their analyses, the sickness absence and disability retirement outcome in 
the high-increasing group rose to around 10 months per year at the age of 59 years.  

Virtanen et al. (2017) examined the development of sickness absence during 
2003–2008 in a cohort of 5,684 middle-aged industrial and municipal employees 
(P. Virtanen et al., 2017). The smallest trajectory with the highest frequency of 
sickness absence (10% of the population) had around 60 sickness absence days per 
year. In relation to the sickness absence differences between public and private 
sectors, industrial employees had a higher sickness absence rate compared to the 
public sector, but this was attenuated when adjusting for socioeconomic factors.  

Lallukka et al. examined the development of sickness absence trajectories and 
then assessed the associations between work-related factors and the trajectory 
membership in a representative sample of Finnish adults, N=3,812 (Lallukka et al., 
2019). The trajectory group percentages correlated with previous studies with low 
sickness absence among 55% of participants, slowly increasing sickness absence 
among 34%, and a high sickness absence rate among 12%. This study examined the 
annual number of sickness absence periods and the results varied from 0 periods 
(low 54%) to 0.4–0.8 periods per year (high 12%). The more physical workload 
factors the higher the risk of being assigned to a high sickness absence trajectory.  

A large Spanish study of 38,420 employees in the Spanish social system also 
selected three trajectory groups when analysing accumulated sickness absence 
days for each quarter during 2012–2014 (Ubalde-Lopez et al., 2019). The study 
included two cohorts, employees born 1949–1969 and 1970–1990, and the 
trajectories were analysed separately for men and women. Regarding women, the 
number of workers in each trajectory was as follows in the older cohort: ‘low-
stable’ (88% of individuals) with around 10 days per quarter, ‘decreasing’ (6% of 
individuals) with decreasing absence rates from 60 to 10 days per quarter, and 
‘increasing’ (7% of individuals) with increasing absence rates from 10 to 60 
accumulated days of sickness absence per quarter. The higher proportion of 
sickness absence was due to mental health disorders in the increasing trajectory, 
and musculoskeletal disease–related absence was more common in the older 
cohort than in the younger cohort.  

Salonen et al. (2020) analysed the developmental patterns of sickness absence 
and disability pension separately for men and women among Swedish employees 
(Salonen, Alexanderson, et al., 2020). The annual number of work disability days 
was used as a repeated outcome among 30–54-year-old employees, and a model 
with three trajectories was chosen. The percentage of participants was divided as 
follows in the women’s model: low stable 72% of the study population, medium 
stable 20%, and high increasing 8%. Overall, women, older employees, those in 
lower socioeconomic position, and employees born outside of Sweden were more 
likely to be assigned to a high increasing trajectory. Further, the study investigated 
how varying combinations of job demands and job control were related to sickness 
absence patterns. They utilised the Job Demands-Control model by Karasek 
(Karasek, 1979; Karasek & Theorell, 1990). In the women’s model in the high 
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increasing trajectory, occupations with low job demands and low job control were 
overrepresented.  

Farrants et al. examined sickness absence and disability pension trajectories 
among 18–67-year-old white-collar employees (Farrants & Alexanderson, 2022). 
Sickness absence and disability pension were analysed between 2010–2016, and 4 
trajectories emerged with 73% of the participants having no sickness absence or 
disability pension. However, the two high disability trajectories constituted only 
1% and 2% of the population, which increases the uncertainty and reduces the 
credibility of these trajectories.  

One recent study examined the concurrent trajectories of part-time work and 
mean number of sickness absence months per year among healthcare sector 
workers (Ropponen et al., 2023). With a large cohort of 28,969 employees, they 
examined the developmental patterns of sickness absence and part-time work in 
10 hospitals during 2009–2019. While accounting for night work, the model 
selected four trajectory groups. Over 60% of the sample belonged to a path with 
sustained work ability and full working hours (trajectory 1), 17% to a trajectory 
with almost no sickness absence and an increasing probability of part-time work 
(trajectory 2), 18% to a path with increasing likelihood of part-time work and no 
sickness absence (trajectory 3), and only 4% to a path with fluctuating but 
increasing part-time work and the highest and increasing levels of sickness 
absence. Older employees were more likely to be assigned to trajectories 2–4. 

 
1.3.1.2 Mental health disorder–related sickness absence 

 
I identified three previous studies that had examined mental health disorder–
related sickness absence trajectories (Alaie et al., 2023; Di Thiene et al., 2019; 
Farrants et al., 2018). All of the studies were from Sweden, two examined young 
employees (19–30 years) and one Swedish residents aged 16–64 years. In a 
prospective cohort study among 16–64-year-old Swedes, Farrants et al. examined 
the development of both sickness absence and disability pension due to depression 
(Farrants et al., 2018). Participants with onset sickness absence or disability 
pension in the first half of 2010 were followed for 13 months, and a model with 6 
trajectory groups was selected. The largest group decreased to 0 after 4 months 
(43%) and the next largest decreased to 0 at 8–9 months (22%).  

Overall, the study showed that the majority of sickness absence spells 
attributable to non-relapsing mental health disorders are temporary. A second 
study extracted young adults with common mental health disorders to study labour 
market marginalisation (Di Thiene et al., 2019). The study examined how sickness 
absence months and disability months behaved before mental health disorder 
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diagnosis and post-diagnosis. They selected a model with five trajectories, with over 
60% belonging to the constant low trajectory. The study further examined 
trajectories of Western and non-Western immigrants. Overall, education level and 
psychiatric comorbidity provided information on differences between natives. 

Another Swedish cohort included 1,445 twin individuals with elevated 
depressive and anxiety symptoms in late adolescence or young adulthood (age 
range: 19–30) (Alaie et al., 2023). They examined the annual net days of sickness 
absence during 2006–2018. The selected model included four trajectory groups: 
‘high-increasing’ (6%), ‘low-increasing’ (12%), ‘high-decreasing’ (13%), and ‘low-
constant’ (69%). Education and male gender had a protective likelihood for sickness 
absence.  

1.3.1.3 Musculoskeletal disease–related and sickness absence 

I found three studies that examined sickness absence trajectories due to 
musculoskeletal diseases (Farrants et al., 2019; Haukka et al., 2014; Rysstad et al., 
2023). All of the studies were from the Nordic countries. Two of the studies 
examined sickness absence due to musculoskeletal diseases generally and one 
focussed on sickness absence due to osteoarthritis (Farrants et al., 2019). In two of 
the studies, the outcome was modelled by months and in one study by quarters. 

Haukka et al. used self-reported information on musculoskeletal disease–
related sickness absence within the past three months (Haukka et al., 2014). This 
resulted in selecting a model with 3 trajectory groups with 11% reporting high 
sickness absence. Rysstad et al. examined workers who had been on sickness 
absence due to musculoskeletal disease for at least 4 weeks (Rysstad et al., 2023). 
They analysed accumulated days of sickness absence per month from the first 
assessment to one year and selected a model with six trajectories. Almost a tenth of 
the population was assigned to a trajectory in which the sickness absence decreased 
but relapsed again (U-shape), and 18% belonged to a persistently high trajectory. 

Farrants et al. investigated the sickness absence and disability pension patterns 
among individuals with sickness absence spells due to osteoarthritis (Farrants et 
al., 2019). They selected a model with 5 trajectory groups, and only 8% of the 
population belonged to a ‘late decrease trajectory’ in which the net days with 
sickness absence or disability pension decreased only partly and after 10 months. 

The identified differences in the number of trajectory groups and their sizes can 
be partly explained by the participant inclusion criteria. When analysing an entire 
group of employees, only a small part of employees will take sickness absence, 
whereas when modelling only those already on sickness absence, more diversity in 
the development of sickness absence due to a certain disease might stand out better; 
however, trajectory groups smaller than 5% might be unreliable. 
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1.4 Summary and gaps in previous research 
Despite a significant age shift in the workforce and recommendations and policies 
aimed at making it possible for older employees to reduce their working hours, only 
a few studies have examined working hours in later careers. Further, there are no 
previous studies that have utilised person-based methods in the study of working 
hours among ageing employees. 

Regarding sickness absence, the association between age and sickness absence 
has been well-documented, but few studies have utilised person-based methods and 
examined if there are varying patterns in the development of sickness absence 
among subpopulations of ageing employees. I found seven studies examining the 
development of all-cause sickness absence, one examining the trajectories of part-
time work and sickness absence, three studies examining mental health disorder–
related sickness absence, and three studies examining musculoskeletal disease–
related sickness absence. 

Overall, in the studies with all-cause sickness absence, the selected model most 
often included three trajectories, and a tenth of the participants belonged to the 
group with clearly more sickness absence. However, in many of the studies the 
follow-up was quite short (1–6 years) and the development of sickness absence was 
modelled in years and not by age, and were therefore lacking knowledge on how 
sickness absence develops by age, despite age being a significant determinant of 
sickness absence.  

Regarding diagnosis-specific studies, they most often studied the patterns of 
sickness absence among those diagnosed or treated due to a certain diagnosis, and 
only one study on musculoskeletal diseases examined the diagnosis-specific 
development of sickness absence among all employees, but they focussed on 
kitchen workers. Further, all but one of the studies regarding mental health 
disorder–related sickness absence focussed on younger employees. 

The studies are from Western countries and mostly with data from the Nordic 
countries, hence, the generalisability of the studies globally is poor. However, with 
the drastically ageing workforce in the Nordics and a future lack of employees, 
especially in the female-dominated healthcare sector, research on the development 
of working hours and sickness absence in the public sector is warranted. 

The literature review also raises gaps in explanatory variables used in the 
studies. Studies using register-based data lack health questionnaire data, and many 
sickness absence studies have no information on short-term sickness absence, or 
the data are solely based on the self-reported number of sickness absence days. 
Further, few studies have been able to link survey data to register data and to 
include information on, for example, participants’ own perception of their health, 
health behaviour, and working conditions. To summarise, the development of 
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working hours in later careers has not previously been studies with person-based 
methods and few studies have examined the development of sickness absence 
among ageing employees. In addition, little is known on the developmental 
trajectories of diagnosis-specific sickness absence among ageing employees. 
Further, this thesis is the first to examine the dual developmental trajectories of 
long-term and short-term sickness absence.  
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2 Aims of the thesis 

The main aim of this thesis was to examine the developmental patterns of working 
hours and sickness absence among midlife and older public-sector employees and 
to study social-, work-, and health-related determinants of distinct developmental 
patterns in working hours and sickness absence. 
 
The specific aims were: 
 

I. To examine the development of working hours by identifying trajectories 
in working hours and to examine the associations of social-, work-, and 
health-related factors with trajectory group membership. 
 

II. To examine the development of long-term medically certified all-cause 
and diagnosis-specific sickness absence by identifying the developmental 
trajectories of long-term sickness absence due to all causes, mental health 
disorders, and musculoskeletal diseases, and further to examine the 
associations of social-, work-, and health-related factors with trajectory 
group membership.  

 
III. To examine the dual developmental trajectories of short- and long-term 

sickness absence among women and to examine the associations of 
social-, work- and health-related factors with trajectory group 
membership. 
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3 Data and methods 

This dissertation is part of the Helsinki Health Study (HHS), an ongoing cohort of 
midlife and ageing employees of the City of Helsinki, Finland (Lahelma et al., 2013). 
The City of Helsinki is the largest employer in Finland, with around 40,000 
employees. Their Occupational Healthcare Centre provides employees with 
preventative occupational healthcare services, as well as primary healthcare 
services. This study includes survey data from the HHS-study cohort and register 
data from the City of Helsinki personnel registers and national registers. 

 

3.1 Survey data 
Survey data were used in all three substudies. The survey includes a wide range of 
questions on health, work, and well-being. At baseline (Phase 1), survey 
questionnaires were mailed to employees turning 40, 45, 50, 55, and 60 in three 
consecutive years, 2000–02. The phase 1 sample consisted of 8960 employees 
(response rate 67%). Approximately 80% of the participants were women, 
corresponding with the share of women working for the City of Helsinki and 
elsewhere in the public sector in Finland (“Gender Equality in Public Sector 
Employment,” 2019). Small noticeable differences were prevalent between 
participants and non-participants in the Phase 1 survey (Laaksonen et al., 2008; 
Martikainen et al., 2007). Participants were more likely older, women, of higher 
occupational class and had less sickness absence; however, nonparticipation did not 
seriously bias the results. 

 The follow-up questionnaires were mailed in 2007, 2012, and 2017 to all 
respondents of the Phase 1 survey. Response rates for the follow-up questionnaires 
in 2007 (Phase 2), 2012 (Phase 3), and 2017 (Phase 4) were 83%, 79%, and 82%, 
respectively. In Phase 2, the differences between participants and non-respondents 
decreased (Lahelma et al., 2013). 
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Figure 2 Flowchart of the cohort participants 

 

3.2 Register data 
Unique personal identification numbers were used to link the survey data to register 
data. In all substudies, the survey data were linked to register data for those having 
consented to register linkage. In Phase 1, 78% of the participants gave permission 
for the City of Helsinki register linkages and 74% for external register linkage. 
Giving informed consent to register linkage followed generally similar patterns as 
survey response (Laaksonen et al., 2008). 

Register data were collected from multiple sources including the City of Helsinki 
personnel registers and several external data sources. Information from the 
personnel register of the City of Helsinki included: job title, employment sector, 
start and end dates of sickness absence spells, information on basic education, and 
socioeconomic position. Information from the Finnish Centre for Pensions included 
information for granted disability retirements and old-age retirements (type of 
retirement and date of issuance). The register of the Social Insurance Institution of 
Finland included information on long-term sickness absence and their diagnostic 
codes by International Classification of Diseases 10th Revision (ICD-10). 
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Table 2 The data used in the study  

 
Dataset Outcome Data from 
Sub-study I: 

 

Survey participants from the HHS cohort with self-
reported information on weekly working hours and being 
employed full-time, part-time, or not working 

Working hour data from questionnaires 

Phase 1 2000–2002 and follow-up questionnaires in 2007, 
2012, and 2017 

 

Sub-study II: 
 

Study participants aged 50–60 years during 2004–2018 
and their sickness absence episodes during that time 

Sickness absence data from the Social 
Insurance Institution of Finland 

All sickness absence episodes lasting over 14 days due to 
different diagnostic causes from 2004 to 2018 extracted 
from the Social Insurance Institution of Finland  

 

Sub-study III: 
 

Study participants aged 46–55 years during 2000–2017 
and their sickness absence episodes during that time 

Sickness absence data from personnel 
register 

All sickness absence episodes lasting over 14 days due to 
different diagnostic causes from 2000 to 2017 from the 
City Helsinki personnel register 

  

 

3.3 Working hours 
Working hours were measured by a self-reported question about weekly working 
hours in all study phases. People were asked ‘How many (paid) hours per week do 
you work?’ with choices ‘0–10 hours per week’, ‘11–29 hours per week’, ‘30–40 
hours per week’, ‘40–50 hours per week’, or ‘over 50 hours per week’. In Phase 4, 
the participants could also report working 0 hours.  

In Substudy I, working hours were modelled linearly. I excluded people who did 
not report working and people who did not report working hours at each phase. In 
Substudy II, a mean working hours measure was calculates as a mean over study 
phases. Since working hours were based on self-report data, participants might 
have over- or underestimated working hours. However, according to previous 
studies, self-reported working hours have been found to be trustworthy (Imai et al., 
2016). 
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3.4 Sickness absence 
The Social Insurance Institution of Finland pays sickness allowance as 
compensation for loss of income due to illness lasting less than a full year after a 
waiting period of ten working days for which employees are compensated by the 
employer. During this study, at the City of Helsinki, employees could take a 
maximum of three days of self-certified sickness absence. A medical certificate was 
a prerequisite for sickness absence lasting over three working days.  

In Substudy II, long-term sickness absence information was derived from the 
sickness allowance register of the Social Insurance Institution of Finland. We 
included annual information on long-term sickness absence during 2004–2018 and 
a diagnostic code for each sickness absence spell. The diagnostic codes for the 
sickness absence spells were based on (ICD-10). In addition to studying all-cause 
long-term sickness absence, I extracted the two most common diagnosis-specific 
sickness absence groups: mental health disorder–related and musculoskeletal 
disease–related sickness absence. The ICD-10 codes were as follows: mental health 
disorder–related sickness absence (F00–F99) and musculoskeletal disease–related 
sickness absence (M00–M99). When analysing the trajectories, days per year were 
converted into months for the analytical purposes as follows: 0–13 days = 0 months, 
14–29 days = 1 month, 30–59 days = 2 months, etc., and 12 months was defined as 
330 or more sickness absence days. 

In Substudy III, the simultaneous development of short- and long-term sickness 
absence was analysed. For this study, I extracted sickness absence information from 
the personnel register of the City of Helsinki. Short-term sickness absence included 
self-certified sickness absence (1–3 working days at the employee’s personal 
notice). In Substudy III, short-term sickness absence was modelled as the number 
of sickness absence spells per year. Long-term sickness absence was modelled by 
the number of long-term sickness absence months per year. For statistical 
purposes, long-term sickness absence days per year were transformed to account 
for months per year similarly as in Substudy II.  

3.5 Factors associated with trajectory membership 

3.5.1 Sociodemographic factors 

Age and gender 
Age and gender were derived from the City of Helsinki personnel register. In 
Substudy I, I followed the development of working hours among both male and 
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female participants during the study phases. In Substudy II, employees aged 50 to 
60 years during 2004–2018 were included in the analysis and the development of 
sickness absence was examined between ages 50–60. In Substudy III, the dual 
development of short-term and long-term sickness absence was examined between 
ages 46–55. We excluded men from the Substudy III population. The decision to 
focus solely on women in Substudy III was based on multiple criteria. First, the 
majority of municipal employees at the City of Helsinki and elsewhere in Finland 
are women. Second, we examined the role of the employment sector as a 
determinant on sickness absence trajectory groups and the largest employment 
sectors (social and healthcare sectors) employ mostly women. Thirdly, differences 
in the incidence of sickness absence have been reported between men and women 
(Laaksonen, Mastekaasa, et al., 2010; Mastekaasa, 2014). 
 
Marital status 
Marital status was derived from the questionnaire and divided into cohabiting and 
not cohabiting. Cohabiting included those reporting being married or cohabiting, 
non-cohabiting included those reporting being widowed, single, or divorced. 
 
Occupational class 
Occupational class was divided into four classes in Substudies I and II: 
professionals and managers, semi-professionals, routine non-manual employees, 
and manual workers. Professionals and managers included for example teachers, 
doctors, and managers with subordinates. Semi-professionals include occupations 
such as nurses and foremen. Routine non-manual employees include occupations 
such as child minders, assistant nurses, and manual workers, which include for 
example work in transport and cleaners (Lahelma et al., 2005). In Substudy III, I 
combined routine non-manual employees and manual employees into one 
occupational class. This was done because the most common occupations in these 
groups share similar workload characteristics. The work is usually physically 
demanding, and further, often includes a low decision latitude.  
 
Income 
Net income was divided into seven income levels and weighted by household size 
and then divided into quartiles. To further analyse the possible effect of income on 
working hours, household net income was derived from Phase 1 and analysed 
separately in Substudy I (Supplementary table).  

3.5.2 Work-related factors 

Employment sector 
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Information on the employment sector was extracted from the employer’s 
personnel register. For Substudy III, four occupational sectors were formed: 1. 
healthcare (occupations in primary healthcare, hospital services), 2. social (social 
welfare services, elderly care), 3. education (primary school, secondary school, 
vocational training), and 4. other sectors (culture, leisure, rescue, financial 
administration, transport). 

 
Work type 
In all three substudies, work type was divided into regular daytime work or shift 
work. The first included regular daytime work and daytime work with on-call 
nightshifts. The latter included shift work, shift work with regular night shifts, and 
regular night work. Work type ‘other’ was classified as shift work. 
 
Work–home satisfaction 
Work–home satisfaction was measured by the question ‘How satisfied are you with 
your work–home balance?’ Replying satisfied or somewhat satisfied was classified 
as work satisfaction ‘Good’ and replying somewhat not satisfied or not satisfied as 
‘Poor’ in Substudy II, whereas replying somewhat not satisfied or not satisfied was 
categorised as ‘Dissatisfied’ in Substudy III. 

3.5.3 Health-related factors 

In this thesis, the following health-related factors and their connection to trajectory 
membership were studied: self-reported smoking, alcohol consumption, leisure-
time physical activity, body mass index (BMI), sleep, current pain, physical 
functioning, and mental functioning. The inclusion of variables varied with 
substudies, and a table of chosen variables in each substudy is presented below 
(Table 2).  
 
Smoking 
Smoking was dichotomised into non-smoking (including ex-smoking) and smoking 
(current smoking, daily or occasionally). 
 
Alcohol consumption 
Alcohol consumption was measured by reported alcohol consumption. In Substudy 
I, reported alcohol consumption was divided into non-drinkers, non-binge 
drinkers, and binge drinkers. If a participant replied being abstinent, they were 
categorised as non-drinkers. Binge drinking was indicated by drinking six or more 
units of alcohol at least once a week on a single occasion. In Substudy II, alcohol 
consumption was categorised as non-binge drinking and binge drinking.  
 
Leisure-time physical activity 
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Leisure-time physical activity was estimated using the metabolic equivalent (MET) 
hours (Ainsworth et al., 2011) and divided into: low (<14 MET-hours/week), 
intermediate (≥14 MET-hours/week with only moderate activity), and high (≥14 
MET-hours/week including vigorous activity).  
 
BMI 
BMI (kg/m2) was calculated from self-reported height (m) and weight (kg). It was 
further categorised into healthy weight (BMI<25), overweight (25≤BMI<30), and 
obesity (BMI≥30). 
 
Sleep 
The Jenkins four-item questionnaire was used to indicate sleep problems (Jenkins 
et al., 1988; Lallukka et al., 2011). The questions were as follows: how often in the 
past month did you:  
1) have trouble falling asleep? 
2) wake up several times per night? 
3) have trouble staying asleep (including waking up too early)? 
4) wake up after your usual amount of sleep feeling tired or worn out? 
If at least 1 of the 4 symptoms occurred at least 15 times within the month, the 
answer was categorised as having sleep problems.  
 
In Substudy I, reported sleeping hours were used instead of the Jenkins sleep 
questionnaire. Reported sleeping hours were categorised as: less than seven hours 
per night, seven to eight hours, and nine or more hours per night. 
 
Pain 
Current pain was used as a covariate in Substudy I. The dichotomous variable was 
based on the question: ‘Do you have pain at the moment?’ with response 
alternatives of ‘yes’ or ‘no’.  
 
Physical and mental well-being  
The well-being of employees was measured by the Short Form 36 questionnaire 
physical and mental functioning components in Substudy I (Ware et al., 1993, 
1994). In the questionnaires, a Finnish-validated translation was used (Hagman, 
1996). Statistically continuous physical (PCS) and mental (MCS) component 
summary scores were calculated, with higher scores indicating better functioning. 
The lowest quartile was assigned ‘poor functioning’.  
 

Table 3 Covariates by substudies. SA = Sickness absence 
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Covariate Substudy I 
(Trajectories of 
Working Hours) 

Substudy II 
(Trajectories of 
Long-term 
Sickness Absence) 

Substudy III (Dual 
Trajectories of Short-term 
and Long-term Sickness 
Absence) 

Age 5 age groups (40–
45, etc.) 

SA development 
between ages 50–
60 years 

SA development between 
ages 46–55 years 

Occupational 
class 

Professionals and 
Managers; Semi-
professionals; 
Routine non-
manual workers; 
Manual workers 

Professionals and 
Managers; Semi-
professionals; 
Routine non-
manual workers; 
Manual workers 

Professionals and 
Managers; Semi-
professionals; Routine non-
manual workers; Manual 
workers 

Marital status Cohabiting; Non-
cohabiting 

Cohabiting; Non-
cohabiting 

Cohabiting; Non-cohabiting 

Work 
arrangements 

Non-shift work; 
Shift work 

Non-shift work; 
Shift work 

Non-shift work; Shift work 

Working 
hours 

Working hours 
from the 
questionnaire 

Weekly mean 
hours 

  

Work–family 
satisfaction 

  Satisfied; Not 
satisfied 

Satisfied; Dissatisfied 

Smoking Smoker; Non-
smoker 

Never or quit; Daily 
or occasionally 

Never or quit; Daily or 
occasionally 

Alcohol 
consumption 

Non-drinker; Non-
binge drinker; 
Binge drinker 

Binge drinking: No, 
Yes (weekly or 
more often) 

  

Body mass 
index, BMI  

Healthy weight 
(BMI<25); 
Overweight 
(25≤BMI<30); 
Obesity (BMI≥30) 

Healthy weight 
(BMI<25); 
Overweight 
(25≤BMI<30); 
Obesity (BMI≥30) 

Healthy weight (BMI<25); 
Overweight (25≤BMI<30); 
Obesity (BMI≥30) 

Leisure-time 
physical 
activity 

 
High; Moderate; 
Low 

High; Intermediate; Low 

Sleeping 
hours 

<7 h; 7–8 h; 9 h or 
more 

    

Sleep 
problems 

  Yes; No Yes; No 

Physical 
functioning 

Good; Poor 
(lowest quartile = 
‘poor functioning’) 
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Mental 
functioning 

Good; Poor 
(lowest quartile = 
‘poor functioning’) 

    

Current pain Yes; No     

Income Income was 
analysed 
separately 

  

3.6 Statistical methods 
This study used person-based methods in the analysis of working hours and 
sickness absence. Person-based approaches used in this study utilise finite mixture 
modelling. Finite mixture models detect patterns in time in a heterogeneous study 
population and by those patterns classify individuals into qualitatively different 
trajectory groups (Muthén & Shedden, 1999). To date, analysing developmental 
trajectories over time has been utilised widely in medicine and these methods are 
being increasingly used to study the development of sickness absence (De La Fuente 
et al., 2018; Lee, Kim and Brook, 2019; Witt et al., 2019, Virtanen et al. 2017). 

Two common applications of finite mixture models are group-based trajectory 
models (GBTM) and growth mixture models (GMM). GMM is a parametric 
approach and allows for individual variation within the trajectory group, whereas 
GBTM assumes homogeneity conditional on trajectory group membership (Berlin, 
Parra and Williams, 2014). The finite mixture models seem to be equal in 
identifying the correct number of latent trajectory groups, however, GMM is 
mathematically more challenging (Warren et al., 2015).  

3.6.1 Development of working hours 

In Substudy I, the development of weekly working hours was examined with GMM. 
Working hours between Phases 1–4 were examined with the R package lcmm 
(Proust-Lima et al., 2017). The development of working hours was modelled 
linearly. Analyses were first carried out for men and women separately, but due to 
the small number of men and similarities in the models, the analysis were 
conducted pooled and adjusted for gender. Bayesian Information Criterion (BIC), 
Akaike Information Criteria (AIC), identifiability of the groups, groups’ posterior 
probabilities and preference for models that produced trajectory groups with no 
less than 5% of the participants, were used to determine the best number of latent 
classes. A two-trajectory model was chosen according to the aforementioned 
criteria. The model fit with high posterior probabilities indicated a low risk of false 
classification. 
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After selecting the trajectory model and the number of trajectory groups, factors 
associated with the trajectory groups were examined with cross-tabulations and 
logistic regression models. In this way, it was possible to identify associated 
preventable health factors. All analyses were done in R (R Core Team, 2020).  

3.6.2 Development of all-cause and diagnosis-specific long-term 
sickness absence 

In Substudy II, an application of finite mixture model called GBTM was used. Both 
all-cause and diagnostic-specific long-term sickness absence were investigated. 
Prior to trajectory analysis, a group with no sickness absence was extracted and 
then added to the data as a reference group after trajectory analysis.  

The development of long-term sickness absence months with age was modelled 
with zero-inflated Poisson regression. This was due to the large amount of zero 
outcomes where during multiple years the participants had no sickness absence. 
The optimal number of trajectory groups was based on BIC, AIC, entropy, and 
preference for clinically plausible models that produced trajectory groups with no 
less than 5% of the total sample. Next, cross-tabulations and multinomial logistic 
regression models were performed with the no sickness absence trajectory groups 
as reference. Analyses of the developmental trajectories were done in Stata (Stata 
Corp, 2021) and secondary analyses in R (R Core Team, 2020). Graphs for Substudy 
II were plotted with PRISM version 8 (GraphPad software). 

3.6.3 Dual trajectories of short- and long-term sickness absence 

In Substudy III, a dual version of the GBTM was utilised in order to study the joint 
short- and long-term sickness absence development. The decision to model their 
joint development was based on the assumption that, despite differing 
determinants, short- and long-term sickness absence could be considered as two 
contemporaneous but linked phenomena that reflect some underlying 
characteristic in terms of work ability. The idea behind this arises from studies 
hypothesising that short-term sickness absence precedes long-term sickness 
absence (Kristensen, 1991), and from findings showing that multiple short-term 
sickness absence spells are associated with an elevated risk of more profound work 
disability (Harkko et al., 2021). In conjunction, I considered that these outcomes 
should be studied side by side.  

 
The dual trajectory model has three key outputs: 

1. determining the ideal number of trajectory groups for both sets of 
measurements 

2. the probability of membership in each trajectory group 
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3. the probabilities that link membership in trajectory groups across the two 
measured phenomena 

The model specifies both trajectories simultaneously and just as in the single-
outcome GBTM, the participants are assigned to trajectory groups with the highest 
posterior probability in each trajectory model. 

In Substudy III, short-term sickness absence was modelled as the number of 
sickness absence spells per year and long-term sickness absence as months per year. 
Both outcomes (short- and long-term sickness absence) were modelled with zero-
inflated Poisson regression because there were many participants who had zero 
spells or zero months of sickness absence per year during follow-up. Both outcomes 
were first analysed separately and in these preliminary analyses, a model with three 
trajectory groups was selected for both outcomes (long-term and short-term 
sickness absence). Outcomes were modelled up to a third-order polynomial and 
with one to seven trajectory groups. After this, the dual trajectory model was fitted 
using starting values from the two single-outcome trajectory models. Risk factors 
or covariates were not included in the models. Mean posterior probabilities were 
>0.90 in all the trajectory groups, indicating a good model fit and a low risk of false 
classification. Next, trajectory memberships were examined with cross-tabulations 
and the work-related factors associated with the trajectory groups were examined 
with multinomial logistic regression models. Analyses of the developmental 
trajectories were done in Stata (Stata Corp, 2021) and secondary analyses in R (R 
Core Team, 2020). Graphs were finalised with Inkscape.  

3.6.4 Attrition 

In all substudies, the aim was to study those who stay in the workforce. In Substudy 
I, this was done by including in the analysis those who reported still working, either 
part-time or full-time and also reported working hours. In Substudy I, the 
development of working hours was analysed at every questionnaire follow-up, 
whereas in Substudies II–III the sickness absence patterns were analysed by age 
with more frequent follow-ups. Throughout the study, the ‘healthy worker’ effect 
should be considered since those with work disability are more likely to dropout of 
the workforce and hence not report working or remain employed at the City of 
Helsinki (Wilcosky & Wing, 1987).  

In both Substudies II and III, participants assigned to trajectory groups with 
more sickness absence were more likely to dropout during the follow-up. This is 
partly explained by legislative reasons since disability pension can only be granted 
after a person is first on long-term sickness absence. As per this reason and because 
dropping out was most common in the trajectory group with the highest sickness 
absence rate, attrition could not be considered as solely random. To account for this 
non-random attrition, I modelled dropout probability with dependence on two 
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previous responses. This was done with a postprob command in Substudies II and 
III which considers non-random attrition by taking the two closest years into 
consideration. 

Further, in Substudy III, I tested whether the trajectories would change when 
analysing shorter time periods. The short-term sickness absence models selected 
were similar for models with ages 46–50 and 51–55. Long-term sickness absence 
trajectory models with ages 46–50 and 51–55 produced slightly smaller ‘high 
sickness absence’ trajectory groups. This might be due to fewer participants having 
had time to develop a worsening trajectory with high sickness absence. 

3.7 Ethical considerations 
The HHS has been approved by the Ethics committee of the Department of 

Public Health, University of Helsinki and by the Ethics Committee of the health 
authorities of the City of Helsinki. This study has been conducted in compliance 
with the data protection laws and regulations. 
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4 Results 

4.1 Descriptive results 
The characteristics of the participants and the prevalence of certain health 
behaviours can be summarised as follows (Table 4). Manual workers were the 
smallest occupational class. In Substudy III, they were combined with routine non-
manuals, after which, ‘routine non-manual and manual employees’ were the largest 
occupational class. Two-thirds of the participants were cohabiting.  

A fifth reported shift work. One-fifth reported smoking. Current pain was 
reported by 42%. Healthy BMI was reported by half, overweight by a third and 
obesity by less than a fifth. One-fifth reported sleep problems. Almost half were not 
satisfied with their work–home balance. A fifth reported low leisure-time physical 
activity. 
 

Table 4 Baseline characteristics of the study population in substudies I-II 

Characteristics at baseline 2000–2002 Study Population %  
Women 80%  

Occupational class      

   Professionals and Managers  30%  

   Semi-professionals  20%  

   Routine non-manual workers  33%  

   Manual workers  16%  

Marital status      

   Cohabiting  68%  

   Non-cohabiting  32%  

Work–home satisfaction     

   Satisfied  56% 
 

   Not satisfied  44%  
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Work arrangements     

   Non-shift work  80%  

   Shift work  20%  

Working hours     

   Weekly mean (hours)  35 hours per week  

Health behaviour      

Smoking  
 

   Smoker  20%  

   Non-smoker  80%  

Binge drinking (six or more units)  
 

   Rarely or never  89%  

   Weekly or more often  11%  

Body Mass Index (BMI)      

   Healthy weight 45%  

   Overweight  38%  

   Obesity  17%  

Leisure-time physical activity   
 

   High 49%  

   Intermediate 34%  

   Low 17%  

Sleeping hours       

   < 7 h  22%  

   7–8 h  75%  

   9 h or more  3%  

Physical functioning      

   Good  77%  

   Poor  23%  

Mental functioning      

   Good  78%  

   Poor  22%  

Current pain      

   Yes   42%  

   No  58%  
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4.2 Development of working hours 
In Substudy I, I examined the development of weekly working hours during later 
work careers. A model with two trajectories was selected. The trajectory groups 
were named based on their developmental patterns to describe their temporal 
development as ‘Stable regular working hours’ (90%) and ‘Shorter and varying 
working hours’ (10%). Those assigned to the ‘Stable regular working hours’ 
trajectory group worked stable hours, and those assigned to the ‘Shorter and 
varying working hours’ trajectory group had in essence shorter weekly working 
hours with more variance. The working hours were analysed by study phases and 
not by age.  

 

Figure 3 Trajectories of working hours among midlife and ageing employees. Trajectory group 1 
= ‘Stable regular working hours’ (90%); Trajectory group 2 = ‘Shorter and varying working 
hours’. Adapted from Suur-Uski et al. 2021 doi:10.1093/eurpub/ckab179 (Substudy I) 

Figure 3 shows the development of working hours in both trajectories during study 
phases 1–4. The description of baseline characteristics of the Substudy I population 
and characteristics of the working hour trajectories are presented in Substudy I 
Table 1. Those assigned to the trajectory group ‘Shorter and varying working hours’ 
were more often women, of older age, and from higher occupational classes. The 
factors associated with trajectory group membership varied, regarding health-
related factors: reporting sleeping >8 hours, reporting being a non-drinker, and 
reporting poor mental functioning were associated with a higher likelihood of being 
assigned to the trajectory group ‘Shorter and varying working hours’. Smoking, 
BMI, physical functioning, and current pain were not associated with trajectory 
group membership. The odds ratios (OR) and confidence intervals (CI) are 
presented in the Substudy I tables. 
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4.3 All-cause and diagnosis-specific long-term sickness 
absence between ages 50–60 

In Substudy II, I examined the developmental trajectories of all-cause, mental 
health disorder–related, and musculoskeletal disease–related long-term sickness 
absence among 50–60-year-old employees. The association of social, work-, and 
health-related factors with trajectory group membership was examined using cross-
tabulations and multinomial logistic regression with the ‘no sickness absence’ 
trajectory group as the reference. The analysis and selection of long-term sickness 
absence trajectory models is described in Substudy I.  

4.3.1 All-cause long-term sickness absence trajectories 

Regarding all-cause long-term sickness absence, almost half of the participants 
(42%) were assigned to the no long-term sickness absence trajectory and 46% to the 
trajectory of low long-term sickness absence, in which the mean length of sickness 
absence was around half a month per year and slightly increased during follow-up 
(Figure 4). A tenth of employees belonged to a path with more strongly increasing 
sickness absence, and the mean length of sickness absence rose between ages 50–
60 from 1 to 2 months per year. Sickness absence trajectories were named 
describing their development: the trajectory group with no sickness absence = ‘No 
sickness absence’ (42%, N=1982), trajectory group with low sickness absence = 
‘Low sickness absence’ (46%, N=2183), and trajectory group with high sickness 
absence ‘High sickness absence’ (12%, N=564).  
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Figure 4 All-cause long-term (>10 working days) sickness absence (SA) trajectories’ averages 
and estimates with 95% confidence intervals identified in the group-based trajectory 
modelling (GBTM) (N=2,747). Follow-up between 50–60 years of age. Sickness absence 
by age from the model. The ‘No SA’ trajectory group (directly observed from the data) 
was added after GBTM (N=4,729). ‘No SA’ (42%, n=1,982), ‘Low SA’ (46%, n=2,183), 
and ‘High SA’ (12%, n=564). Adapted from Suur-Uski et al. 2023 
doi.org/10.1186/s12889-023-16345-9 (Substudy II) SA = Sickness Absence 

 
Cross-tabulations are presented in Substudy II. Multinomial logistic regression 

models were used to analyse associations of covariates with trajectory group 
membership (Table 5). From social and work-related factors, lower occupational 
class and reporting shift work were associated with a higher, and male gender with 
a lower, likelihood of belonging to the ‘Low sickness absence’ and ‘High sickness 
absence’ trajectories, compared to the ‘No sickness absence’ trajectory. From 
health-related outcomes, smoking, overweight, obesity, and sleep problems were 
associated with a higher likelihood of belonging to the ‘Low sickness absence’ and 
‘High sickness absence’ trajectories compared to ‘No sickness absence’. A higher 
likelihood of being assigned to the ‘High sickness absence’ trajectory compared to 
‘No sickness absence’ was associated with replies: not satisfied with work–home 
balance compared to satisfied, binge drinking weekly or more often, and moderate 
or low leisure-time physical activity compared to high leisure-time physical activity.  
 

Table 5 All-cause long-term (>10 working days) sickness absence (SA) trajectories: the 
associations between socioeconomic, work-related, and health-related factors with SA 
trajectory membership. Multinomial logistic regression model with odds ratios (ORs) 
and their 95% confidence intervals (CIs). Adapted from Suur-Uski et al. 2023 
doi.org/10.1186/s12889-023-16345-9 (Substudy II) SA = Sickness Absence 
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4.3.2 Mental health disorder–related long-term sickness absence 
trajectories 

Regarding mental health disorder–related long-term sickness absence model, the 
trajectory groups were named: no mental health disorder–related sickness absence 
= ‘No MD sickness absence’ (85%, n=4,032), low mental health disorder–related 
sickness absence = ‘Low MD sickness absence’ (10%, n=482), and high mental 
health disorder–related sickness absence = ‘High MD sickness absence’ (5%, 
n=215) (Figure 5). In this model, the group with a low rate of sickness absence 
showed no clear increase with age compared to the group with the highest rate of 
sickness absence; rising from less than 1 to 2 months per year between ages 50–60. 
 

 
 

Figure 5 Mental health disorder–related long-term (>10 working days) sickness absence (SA) 
trajectories’ averages and estimates with 95% confidence intervals identified in the 
group-based trajectory modelling (GBTM) (N=697). Follow-up between 50–60 years of 
age. Fitted SA rate by age from the GBTM model. The ‘No MD SA’ trajectory group was 
added after GBTM (N=4,729). ‘No MD SA’ (85%, n=4,032), ‘Low MD SA’ (10%, n=482) 
and ‘High MD SA’ (5%, n=215). Adapted from Suur-Uski et al. 2023 
doi.org/10.1186/s12889-023-16345-9 (Substudy II) SA = Sickness absence; MD = 
Mental health disorder 

Regarding socioeconomic and work-related factors, male gender was associated 
with a lower, and sleep problems with a higher, likelihood of being assigned to the 
‘Low MD sickness absence’ and ‘High MD sickness absence’ trajectories compared 
to ‘No MD SA’ (Table 2 in Substudy II). Lower occupational class was associated 
with a higher likelihood of being assigned to the ‘High MD sickness absence’ 
trajectory, whereas working hours were negatively associated with the ‘High MD 
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sickness absence’ trajectory compared to the ‘No MD sickness absence’ trajectory. 
Of health-related factors, reporting smoking and leisure-time physical inactivity 
were positively associated with the ‘High MD sickness absence’ trajectory, 
compared to the ‘No MD sickness absence’ trajectory. ORs are presented in 
Substudy II Table 2. 

4.3.3 Musculoskeletal disease–related long-term sickness 
absence 

Following previous procedures, those with no long-term sickness absence due to 
musculoskeletal diseases formed the group ‘No MSD sickness absence’, prior to the 
trajectory analysis. For musculoskeletal disease–related sickness absence, a two-
group trajectory was selected, and the group ‘No MSD sickness absence’ was added 
after analysis as reference: ‘No MSD sickness absence’ (73%, n=3456), ‘Low MSD 
sickness absence’ (20%, n=930), ‘High MSD sickness absence’ (7%, n=343) (Figure 
6). Compared to the mental health disorder model, in the ‘Low MSD sickness 
absence’ trajectory group sickness absence increased more with age and the 
trajectory group with the highest sickness absence increased less, only to 
approximately 1.25 months of absence per year.  

 

Figure 6 Musculoskeletal disease–related long-term (>10 working days) sickness absence (SA) 
trajectories’ averages and estimates with 95% confidence intervals identified in the 
group-based trajectory modelling (GBTM) (N=1273). Follow-up between 50–60 years of 
age. Fitted SA rate by age from the model. The ‘No MSD SA’ trajectory group was added 
after GBTM (N=4729). ‘No MSD SA’ (73%, n=3456), ‘Low MSD SA’ (20%, n=930), ‘High 
MSD SA’ (7%, n=343). Adapted from Suur-Uski et al. 2023 doi.org/10.1186/s12889-023-
16345-9 (Substudy II) SA = Sickness absence; MSD = Musculoskeletal disease 
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In the musculoskeletal disorder–related model, the following socioeconomic 
and work-related factors: being a woman, from a lower occupational class, 
reporting smoking, obesity, and sleep problems were associated with a higher 
likelihood of being assigned to either trajectory with sickness absence compared 
with ‘No MSD sickness absence’. Reporting overweight, obesity, and leisure-time 
physical inactivity were associated with higher, and binge drinking with lower, 
likelihoods of belonging to the ‘High MSD sickness absence’ trajectory compared 
with ‘No MSD sickness absence’. 

4.4 Dual trajectories of short-term and long-term 
sickness absence 

In Substudy III, I examined the dual developmental of short-term and long-term 
sickness absence trajectories. The selected dual model included three trajectory 
groups for both outcomes, and the chosen model is presented in Figure 7 The 
frequency of short-term sickness absence spells showed no variation with age, but 
was divided into groups by the frequency of spells, whereas the long-term sickness 
absence trajectories with sickness absence showed a clear increase with age. The 
length of absence over tripled in the trajectory group ‘High long-term sickness 
absence’. 

In the short-term sickness absence model, the trajectory group ‘No short-term 
sickness absence’ accounted for half of the participants, and the rate of sickness 
absence spell was around 1 spell/year. In the second largest group, ‘Low frequency 
short-term sickness absence’ (40%), the frequency of spells was around 3 
spells/year. Only 10% of the participants belonged to a trajectory group in which 
the frequency of spells was much higher, around 7 spells/year: ‘High frequency 
short-term sickness absence’. No change with age was noticed in the frequency of 
short-term sickness absence spells in any of the trajectory groups. 

In the long-term sickness absence trajectory model, the majority of participants 
belonged to a trajectory with no long-term sickness absence during ages 46–55. 
Almost a third of the participants (27%) had around a month of sickness absence, 
and the amount of sickness absence increased with age in this trajectory group. A 
minority of participants had strongly increasing sickness absence, with individuals 
in the trajectory group ‘High long-term sickness absence’ (8%) having sickness 
absence that rose from one month to four months per year during follow-up. 
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Figure 7 The developmental trajectories of sickness absence (SA) of women employed at the City 
of Helsinki between ages 46–55 (N=3206). Left panel: the developmental trajectories for 
the number of short-term SA spells per year during ages 46–55: ‘no short-term SA’ 
(50%), ‘low frequency short-term SA’ (40%), and ‘high frequency short-term SA’ (10%). 
Right panel: the developmental trajectories of the number of long-term SA months per 
year during ages 46–55: ‘no long-term SA’ (65%), ‘low long-term SA’ (27%), ‘high long-
term SA’ (8%). SA = Sickness absence, freq. = frequency  

In the dual trajectory model, in addition to trajectory groups, the model creates a 
summary table of the investigated interrelationships. This makes it possible to 
study the heterogeneity of the sickness absence patterns with the joint and 
conditional probabilities of trajectory groups’ memberships. For example, it 
quantifies the probabilities of a person belonging to each long-term sickness 
absence trajectory group, conditional on their belonging to each short-term 
sickness absence group. These probabilities are presented in Table 6. 

Table 6 The linkage between short-term and long-term SA trajectory groups presented by 
conditional and joint probabilities from the group-based dual trajectory 
model.  Conditional probability describes how likely an individual is to be in each long-
term SA trajectory group if a person is known to be in a given short-term SA trajectory 
group. Joint probability describes how likely overall it is for a person to fall into any 
combination of the short- and long-term SA trajectory groups. Joint probability 
membership is presented for every trajectory group combination, altogether nine joint 
probabilities that sum up to one. The names express the trajectory groups’ name and 
the percentage (%). SA = Sickness absence 
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Probability of long-term SA trajectory group (k) conditional on short-term 
SA trajectory group (j) [ π k|j]     

   
Long-term SA 
trajectory group  

Short-term SA trajectory group     

   

No short-term SA 
(50%)  

Low frequency 
short-term SA 
(40%)  

High frequency 
short-term SA 
(10%)     

   
No long-term SA 
(65%)  0.85  0.50  0.24     

   
Low long-term SA 
(27%)  0.12  0.39  0.53     

   
High long-term 
SA (8%)  0.03  0.11  0.23     

      1  1  1     

   
Probability of short-term SA trajectory group (j) conditional on long-term 
SA trajectory group (k) [ πj|k]     

   
Long-term SA 
trajectory group  

Short-term SA trajectory group     

   

No short-term SA 
(50%)  

Low frequency 
short-term SA 
(40%)  

High frequency 
short-term SA 
(10%)     

   
No long-term SA 
(65%)  0.66  0.31  0.04  1  

   
Low long-term SA 
(27%)  0.22  0.58  0.20  1  

   
High long-term 
SA (8%)  0.20  0.52  0.28  1  

                  

   
Joint probability of short-term SA trajectory groups (j) and long-term SA 
trajectory groups (k) [ πkj]     

   
Long-term SA 
trajectory group  

Short-term SA trajectory group     

   

No short-term SA 
(50%)  

Low frequency 
short-term SA 
(40%)  

High frequency 
short-term SA 
(10%)     

   
No long-term SA 
(65%)  0.43  0.20  0.02     

   
Low long-term SA 
(27%)  0.06  0.16  0.05     

   
High long-term 
SA (8%)  0.02  0.04  0.02     

               1  
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This table can be described as follows: if assigned to a no short-term sickness 
absence trajectory group, there was an 85% chance of being assigned to a long-term 
trajectory with no sickness absence. Similarly, if assigned to a no long-term sickness 
absence trajectory group, the likelihood of being assigned to a no short-term 
sickness absence group was 66%. This means that there exists a high 
interrelationship between those groups with no sickness absence. Uncertainty was 
noticed in the trajectory groups with high sickness absence rates. When assigned to 
the trajectory group with a high number of short-term sickness absence spells, the 
probabilities of being assigned no long-term sickness absence and high long-term 
sickness absence were equal, 24% and 23%, respectively. This means that there 
exists population heterogeneity, and not all long-term sickness absence paths can 
be foretold by participants’ short-term sickness absence patterns. The last section 
of the conditional membership table presents the joint probability membership, in 
other words, the total nine possible configurations that sum up to one. From the 
table, we can see that the most likely combinations were being assigned to the no 
long-term sickness absence trajectory and no short-term (43%) or low frequency 
short-term trajectory groups (20%) or low frequency short-term and low long-term 
sickness absence groups (16%). 

Thus, the prevalence of certain socioeconomic, work and health determinants 
can be summarised as follows: those in lower occupational classes were more 
prevalent in trajectories with higher sickness absence rates. Reporting smoking, 
sleep problems, higher BMI, and low leisure-time physical activity were more 
common in trajectories with sickness absence. Similarly, reporting shift work and 
being dissatisfied with one’s work–home balance were more prevalent in trajectory 
groups with higher sickness absence.  

I further examined the association of trajectory group membership and 
employment sector by multinomial logistic regression and found an association 
between employment sector and trajectory group membership. In the short-term 
sickness absence model, working in the social sector was associated with a higher 
likelihood of being assigned to ‘low frequency short-term sickness absence’ and 
‘high frequency short-term sickness absence’ trajectory groups when compared to 
employment sector ‘other’. Working in healthcare was also associated with a higher 
likelihood of being assigned to the ‘high frequency short-term sickness absence’ 
trajectory group compared to employment sector ‘other’. In the long-term sickness 
absence model, both the healthcare and social sectors were associated with a higher 
likelihood of being assigned to the ‘high long-term sickness absence’ trajectory 
group compared to employment sector ‘other’ (supplementary tables Substudy III). 
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5 Discussion 

5.1 Main results  
This thesis examined the development of working hours and sickness absence 
among midlife and ageing public sector employees. The main findings of this study 
are that changes in working hours in one’s later career are rare and that a majority 
of midlife and ageing municipal employees take no or little sickness absence, and 
among them there is no increase in sickness absence with age. More broadly, the 
findings of this study are as follows. 

First, most employees worked stable hours and only some people, comprising 
around 10% of the cohort, reduced their working hours. Further, the percentage of 
participants working above 40 hours per week was small (8%). 

Second, the sickness absence rate does not consistently increase with age, on the 
contrary, the majority of midlife and ageing employees have no or a low rate of 
sickness absence. Only among a smaller percentage of employees does the sickness 
absence rate increase with age, not supporting the idea of older employees having 
generally more sickness absence. 

Third, short- and long-term sickness absence patterns were interconnected, but 
heterogeneity regarding their relationship was also noticed. Uncertainty existed in 
the development of sickness absence, especially if the other sickness absence 
outcome was poor. For example, if there was a high frequency of short-term 
sickness absence spells, it was equally likely to have no long-term sickness absence 
or a high rate of long-term sickness absence. Interestingly, I found no variation in 
the number of short-term spells with age. There were three stable trajectory groups 
of annual short-term sickness absence spells that were well separated from each 
other by the frequency of spells per year. 

Fourth, as for factors associated with trajectory group membership, those 
reporting shorter working hours were more likely to be women, from older age 
groups compared to the youngest age group, from a higher occupational class, 
report long sleeping hours, higher alcohol consumption, and poor mental 
functioning. Regarding sickness absence trajectory groups and their determinants, 
women, those in lower occupational classes, in shift work, and with unhealthy 
health behaviours were associated with a higher likelihood of being assigned to the 
trajectory groups with sickness absence in which the sickness absence rate also 
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increased with age. In the dual trajectory model, I noticed that two employment 
sectors that are dominated by women — working in healthcare and social care — 
appeared to be more prone to sickness absence than other employment sectors. 

5.2 Comparison and interpretation of the findings 

5.2.1 Working hours among ageing employees 

Only a few previous studies have examined the development of working hours in 
later careers (Bell & Rutherford, 2013; Wels, 2019a, 2019b, 2020). In this study, the 
majority of employees worked stable hours and a small proportion of employees 
were assigned to a trajectory with shorter, more varying working hours (10%). This 
finding differs from other countries such as Korea where almost half of employees 
work over 48 hours weekly; however, this study included solely municipal 
employees in one Nordic country, Finland (Lee et al., 2007). Only a few employees 
reported working over 40 hours per week (8%), which reflects the general picture 
of shorter working hours in the EU and especially in the Nordics compared to other 
countries. Our municipal cohort could also affect this since the majority of the 
cohort was working in permanent job contracts (>90%) and the cohort lacks 
participants with shorter job contracts and more precarious job descriptions.  

Only a small percentage of employees worked shorter hours and this trajectory 
with varying working hours can be thought of as an umbrella under which multiple 
reasons for shorter working hours exist. Some employees may choose shortening 
working hours, whereas for some it might be a necessity due to poor health. Older 
employees were more likely to be assigned to the shorter working hours trajectory 
group. This is understandable as societies have aimed to facilitate reduced working 
hours for older employees (Wels, 2019a). Possible ways for this are partial old-age 
pension or partial disability pension. In Finland, at the time of this study, employees 
could move to part-time pension if certain criteria were fulfilled. Until 2017, while 
receiving part-time pension, employees had to cut down working hours, but after 
2017 this has not been mandated. In 2021, roughly 13,000 people started on partial 
old-age pension (Kannisto, 2022), compared to 44,000 people moving to old-age 
pension and 17,500 to disability pension (Eläketurvakeskus, 2022). 

Partial disability pension is another way by which employees can reduce their 
workload and it can be applied if employees’ work ability is not sufficient for their 
regular workload due to an illness or disability, but the work ability allows them to 
cope with part-time work. Partial disability pension is granted from authorised 
pension providers (such as Ilmarinen or Keva). The Social Insurance Institution of 
Finland does not grant partial disability pension in Finland. To date in Finland, 
around 20,000 people retire on a disability pension each year and around a third of 
new disability pensions are partial disability pensions. While on partial disability 
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pension, almost 80% of people work (Finnish Centre for Pensions, 2023). Further, 
partial disability pension is relatively stable and it is rare to transfer from partial 
disability pension to full disability pension (Polvinen & Laaksonen, 2022). A recent 
study by Poutanen et al. (2023) examined the heterogenous population of people 
with partial work ability and discovered that musculoskeletal and mental health 
disorders were highlighted in one of the groups, described with a trend of moving 
from employment to unemployment (Poutanen et al., 2023). Partial disability 
pension is associated with higher age and assisting healthcare occupations, and it 
is more common among women and in lower occupational classes (Finnish Centre 
for Pensions, 2023). 

Those in the highest occupational class were more likely to be assigned to the 
shorter working hours trajectory. Previous studies have indicated that those in 
higher socioeconomic position are more likely to be active in the workforce after 
statutory retirement age (Bjuhr et al., 2023; M. Virtanen et al., 2017), whereas 
through Europe, those with lower education have a higher risk of leaving the 
workforce to disability retirement or by unemployment (Schuring et al., 2019). 
Additionally, those at both ends of the hierarchical occupational classes have been 
shown to be the latest to retire, but for differing reasons (Radl, 2013). Employees 
with low pension entitlements retire rather late if there is no disability, which might 
indicate a financial necessity to keep working, whereas those in higher 
socioeconomic position retire late because they are both motivated to stay in the 
workforce but especially because they are more sheltered from labour market 
constraints. Virtanen et al. further examined the development of public sector 
employees’ possibilities for work-time control and their likelihood to extend 
employment beyond retirement. Compared to those with low self-evaluated 
possibilities for work-time control, both those with either all the time high and 
those with an improved work-time control were around 1.5 times more likely to 
work beyond pensionable age, respectively (M. Virtanen et al., 2022). 

Overall, reducing working hours is most likely linked to multiple reasons and no 
uniform determinants for this exists; however, health is one factor associated with 
working hour arrangements (Pagán, 2009). Employees with health problems are 
more likely to work shorter working hours (Nielsen et al., 2021). Additionally, a 
more recent study has continued with studying the changes in working hours and 
the simultaneous changes in self-rated health (Ervasti et al., 2022). Ervasti et al. 
(2022) examined the combined development of self-rated health and working less 
than 35 hours per week, but instead of self-reported data they utilised the 
employer’s data on the working hours of 5,947 shift-working healthcare employees. 
They utilised multi-trajectory modelling and found three clusters: one of which with 
declining good health and stable hours, one with sustained good health but slightly 
decreasing probability of shorter work weeks, and a third in which working hours 
were short and decreasing and health status fairly good, but declining. In this study, 
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those with poorer mental health more often belonged to a trajectory with shorter 
working hours. It can be hypothesised that this is the result of employees with 
poorer mental functioning being ‘forced’ to reduce working hours. A Belgian study 
also found an association between working time reductions and depressive 
symptoms and a worsening self-perceived health (Wels, 2020). A Korean study 
among both employed and self-employed participants came to a contradicting 
conclusion with their results supporting the hypothesis that ‘long working time is 
associated with decreased psychological well-being of waged employees’ (Park & 
Kim, 2021). However, in their data only approximately 20% worked less than 40 
hours per week and over half of the participants worked 48 to over 60 hours per 
week and the results are not comparable to ours.  

Sleep was associated with trajectory membership. Those reporting sleeping over 
eight hours per night were more likely and those reporting sleeping less than seven 
hours were less likely to be assigned to a trajectory with shorter and varying working 
hours. This finding might be due to multiple reasons. Working shorter hours might 
better facilitate time to sleep, on the other hand, those reporting less sleep might be 
better suited to their work characteristics since individual differences exist in 
sleeping behaviour (Härmä, 1995). A recent meta-analysis and systematic review 
found that previous studies support the association between short sleep duration 
and mental health disorders, but that the association between long sleep duration 
and mental health disorders requires further validation (Zhang et al., 2023). An 
umbrella review has further analysed varying health outcomes, concluding that 
both short and long sleep duration are associated with cognitive and other chronic 
diseases (Amiri & Behnezhad, 2020; J. Li et al., 2022). Regarding shorter working 
hours, Ervasti et al. used the Jenkin’s four-item sleep questionnaire to indicate 
sleep problems and noticed that sleep problems were associated with working less 
than 35 hours per week (Ervasti et al., 2022). 

The substudy on working hour development was the only one where I included 
reported pain as a covariate. Pain was included because in the professions with 
physical work descriptions, working hours might have to be reduced or people 
might move to partial disability pension, a great proportion of which are due to 
musculoskeletal disorders, due to pain (Finnish Centre for Pensions, 2023). 
Further, according to a meta-analysis, longer working hours are associated with 
musculoskeletal pain (Amiri, 2023). Increased job demands, shorter recovery 
times, and sleep problems related to long working hours are considered to 
contribute to this. In this study, current pain was not associated with working hours 
trajectory group membership and reporting pain was equally prevalent in both 
trajectory groups. This might indicate that our population was too small to detect 
differences in reported pain or that the population was heterogenous in their 
reasons for shorter working hours. Further, in the meta-analysis, some of the 
studies were performed in Asian countries with longer working hours (Miyamoto et 
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al., 2008), whereas this study analysed the development of working hours among 
municipal employees, among whom working over 40 hours per week was rare (8%). 

5.2.2 Sickness absence trajectories 

The findings from this study emphasise that most ageing employees maintain a 
good work ability without sickness absence spells. This is an important message in 
societies where ageism towards older employees exists (Previtali et al., 2022). The 
percentage of employees with a clearly increasing rate of sickness absence 
corresponded with previous studies, with around 10% of the participants belonging 
to such a trajectory. The worsening trajectory of high and increasing rates of 
sickness absence seemed to begin at an earlier age, because the frequency of short-
term sickness absence in the high short-term sickness absence trajectory group was 
already high at age 46, and long-term sickness absence clearly increased from the 
beginning of the follow-up. 

This study examined both all-cause and two diagnostic-specific long-term 
sickness absence trajectories. Regarding mental health disorder–related long-term 
sickness absence, no previous studies have analysed developmental trajectories of 
sickness absence with GBTM in the general workforce, but have rather focussed on 
employees who report having depressive or anxiety symptoms or on employees who 
receive treatment for mental health disorders (Alaie et al., 2023; Di Thiene et al., 
2019; Farrants et al., 2018). When comparing trajectories with the highest rates of 
sickness absence, the increase in months during follow-up was steepest in the 
mental health disorder–related sickness absence model. This is most likely linked 
to longer times to recuperate from such disorders. Mental health disorders 
significantly incapacitate work ability globally and already typically occur at a young 
age (Blomgren & Perhoniemi, 2022).  

Regarding musculoskeletal disease–related sickness absence, the rate of 
sickness absence increased in both the high sickness absence trajectory and low 
sickness absence trajectory. In the low sickness absence trajectory, sickness absence 
rose more clearly with age than in the all-cause and mental health disorder–related 
absence models. The increase became more apparent in our cohort after 55 years of 
age. This supports the idea that musculoskeletal disease–related sickness absence 
increases with age. 

The dual development of short- and long-term sickness absence showed that 
these outcomes are interconnected, and that heterogeneity exists in the 
development of working hours. No previous study has, to the best of my knowledge, 
utilised this method in the study of sickness absence. Studying the development of 
short-term spells in conjunction with time showed that the frequency of short-term 
sickness absence spells remained stable with age. Hypothetically, this could mean 
that the rate of short-term spells is more related to person-related factors than, for 
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example, diseases accumulated with age. Consistency in the annual frequency of 
short-term sickness absence reflects a broad comprehension of sickness absence: 
short-term sickness absence is typically self-certified or due to minor illnesses or at 
the onset of a more serious ailment. Additionally, short-term sickness absence 
spells are more associated with motivational factors (Janssen, 2003), however, 
occupational class differences are also likely to partly explain this. Those in higher 
occupational classes might have better possibilities to modify working tasks and 
work while sick whereas among those in lower occupational classes infectious 
diseases might more straight forwardly lead to sickness absence. 

The joint likelihood of the trajectory model shows that estimating the long-term 
sickness absence development by one’s short-term sickness absence spells is not 
straightforward, and the results of this study do not encourage us to solely foretell 
one’s long-term sickness absence by their short-term sickness absence rate. When 
a person is assigned to a trajectory with no short-term sickness absence, the 
likelihood of being assigned to a trajectory with a high level of long-term sickness 
absence was very low. However, a person’s chances were much more uncertain 
when assigned into a trajectory of high frequency of short-term sickness absence 
spells, with equal chances of belonging to a high long-term and no long-term 
sickness absence trajectory. Overall, from these results it can be stated that the risk 
of sickness absence and a worsening work ability with age is not divided equally 
across the entire ageing workforce. The joint and conditional probabilities provide 
a statistical summary of these associations. 

5.2.2.1 Factors related to sickness absence trajectories 

I examined both socioeconomic, work-, and health-related factors associated with 
the sickness absence trajectories. To summarise these findings, work arrangements, 
occupational class, and multiple health behaviours, such as sleep, arose as 
significant determinants of the trajectory groups. 

From socioeconomic factors, I detected a well-known association between 
higher occupational class and lower sickness absence rate (Pekkala et al., 2017a, 
2017b). Previous studies have shown that a large proportion of occupational class 
differences in sickness absence is related to working conditions, such as physically 
strenuous work (Laaksonen, Piha, et al., 2010). The occupational differences 
regarding mental health–related sickness absence are, however, not as clear 
(Pekkala et al., 2017a). Employees in higher occupational classes generally have 
better opportunities to change working tasks if needed (Brauner et al., 2019). In 
addition, those in the lower occupational classes are also more likely to exit 
employment via disability pension. This phenomenon is hence also most likely 
visualised in the higher likelihood of being assigned to a trajectory with more 
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sickness absence, since sickness absence must precede disability pension in 
Finland.  

Marital status was analysed in all of the substudies. Marital status was included 
as a covariate because a previous study found that being unmarried was a predictor 
of sickness absence (Duijts et al., 2007), and marital status is considered to have an 
association with health and mortality (Ben-Shlomo et al., 1993). Regarding sickness 
absence, marital status was not associated with trajectory membership in Substudy 
II. In Substudy III, reporting non-cohabiting seemed to be more prevalent in the 
trajectories with more sickness absence, but strong conclusions should be avoided 
based on simple percentages without adjusting for other factors. 

Work–family balance has been associated with sickness absence (Jansen, 
2006). Further, previous studies have found evidence between work–family 
balance and mental health (Borgmann et al., 2019). In this study, work–family 
balance was measured with a self-evaluated question. Reporting being dissatisfied 
in combining paid work and family was more prevalent in trajectory groups with 
sickness absence. Nielsen et al. have proposed this perceived work–family conflict 
to better reflect the burden of multiple roles compared to for example the number 
of young children. This resonates with the diversity in family situations in real life, 
as in addition to children, elderly parents or relatives might also need informal care 
(Nilsen et al., 2017). Further, in our cohort, long-term sickness absence due to 
mental health disorders has been associated with dissatisfaction in combining work 
and family among female municipal employees (Kaila-Kangas et al., 2023). 

Regarding employees’ work type, the association between sickness absence 
trajectory group and working shift work varied depending on the sickness absence 
outcome. In the all-cause model, those reporting shift work were more likely to be 
assigned to a trajectory with either low or high sickness absence rate compared to 
those with no long-term sickness absence. No association was noticed between 
mental health disorder–related long-term sickness absence and shift work, and in 
the musculoskeletal disease model only the low musculoskeletal disease–related 
sickness absence trajectory was associated with shift work. The association between 
shift work and health outcomes has been thoroughly examined, and a systematic 
review by Merkus et. al. has also examined the association between shift work and 
sick leave (Merkus et al., 2012). Their conclusion was that fixed evening work 
among female healthcare workers is associated with sickness absence. In our study, 
a significant proportion of participants work in healthcare (around a fourth of 
participants in Substudy III) and our results are in line with the review with a higher 
likelihood of shift workers being assigned to high sickness absence rate trajectory 
groups. Regarding shift work, there were no consistent associations in diagnosis-
specific sickness absence models (OR 1.26 [95% CI 1.06–1.50] for low 
musculoskeletal disease–related sickness absence), but our population could have 
been too small to detect differences. Reporting shorter working hours was 
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associated with having a higher likelihood of being assigned to the highest sickness 
absence trajectory group in the all-cause and mental health disorder–related model 
in Substudy II.  

The connections between sickness absence and health outcomes and long 
working hours and health outcomes have been widely studied. The association 
between working hours and sickness absence has also been examined, but lacks a 
consensus. The summary of a recent systematic literature review states that support 
exists for a negative association of long working hours and sickness absence 
(Bernstrøm & Houkes, 2018). The authors hypothesise this to be linked to either 
the healthy worker effect and/or high motivation and refraining from being absent 
while ill. Evidence on working part-time and sickness absence was inconclusive. 

A previous multicohort study with data from the UK, Finland, and France 
investigated the association of sickness absence and lifestyle factors with the 
following conclusion: high BMI, low physical activity, smoking, heavy episodic 
drinking, and obesity were associated with sickness absence with a high or 
moderate ratio (M. Virtanen et al., 2018). In the study, smoking was associated with 
sickness absence due to depressive disorders, external causes, circulatory diseases, 
and respiratory diseases. In line with this, in this study smoking was associated with 
a higher likelihood of being assigned to trajectories with long-term sickness 
absence. The association was clear and existed in both all-cause and 
musculoskeletal disease–related models, whereas for mental health disorders the 
association was only statistically significant for the higher sickness absence 
trajectory group. In Substudy III, smoking was twice as prevalent in the high 
frequency short-term and high long-term sickness absence trajectory groups.  

Virtanen et al. (2018) concluded that heavy episodic drinking was associated 
with sickness absence due to depressive disorders and external causes. In Substudy 
II, binge drinking was associated with a higher likelihood of being assigned to either 
the all-cause long-term sickness absence trajectory with sickness absence or to the 
trajectories with a low rate of musculoskeletal- and mental health disorder–related 
sickness absence.  

Both low leisure-time physical activity and high BMI (either overweight or 
obesity) were associated with trajectories with a higher sickness absence rate in 
Substudy II. Similar differences in prevalence were noticeable in Substudy III, with 
the prevalence of those reporting BMI obese doubling and those reporting a high 
level of physical activity dropping to half in the high sickness absence trajectories, 
both for short-term and long-term sickness absence. Overall, these finding resonate 
with previous studies (M. Virtanen et al., 2018).  

Lastly, sleep was associated with sickness absence trajectories, with more sleep 
problems among those with more sickness absence. Sleep problems were associated 
with sickness absence in the all-cause sickness absence trajectory model, including 
after adjusting for other covariates. Sleep was a distinctive determinant of both 
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working hour and sickness absence development in this study. Previous studies 
have found an association between poor sleep quality and sickness absence (Nose 
et al., 2021), as well as between sleep problems and the risk of long-term sickness 
absence (Åkerstedt et al., 2020), however, contrary findings have also been found. 
In a recent meta-analysis, researchers found no statistically evident association 
between sickness absence and sleep among nurses (Gohar et al., 2021).  
 

5.3 Methodological considerations  
A large cohort dataset with the possibility to link self-reported information to 
registers and a long follow-up are key strengths of this study. All the data were 
obtained from questionnaires or reliable national registers  and employer registers 
of the City of Helsinki, which increases the validity of the investigated sickness 
absence trajectories. The data on sickness absence were obtained from reliable 
registers, for Substudy II from the Social Insurance Institution of Finland registers 
and for Substudy III from the City of Helsinki employer registers. In Substudy II, 
the sickness absence data included the diagnostic codes for sickness absence, and I 
was able to examine diagnosis-specific sickness absence.  

Choosing the study population is challenging when examining only sickness 
absence, instead of both permanent and temporary work disability. When dealing 
with work ability, attrition must be considered since exiting to other workplaces 
(Substudy III), to unemployment, or to disability retirement affects our analysis. I 
chose not to exclude participants who exited during follow-up of sickness absence 
since this would shift the study to examining those who stayed employees at the 
City of Helsinki. This led to the fact that in the group with the highest sickness 
absence rate, the likelihood of dropping out of the study was more common. This 
was considered to happen not at random and was adjusted for by a drop-out 
function in the sickness absence models. 

Overall, I examined the development of working hours and sickness absence 
among municipal employees – this study setup leads to that at the beginning the 
participant had at least some work ability. The healthy worker effect, meaning that 
only those with enough work ability stay in the workforce and those with more 
permanent work disability exit the data, should hence be considered in all of the 
substudies (Wilcosky & Wing, 1987). This was especially important regarding 
sickness absence trajectories. My decision to model sickness absence instead of 
both sickness absence and work disability as an outcome most likely attenuated the 
increase in work disability. If I would have included permanent work disability in 
the outcome, the smallest trajectory with the poorest development would most 
likely have increased more, as in a paper by Hiilamo et al. (2019) where sickness 
absence and disability months rose to 10 to 11 months per year during follow-up. 
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With this in mind, I still consider that the method I chose to analyse sickness 
absence is justified since it understandably characterises the sickness absence 
development and the magnitude of the varying trajectory groups among municipal 
employees. Those who retired to disability pension were able to add to the data until 
the moment of their exit into retirement. 

Like every statistical method, finite mixture models are not perfect, and they 
represent a simplification of real life. In reality, no participant truly follows the 
exact trajectory, but the trajectory groups characterise temporal development of a 
chosen outcome. The development of working hours was analysed with GMM by 
study phases. With only four time points and a novel method, I did not require a 
response at every time point. I investigated whether the linear development of 
working hours and rate of sickness absence could have been analysed together. 
However, changes in working hours were rare and the stable working hours 
contributed strongly to the model, compared to sickness absence outcomes. In 
retrospect,  the chosen analysis method in Substudy I could have been improved by 
mimicking a study by Ropponen et al. where multi-trajectory modelling was used 
to analyse sickness absence and part-time employment status (Ropponen et al., 
2023). In Substudy I, this method could have been considered to obtain more 
measurement points, to be able to study the development by age, and to link the 
work-status trajectories to the health and well-being of the participants measured 
by sickness absence. In this case, the analysis should have focussed on whether an 
employee was working full-time or part-time, with annual data for this from 
employer registers.  

In analysing long-term sickness absence, annual sickness absence days were 
converted into months. Though I first analysed the trajectories in R using sickness 
absence days as the outcome, I chose to also examine the developmental patterns 
in Stata since Nagin’s procedure for GBTM is more commonly used in SAS and 
Stata. In Stata, days as an outcome had convergence issues, hence, simplifying the 
outcome produced converged models and the long-term sickness absence was 
analysed in months in both Substudies II and III. Overall, the transition to Stata 
provided further validation since the analysis in Substudy II was then done twice, 
utilising two slightly different models in two different statistical programmes and 
the results from both were very similar. 

The choosing of factors varied between the substudies. In Substudy I, the 
outcome working hours was considered to reflect the general health status of the 
employees, hence, a wide range of health-related outcomes were included that were 
not used later, such as physical and mental functioning scores and the prevalence 
of pain. In contrast, in Substudy III a novel method for statistical analysis was used 
and hence, only a few most significant health-related factors were included in the 
cross-tabulations. Overall, caution should be used when examining varying factors’ 
associations with trajectory membership. Membership in the trajectory group is 
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based on which group the participants have the highest posterior probability of 
belonging to. Conclusions on the trajectories’ determinants should therefore be 
approached cautiously. Overall, causality cannot be assessed. 

Previous studies have analysed our cohort and stated that despite small 
differences between participants and non-participants, nonparticipation does not 
seriously bias the results (Laaksonen et al., 2008). A strength of this study was also 
that the development of sickness absence trajectories was analysed by age. Sickness 
absence trajectories plotted with age provide a visual and easily interpretable 
characterisation of sickness absence development in relation to age. Finally, a 
strength in this study was that using the dual model, I was able to examine both 
short-term and long-term sickness absence development simultaneously and to 
produce new information on the interconnections of these outcomes.  

5.4 Overview of the development of working hours and 
sickness absence among ageing employees 

Overall, this study showed that among municipal employees working hours develop 
stably and that most sustain work ability without sickness absence in later careers. 
The findings of this study reflect previous findings obtained in other European 
countries. Europe, with regulated working hours and the EU working-hour 
directive, can be characterised with relatively normal working hours. In this study, 
the working hours are somewhat even more conservative. When assessing the 
results from the global viewpoint, working hour patterns examined in this study do 
not reflect, for example, working hour development in later careers in Asia. 
However, with a rapidly changing and greying workforce in the EU, information is 
required to understand determinants of the working hour patterns. 

A major contribution of this study was that both mental health disorder–related 
and musculoskeletal disease–related long-term sickness absence were analysed 
with person-based methods in a multi-occupational cohort of employees. These 
results revealed that age was linked to sickness absence due to musculoskeletal 
diseases among two subpopulations since sickness absence rates increased in two 
of the trajectory groups, with a steep increase throughout the study in the ‘high 
sickness absence trajectory’ group and with a clearly visible increase in ‘the low 
sickness absence trajectory’ group after 55 years. Together, these trajectory groups 
constituted 27% of the participants. These findings could indicate that even in 
modern society where care has been focussed to prevent chronic musculoskeletal 
diseases and to improve work ergonomics, this has not been achieved or that 
simultaneously other changes have occurred that have undermined this 
development, such as the obesity pandemic.  

Further, even if mental health disorders have not yet become the most common 
long-term sickness absence diagnosis among older employees, the steep increase of 
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sickness absence in the mental health disorder model in ‘high mental health 
disorder sickness absence’ trajectory group was distinctive. The results of this study 
support the findings from national registers, according to which an acute challenge 
of mental health among employees is at hand. The steep increase in mental health 
disorder–related sickness absence can indicate that the prognosis of mental health 
disorders is poor in the modern world in terms of sickness absence or that the 
treatment of mental health problems among working-aged people is insufficient, 
compared to for example treatment of musculoskeletal diseases. Further, according 
to previous studies that have utilised our cohort: employees with high physical 
workloads and mental health problems have a clearly higher risk for both mental 
health– and musculoskeletal disease–related sickness absence (Halonen et al., 
2021). This emphasises that modifying working arrangements, for example by 
reducing working hours is necessary, as well as correctly timed interventions. 

The lack of changes in short-term absence with age was either indicative of either 
short-term absence being just the first episode which is then transformed into long-
term absence or then some factors also exist in the individual background that 
result in more frequent absences. Since individual’s in the social care employment 
sector had a higher likelihood of being assigned to a high frequency short-term 
sickness absence trajectory, this raises questions on whether ethical dilemmas or 
demanding psychosocial environments within this sector lead to coping behaviour 
with short sickness absence spells to recuperate. Overall, I think it is important in 
sickness absence research to consider factors other than simply age, gender, and 
health behaviours. Analysing employees’ attitudes and norms in relation to sickness 
absence development could unlock information that helps to understand 
differences between developmental patterns. Qualitative research methods should 
be utilised in researching the employees’ conceptions of health and work ability. 
Further, the possible reasons for clear occupational differences in short-term 
sickness absence should be examined. How much are those employees who can 
work less during the day while ill truly sick without it showing in the sickness 
absence records? This is of interest especially now in Finland with political pressure 
towards the first sickness absence day being without pay. 

Lastly, occupational class differences arose as a significant determinant in all of 
the substudies. Elsewhere, there is ample evidence highlighting a connection 
between socioeconomic inequality and sickness absence. In previous studies, 
occupational class differences in working hours and sickness absence have 
remained clear and persistent after adjustments for multiple family-, work-, and 
health-related factors. Seeking to reduce sickness absence would hence also mean 
affecting socioeconomic inequalities. In my opinion, sickness absence reduction in 
terms of reducing socioeconomic health inequality could best be achieved by 
enabling rapid access to high-quality healthcare and rehabilitation equally to those 
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employed and outside the workforce, as well as by enforcing and facilitating safe 
working environments. 
 

5.4.1 Implementation of the results 

This was a longitudinal cohort study without an intervention. From an economic 
and health point of view, policy changes or interventions in occupational healthcare 
would be most significant when targeted towards those with the highest rate of 
sickness absence, with the aim being to reduce sickness absence rates. The results 
of this study invite the discussion of whether modifiable lifestyle factors would be 
the best course of action in reducing sickness absence. Possible intervention could 
be directed, for example, towards increasing physical activity or to smoking 
cessation. Both of which are lifestyle interventions that can be and are already 
supported in many Finnish workplaces and also at the City of Helsinki (Helsingin 
kaupunki, 2023b). The employer can economically support the employee in 
smoking cessation by providing medications to support quitting smoking or restrict 
smoking during working hours at the workplace. Increasing physical activity and 
reducing sitting time during work among employees can also be sought to be 
achieved in multiple ways (Helsingin kaupunki, 2023a). The employer can support 
physical activity via coupons or by supporting the purchase of a commuting bike, 
and further, multiple employers such as the City of Helsinki have integrated 
physical activity programmes into the IT systems that discourage prolonged 
sedentary work stretches by reminding employees to stretch and get out of one’s 
chair for a while. Further, since other social-, work-, and health-related factors were 
also associated with trajectory membership, the findings of this study support the 
idea that work ability is a complicated phenomenon linked to both individual and 
work-related factors, as well as to society. 

The City of Helsinki has participated in the HHS since 2000. During that 
time, research results and new information on occupational health has been 
provided to the City of Helsinki human resources, supervisors, and occupational 
healthcare. At the City of Helsinki, multiple measures have been made to support 
and maintain employees’ health and to improve the City’s well-being strategies. In 
the current work well-being programme, the strategic focus has been for example 
on pre-emptively assessing and supporting work well-being, as well as educating 
supervisors in strength-oriented coaching (Helsingin kaupunki, 2022). 
Regarding modifiable lifestyle factors, the City of Helsinki has multiple channels 
and initiatives for supporting employees’ lifestyle choices. For example, the City of 
Helsinki offers coaching on physical activity and collaborates with 
Painonhallintatalo and Helsinki University Hospital. 
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At the population level, societal changes to our everyday environment make a 
larger impact on our health than secondary prevention such as lifestyle intervention 
given by a healthcare specialist. In line with this, a more interdisciplinary view has 
been taken on studying differences in physical activity and in finding ways to 
increase it. The current consensus on this is that increasing physical activity is best 
accomplished by incorporating physical activity into everyday life, for example, by 
removing obstacles (either fiscal, personal, or environmental) and improving 
accessibility (Muukkonen, 2022). As a society, there is much work to be done in this 
endeavour. 
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Conclusions 

Working hours remain steady in later careers, with most employees working stable 
hours. A tenth of the municipal employees had reduced and varying working hours, 
and less than a tenth of the employees worked over 40 hours per week. Despite 
policies that aim to facilitate reducing working hours at later ages, working shorter 
hours is rather rare. The trajectory group with shorter hours seemed to be 
heterogenous with higher occupational class, long sleeping hours, high alcohol 
consumption, and poor mental functioning being associated with working hour 
trajectory group membership. 

Sickness absence did not consistently increase with age, rather, the development 
of sickness absence was marked by separate subpopulations with varying sickness 
absence patterns. Most employees had no or a low rate of sickness absence. Only 
among a tenth of employees, the long-term sickness absence rates increased rapidly 
and among roughly a fifth the long-term sickness absence rates increased modestly. 

Short- and long-term sickness absence patterns were interconnected, but 
heterogeneity regarding their relationship was also noticed. There was uncertainty 
in the development of sickness absence. If there was a high frequency of short-term 
sickness absence spells, it was equally likely to have no long-term sickness absence 
or a high rate of long-term sickness absence. Those working in the social sector or 
in healthcare had a higher risk for sickness absence. 

The results suggest ways of reducing sickness absence. Attention should be given 
to modifiable health behaviours and factors related to specific high-risk 
occupational sectors. Occupational healthcare check-ups could be targeted more 
towards certain occupational sectors or occupational groups. The rate of short-term 
sickness absence spells can also be considered as a tool to detect at-risk employees, 
while keeping in mind the heterogeneity of the sickness absence patterns.  

Finally, the results from this study show that health behaviours, such as low 
physical activity, contribute to diseases and sickness absence. For example, 
preventing a sedentary lifestyle should be considered at the societal level, as well as 
in the workplace. Continued support from the employer towards a physically active 
lifestyle might facilitate healthier work careers and successively less sickness 
absence. The same applies to all health behaviours that ultimately develop under 
the influence of the cultural and societal surroundings in which we work and live.  



  78 

References 

Abrahamsen, S. A., & Grøtting, M. W. (2023). Formal care of the elderly and health outcomes 

among adult daughters. Health Economics, 32(2), 436–461. 

https://doi.org/10.1002/hec.4628 

Ainsworth, B., Haskell, W., Hermann, S., Meckes, N., Basset, D., Tudor-Locke, C., Greer, J., Vezina, 

J., Whitt-Glover, M., & Leon, A. S. (2011). 2011 Compendium of Physical Activities: A 

Second Update of Codes and MET Values. Medicine & Science in Sports & Exercise, 43(8). 

https://journals.lww.com/acsm-

msse/Fulltext/2011/08000/2011_Compendium_of_Physical_Activities__A_Second.25.as

px 

Åkerstedt, T., Mittendorfer-Rutz, E., & Rahman, S. (2020). Sleep disturbance and work-related 

mental strain: A national prospective cohort study of the prediction of subsequent long-

term sickness absence, disability pension and mortality. Scandinavian Journal of Public 

Health, 48(8), 888–895. https://doi.org/10.1177/1403494820911813 

Alaie, I., Svedberg, P., Ropponen, A., & Narusyte, J. (2023). Longitudinal trajectories of sickness 

absence among young adults with a history of depression and anxiety symptoms in 

Sweden. Journal of Affective Disorders, 339, 271–279. 

https://doi.org/10.1016/j.jad.2023.07.014 

Allebeck, P., & Mastekaasa, A. (2004). Chapter 5. Risk factors for sick leave—General studies. 

Scandinavian Journal of Public Health, 32(63_suppl), 49–108. 

https://doi.org/10.1080/14034950410021853 



  79 

Amiri, S. (2023). Longer working hours and musculoskeletal pain: A meta-analysis. International 

Journal of Occupational Safety and Ergonomics, 29(1), 1–16. 

https://doi.org/10.1080/10803548.2022.2036488 

Amiri, S., & Behnezhad, S. (2020). Sleep disturbances and risk of sick leave: Systematic review and 

meta-analysis. SLEEP AND BIOLOGICAL RHYTHMS, 18(4), 283–295. 

https://doi.org/10.1007/s41105-020-00270-0 

Aronsson, G. (2000). Sick but yet at work. An empirical study of sickness presenteeism. Journal of 

Epidemiology & Community Health, 54(7), 502–509. 

https://doi.org/10.1136/jech.54.7.502 

Barmby, T. A., Ercolani, M. G., & Treble, J. G. (2002). SICKNESS ABSENCE: AN INTERNATIONAL 

COMPARISON. The Economic Journal, 112(480), F315–F331. 

https://doi.org/10.1111/1468-0297.00046 

Baxter, S., Blank, L., Cantrell, A., & Goyder, E. (2021). Is working in later life good for your health? 

A systematic review of health outcomes resulting from extended working lives. BMC 

Public Health, 21(1), 1356. https://doi.org/10.1186/s12889-021-11423-2 

Bell, D. N. F., & Rutherford, A. C. (2013). Older workers and working time. The Journal of the 

Economics of Ageing, 1–2, 28–34. https://doi.org/10.1016/j.jeoa.2013.08.001 

Ben-Shlomo, Y., Smith, G. D., Shipley, M., & Marmot, M. G. (1993). Magnitude and causes of 

mortality differences between married and unmarried men. Journal of Epidemiology & 

Community Health, 47(3), 200–205. https://doi.org/10.1136/jech.47.3.200 

Bernstrøm, V. H. (2018). Long working hours and sickness absence—A fixed effects design. BMC 

Public Health, 18(1), 578. https://doi.org/10.1186/s12889-018-5473-y 

Bernstrøm, V. H., & Houkes, I. (2018). A systematic literature review of the relationship between 

work hours and sickness absence. Work & Stress, 32(1), 84–104. 

https://doi.org/10.1080/02678373.2017.1394926 



  80 

Bjuhr, R. N. M., Engström, R. N. M., Welmer, R. P. A.-K., Elmståhl, S., & Sjölund, R. N. B.-M. (2023). 

Health and work-related factors as predictors of still being active in working life at age 66 

and 72 in a Swedish population: A longitudinal study. Work, 1–12. 

https://doi.org/10.3233/WOR-220480 

Blomgren, J., & Perhoniemi, R. (2022). Increase in sickness absence due to mental disorders in 

Finland: Trends by gender, age and diagnostic group in 2005–2019. Scandinavian Journal 

of Public Health, 50(3), 318–322. https://doi.org/10.1177/1403494821993705 

Bloom, D. E., Chatterji, S., Kowal, P., Lloyd-Sherlock, P., McKee, M., Rechel, B., Rosenberg, L., & 

Smith, J. P. (2015). Macroeconomic implications of population ageing and selected policy 

responses. The Lancet, 385(9968), 649–657. https://doi.org/10.1016/S0140-

6736(14)61464-1 

Bollag, U., Rajeswaran, A., Ruffieux, C., & Burnand, B. (2007). Sickness certification in primary 

care—The physician’s role. Swiss Medical Weekly, 137(23–24), 341–346. 

https://doi.org/10.4414/smw.2007.11865 

Borgmann, L.-S., Rattay, P., & Lampert, T. (2019). Health-Related Consequences of Work-Family 

Conflict From a European Perspective: Results of a Scoping Review. Frontiers in Public 

Health, 7, 189. https://doi.org/10.3389/fpubh.2019.00189 

Brauner, C., Wöhrmann, A. M., Frank, K., & Michel, A. (2019). Health and work-life balance across 

types of work schedules: A latent class analysis. Applied Ergonomics, 81, 102906. 

https://doi.org/10.1016/j.apergo.2019.102906 

Carr, E., Murray, E. T., Zaninotto, P., Cadar, D., Head, J., Stansfeld, S., & Stafford, M. (2016). The 

Association Between Informal Caregiving and Exit From Employment Among Older 

Workers: Prospective Findings From the UK Household Longitudinal Study. The Journals 

of Gerontology Series B: Psychological Sciences and Social Sciences, gbw156. 

https://doi.org/10.1093/geronb/gbw156 



  81 

Christensen, K. B., Labriola, M., Lund, T., & Kivimaki, M. (2008). Explaining the social gradient in 

long-term sickness absence: A prospective study of Danish employees. Journal of 

Epidemiology & Community Health, 62(2), 181–183. 

https://doi.org/10.1136/jech.2006.056135 

Cornelius, L. R., van der Klink, J. J. L., Groothoff, J. W., & Brouwer, S. (2011). Prognostic Factors of 

Long Term Disability Due to Mental Disorders: A Systematic Review. Journal of 

Occupational Rehabilitation, 21(2), 259–274. https://doi.org/10.1007/s10926-010-9261-5 

De Boer, W. E. L., Mousavi, S. M., Delclos, G. L., Benavides, F. G., Lorente, M., & Kunz, R. (2016). 

Expectation of sickness absence duration: A review on statements and methods used in 

guidelines in Europe and North America. The European Journal of Public Health, 26(2), 

306–311. https://doi.org/10.1093/eurpub/ckv222 

Dekkers-Sanchez, P., Hoving, J., Sluiter, J., & Frings-Dresen, M. (2008). Factors associated with 

long-term sick leave in sick-listed employees: A systematic review. OCCUPATIONAL AND 

ENVIRONMENTAL MEDICINE, 65(3), 153–157. https://doi.org/10.1136/oem.2007.034983 

Di Thiene, D., Mittendorfer-Rutz, E., Rahman, S., Wang, M., Alexanderson, K., Tiihonen, J., La 

Torre, G., & Helgesson, M. (2019). Trajectories of sickness absence, disability pension and 

unemployment in young immigrants with common mental disorders. European Journal of 

Public Health, 29(6), 1055–1062. https://doi.org/10.1093/eurpub/ckz046 

Duijts, S. F. A., Kant, I., Swaen, G. M. H., Van Den Brandt, P. A., & Zeegers, M. P. A. (2007). A 

meta-analysis of observational studies identifies predictors of sickness absence. Journal 

of Clinical Epidemiology, 60(11), 1105–1115. 

https://doi.org/10.1016/j.jclinepi.2007.04.008 

Edge, C. E., Coffey, M., Cook, P. A., & Weinberg, A. (2021). Barriers and facilitators to extended 

working life: A focus on a predominately female ageing workforce. Ageing and Society, 

41(12), 2867–2887. https://doi.org/10.1017/S0144686X2000063X 



  82 

Eiffe, F., Muller, J., & Weber, T. (2024). Working conditions and sustainable work Keeping older 

workers engaged: Policies, practices and mechanisms (Eurofound Paper WPEF24030). 

European Foundation for the Improvement of Living and Working Conditions 

(Eurofound). www.eurofound.europa.eu 

Eläketurvakeskus. (2022). Suomen työeläkkeensaajat 2021 Eläketurvakeskuksen tilastoja 4/2022. 

Employees Pensions Act: Hearing before the The Finnish Centre for Pensions, Finland (2006). 

https://www.finlex.fi/fi/laki/ajantasa/2006/20060395 

Employment rates by sex, age and citizenship (%). (2023). Eurostat Data Browser. 

https://ec.europa.eu/eurostat/databrowser/view/LFSQ_ERGAN__custom_834194/defau

lt/table?lang=en 

Ervasti, J., Pentti, J., Nyberg, S. T., Shipley, M. J., Leineweber, C., Sørensen, J. K., Alfredsson, L., 

Bjorner, J. B., Borritz, M., Burr, H., Knutsson, A., Madsen, I. E. H., Magnusson Hanson, L. 

L., Oksanen, T., Pejtersen, J. H., Rugulies, R., Suominen, S., Theorell, T., Westerlund, H., … 

Kivimäki, M. (2021). Long working hours and risk of 50 health conditions and mortality 

outcomes: A multicohort study in four European countries. The Lancet Regional Health - 

Europe, 11, 100212. https://doi.org/10.1016/j.lanepe.2021.100212 

Ervasti, J., Peutere, L., Virtanen, M., Krutova, O., Koskinen, A., Härmä, M., Kivimäki, M., & 

Ropponen, A. (2022). Concurrent trajectories of self-rated health and working hour 

patterns in health care shift workers: A longitudinal analysis with 8-year follow-up. 

Frontiers in Public Health, 10, 926057. https://doi.org/10.3389/fpubh.2022.926057 

Eurofound. (2019). Just one in three workers with limiting chronic disease in adapted workplace. 

https://www.eurofound.europa.eu/news/news-articles/just-one-in-three-workers-with-

limiting-chronic-disease-in-adapted-workplace 

European Parliament, Council of the European Union. (2003). Directive 2003/88/EC (p. 299:9-19) 

[Official J Eur Union]. 



  83 

Eurostat. (2022a). Average number of usual weekly hours of work in the main job by economic 

activity [dataset]. https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=File:F4Average_number_of_usual_weekly_hours_of_work_in_

the_main_job_by_economic_activity.png 

Eurostat. (2022b). Main differences between older and younger people on the EU labour 

market—Statistics. https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Main_differences_between_older_and_younger_people_on_t

he_EU_labour_market_-_statistics&oldid=535558 

Eurostat. (2024). Hours of work—Annual statistics. https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Hours_of_work_-_annual_statistics#General_overview 

Farrants, K., & Alexanderson, K. (2022). Trajectories of sickness absence and disability pension 

days among 189,321 white-collar workers in the trade and retail industry; a 7-year 

longitudinal Swedish cohort study. BMC Public Health, 22(1), 1592. 

https://doi.org/10.1186/s12889-022-14005-y 

Farrants, K., Friberg, E., Sjölund, S., & Alexanderson, K. (2018). Work Disability Trajectories 

Among Individuals with a Sick-Leave Spell Due to Depressive Episode ≥ 21 Days: A 

Prospective Cohort Study with 13-Month Follow Up. Journal of Occupational 

Rehabilitation, 28(4), 678–690. https://doi.org/10.1007/s10926-017-9751-9 

Farrants, K., Friberg, E., Sjölund, S., & Alexanderson, K. (2019). Trajectories of future sickness 

absence and disability pension days among individuals with a new sickness absence spell 

due to osteoarthritis diagnosis ≥21 days: A prospective cohort study with 13-month 

follow-up. BMJ Open, 9(8), e030054. https://doi.org/10.1136/bmjopen-2019-030054 

Feeney, A., North, F., Head, J., Canner, R., & Marmot, M. (1998). Socioeconomic and sex 

differentials in reason for sickness absence from the Whitehall II Study. Occupational and 

Environmental Medicine, 55(2), 91–98. https://doi.org/10.1136/oem.55.2.91 



  84 

Finnish Centre for Pensions. (2023). Disability pensions and work ability. 

https://www.etk.fi/en/research-statistics-and-projections/research/findings-from-our-

research/disability-pensions-and-work-ability/ 

Gender equality in public sector employment. (2019). In OECD, Government at a Glance 2019. 

OECD. https://doi.org/10.1787/9735a9f2-en 

Gjesdal, S., & Bratberg, E. (2003). Diagnosis and duration of sickness absence as predictors for 

disability pension: Results from a three-year, multi-register based* and prospective 

study. Scandinavian Journal of Public Health, 31(4), 246–254. 

https://doi.org/10.1080/14034940210165154 

Gohar, B., Larivière, M., Lightfoot, N., Larivière, C., Wenghofer, E., & Nowrouzi-kia, B. (2021). 

Demographic, Lifestyle, and Physical Health Predictors of Sickness Absenteeism in 

Nursing: A Meta-Analysis. Safety and Health at Work, 12(4), 536–543. 

https://doi.org/10.1016/j.shaw.2021.07.006 

Gould, R., Ilmarinen, J., Järvisalo, J., & Koskinen, S. (2008). Dimensions of Work Ability. Results of 

the Health 2000 Survey. Finnish Centre for Pensions. 

Gyllensten, K., Andersson, G., & Muller, H. (2017). Experiences of reduced work hours for nurses 

and assistant nurses at a surgical department: A qualitative study. BMC Nursing, 16(1), 

16. https://doi.org/10.1186/s12912-017-0210-x 

Hagman, E. (1996). Sf-36 terveyskysely koetun terveyden ja toimintakyvyn mittarina (in Finnish). 

51, 3534–3540. 

Halonen, J. I., Lallukka, T., Kujanpää, T., Lahti, J., Kanerva, N., Pietiläinen, O., Rahkonen, O., 

Lahelma, E., & Mänty, M. (2021). The contribution of physical working conditions to 

sickness absence of varying length among employees with and without common mental 

disorders. Scandinavian Journal of Public Health, 49(2), 141–148. 

https://doi.org/10.1177/1403494820901411 



  85 

Hannerz, H., & Soll-Johanning, H. (2018). Working hours and all-cause mortality in relation to the 

EU Working Time Directive: A Danish cohort study. European Journal of Public Health, 

28(5), 810–814. https://doi.org/10.1093/eurpub/cky027 

Harkko, J., Nordquist, H., Pietiläinen, O., Piha, K., Mänty, M., Lallukka, T., Rahkonen, O., & 

Kouvonen, A. (2021). Frequent short sickness absence, occupational health service 

utilisation and long-term sickness absence due to mental disorders among young 

employees. International Archives of Occupational and Environmental Health, 94(7), 

1549–1558. https://doi.org/10.1007/s00420-021-01728-5 

Härmä, M. (1995). Sleepiness and shiftwork: Individual differences. Journal of Sleep Research, 

4(s2), 57–61. https://doi.org/10.1111/j.1365-2869.1995.tb00228.x 

Härmä, M. (2022). People over 50 years of age should be offered the opportunity to reduce night 

shifts and long hours (press release in Finnish). https://www.ttl.fi/en/topical/press-

release/people-over-50-years-age-should-be-offered-opportunity-reduce-night-shifts-

and-long-hours 

Harrington, J. M. (2001). Health effects of shift work and extended hours of work. Occupational 

and Environmental Medicine, 58(1), 68–72. https://doi.org/10.1136/oem.58.1.68 

Haukka, E., Kaila-Kangas, L., Luukkonen, R., Takala, E.-P., Viikari-Juntura, E., & Leino-Arjas, P. 

(2014). Predictors of sickness absence related to musculoskeletal pain: A two-year follow-

up study of workers in municipal kitchens. Scandinavian Journal of Work, Environment & 

Health, 40(3), 278–286. https://doi.org/10.5271/sjweh.3415 

Helsingin kaupunki. (2022). Henkilöstö raportti 2021. chrome-

extension://efaidnbmnnnibpcajpcglclefindmkaj/https://julkaisut.hel.fi/sites/default/files

/2022-04/Helsingin_kaupungin_henkilostoraportti_2021_WEB_2022-04-06.pdf 

Helsingin kaupunki. (2023a). Helsinki kannustaa työntekijöitään liikkumaan työmatkalla. 

https://www.hel.fi/fi/uutiset/helsinki-kannustaa-tyontekijoitaan-liikkumaan-tyomatkalla 



  86 

Helsingin kaupunki. (2023b). Savuttomuuskriteerit Helsingin kaupungilla. Hyvinvoinnin Ja 

Terveyden Edistäminen. https://hyte.hel.fi/savuttomuuskriteerit-helsingin-kaupungilla/ 

Hiilamo, A., Shiri, R., Kouvonen, A., Mänty, M., Butterworth, P., Pietiläinen, O., Lahelma, E., 

Rahkonen, O., & Lallukka, T. (2019). Common mental disorders and trajectories of work 

disability among midlife public sector employees – A 10-year follow-up study. Journal of 

Affective Disorders, 247, 66–72. https://doi.org/10.1016/j.jad.2018.12.127 

Hiironen, M.-L., Peltola, V., Pitkäkangas, V., & Toivanen, L. (2021). Alakohtaiset lyhyet 

sairauspoissaolot, Lyhty—Lyhyiden työpoissaolojen ennaltaehkäisy—Hankkeen loppu (in 

Finnish) (Centria. Raportteja Ja Selvityksiä). Centria ammattikorkeakoulu. 

Hultin, H., Hallqvist, J., Alexanderson, K., Johansson, G., Lindholm, C., Lundberg, I., & Möller, J. 

(2010). Low level of adjustment latitude—A risk factor for sickness absence. European 

Journal of Public Health, 20(6), 682–688. https://doi.org/10.1093/eurpub/ckp240 

Hultin, H., Lindholm, C., Malfert, M., & Möller, J. (2012). Short-term sick leave and future risk of 

sickness absence and unemployment—The impact of health status. BMC Public Health, 

12, 861. https://doi.org/10.1186/1471-2458-12-861 

Ilmarinen, J. (2006). Towards a longer working life! Ageing and the quality of worklife in the 

European Union. Finnish Institute of Occupational Health. 

Imai, T., Kuwahara, K., Miyamoto, T., Okazaki, H., Nishihara, A., Kabe, I., Mizoue, T., Dohi, S., & 

Japan Epidemiology Collaboration on Occupational Health Study Group. (2016). Validity 

and reproducibility of self-reported working hours among Japanese male employees. 

Journal of Occupational Health, 58(4), 340–346. PubMed. 

https://doi.org/10.1539/joh.15-0260-OA 

Jansen, N. W. H. (2006). Work-family conflict as a risk factor for sickness absence. Occupational 

and Environmental Medicine, 63(7), 488–494. https://doi.org/10.1136/oem.2005.024943 



  87 

Janssen, N. (2003). Fatigue as a predictor of sickness absence: Results from the Maastricht cohort 

study on fatigue at work. Occupational and Environmental Medicine, 60(>90001), 71i–

776. https://doi.org/10.1136/oem.60.suppl_1.i71 

Järvikoski, A., Takala, E.-P., Juvonen-Posti, P., & Härkäpää, K. (2018). Työkyvyn käsite ja 

työkykymallit kuntoutuksen tutkimuksessa ja käytännöissä. [The concept of work ability in 

the research and practice of rehabilitation.]. 

Jenkins, C. D., Stanton, B. A., Niemcryk, S. J., & Rose, R. M. (1988). A scale for the estimation of 

sleep problems in clinical research. Journal of Clinical Epidemiology, 41(4), 313–321. 

https://doi.org/10.1016/0895-4356(88)90138-2 

Kaila-Kangas, L., Haukka, E., Lallukka, T., Rahkonen, O., Toppinen-Tanner, S., & Leino-Arjas, P. 

(2023). Work-family conflicts and long-term medically certified sickness absence due to 

mental disorders – a follow-up study of female municipal employees. BMC Public Health, 

23(1), 1137. https://doi.org/10.1186/s12889-023-16075-y 

Kannisto, J. (2022). Osittainen varhennettu vanhuuseläke ja työuraeläke Uudet eläkelajit 2021 

(Eläketurvakeskuksen Tilastoja 01/2022). 

Karasek, R. A. (1979). Job Demands, Job Decision Latitude, and Mental Strain: Implications for Job 

Redesign. Administrative Science Quarterly, 24(2), 285. https://doi.org/10.2307/2392498 

Karasek, R. A., & Theorell, T. (1990). Healthy Work: Stress, Productivity, and the Reconstruction of 

Working Life. Basic Books. 

Ke, D.-S. (2012). Overwork, stroke, and karoshi-death from overwork. Acta Neurologica 

Taiwanica, 21(2), 54–59. Scopus. 

Khan, J., & Rehnberg, C. (2009). Perceived job security and sickness absence: A study on moral 

hazard. The European Journal of Health Economics, 10(4), 421–428. 

https://doi.org/10.1007/s10198-009-0146-5 



  88 

Kim, T., & Lee, S. S.-Y. (2023). Double Poverty: Class, Employment Type, Gender and Time Poor 

Precarious Workers in the South Korean Service Economy. Journal of Contemporary Asia, 

1–20. https://doi.org/10.1080/00472336.2023.2176782 

Kivimäki, M., Head, J., Ferrie, J. E., Shipley, M. J., Vahtera, J., & Marmot, M. G. (2003). Sickness 

absence as a global measure of health: Evidence from mortality in the Whitehall II 

prospective cohort study. BMJ (Clinical Research Ed.), 327(7411), 364–364. PubMed. 

https://doi.org/10.1136/bmj.327.7411.364 

Kivimäki, M., Head, J., Ferrie, J. E., Singh-Manoux, A., Westerlund, H., Vahtera, J., Leclerc, A., 

Melchior, M., Chevalier, A., Alexanderson, K., Zins, M., & Goldberg, M. (2008). Sickness 

absence as a prognostic marker for common chronic conditions: Analysis of mortality in 

the GAZEL study. Occupational and Environmental Medicine, 65(12), 820. 

https://doi.org/10.1136/oem.2007.038398 

Kivimäki, M., Jokela, M., Nyberg, S. T., Singh-Manoux, A., Fransson, E. I., Alfredsson, L., Bjorner, J. 

B., Borritz, M., Burr, H., Casini, A., Clays, E., De Bacquer, D., Dragano, N., Erbel, R., 

Geuskens, G. A., Hamer, M., Hooftman, W. E., Houtman, I. L., Jöckel, K.-H., … Virtanen, M. 

(2015). Long working hours and risk of coronary heart disease and stroke: A systematic 

review and meta-analysis of published and unpublished data for 603 838 individuals. The 

Lancet, 386(10005), 1739–1746. https://doi.org/10.1016/S0140-6736(15)60295-1 

Kleppa, E., Sanne, B., & Tell, G. S. (2008). Working Overtime is Associated With Anxiety and 

Depression: The Hordaland Health Study: Journal of Occupational and Environmental 

Medicine, 50(6), 658–666. https://doi.org/10.1097/JOM.0b013e3181734330 

Knauth, P. (2007). Extended Work Periods. Industrial Health, 45(1), 125–136. 

https://doi.org/10.2486/indhealth.45.125 

Komulainen, J., & Laukkala, T. (2019). Käypähoito: Sairauspoissaolon tarpeen arviointi (In Finnish). 

Suomalainen Lääkäriseura Duodecim. https://www.kaypahoito.fi/hoi50121#s24 



  89 

Koskenvuori, M., Pietiläinen, O., Elovainio, M., Rahkonen, O., & Salonsalmi, A. (2021). A 

longitudinal study of changes in interactional justice and subsequent short-term sickness 

absence among municipal employees. Scandinavian Journal of Work, Environment & 

Health, 2, 136–144. https://doi.org/10.5271/sjweh.3927 

Krane, L., Larsen, E. L., Nielsen, C. V., Stapelfeldt, C. M., Johnsen, R., & Risør, M. B. (2014). 

Attitudes towards sickness absence and sickness presenteeism in health and care sectors 

in Norway and Denmark: A qualitative study. BMC Public Health, 14(1), 880. 

https://doi.org/10.1186/1471-2458-14-880 

Kristensen, T. S. (1991). Sickness absence and work strain among Danish slaughterhouse workers: 

An analysis of absence from work regarded as coping behaviour. Social Science & 

Medicine, 32(1), 15–27. https://doi.org/10.1016/0277-9536(91)90122-S 

Laaksonen, M., Aittomäki, A., Lallukka, T., Rahkonen, O., Saastamoinen, P., Silventoinen, K., & 

Lahelma, E. (2008). Register-based study among employees showed small 

nonparticipation bias in health surveys and check-ups. Journal of Clinical Epidemiology, 

61(9), 900–906. https://doi.org/10.1016/j.jclinepi.2007.09.010 

Laaksonen, M., Mastekaasa, A., Martikainen, P., Rahkonen, O., Piha, K., & Lahelma, E. (2010). 

Gender differences in sickness absence – the contribution of occupation and workplace. 

Scandinavian Journal of Work, Environment & Health, 5, 394–403. 

https://doi.org/10.5271/sjweh.2909 

Laaksonen, M., Piha, K., Rahkonen, O., Martikainen, P., & Lahelma, E. (2010). Explaining 

occupational class differences in sickness absence: Results from middle-aged municipal 

employees. Journal of Epidemiology & Community Health, 64(9), 802–807. 

https://doi.org/10.1136/jech.2009.093385 



  90 

Labriola, M., & Lund, T. (2007). Self-reported sickness absence as a risk marker of future disability 

pension. Prospective findings from the DWECS/DREAM study 1990-2004. International 

Journal of Medical Sciences, 4(3), 153–158. https://doi.org/10.7150/ijms.4.153 

Lahelma, E., Aittomäki, A., Laaksonen, M., Lallukka, T., Martikainen, P., Piha, K., Rahkonen, O., & 

Saastamoinen, P. (2013). Cohort profile: The Helsinki Health Study. International Journal 

of Epidemiology, 42(3), 722–730. https://doi.org/10.1093/ije/dys039 

Lahelma, E., Martikainen, P., Rahkonen, O., Roos, E., & Saastamoinen, P. (2005). Occupational 

class inequalities across key domains of health: Results from the Helsinki Health Study. 

European Journal of Public Health, 15(5), 504–510. 

https://doi.org/10.1093/eurpub/cki022 

Lallukka, T., Dregan, A., & Armstrong, D. (2011). Comparison of a sleep item from the General 

Health Questionnaire-12 with the Jenkins Sleep Questionnaire as measures of sleep 

disturbance. Journal of Epidemiology, 21(6), 474–480. 

https://doi.org/10.2188/jea.je20110023 

Lallukka, T., Kaila-Kangas, L., Mänty, M., Koskinen, S., Haukka, E., Kausto, J., Leino-Arjas, P., 

Kaikkonen, R., Halonen, J. I., & Shiri, R. (2019). Work-Related Exposures and Sickness 

Absence Trajectories: A Nationally Representative Follow-up Study among Finnish 

Working-Aged People. International Journal of Environmental Research and Public 

Health, 16(12). https://doi.org/10.3390/ijerph16122099 

Lee, S., McCann, D., & Messenger, J. (2007). Working Time Around the World, Trends in working 

hours, laws and policies in a global comparative perspective. International Labour Office. 

Leino-Arjas, P., Seitsamo, J., Nygård, C.-H., K C, P., & Neupane, S. (2021). Process of Work 

Disability: From Determinants of Sickness Absence Trajectories to Disability Retirement in 

A Long-Term Follow-Up of Municipal Employees. International Journal of Environmental 

Research and Public Health, 18(5). https://doi.org/10.3390/ijerph18052614 



  91 

Leinonen, T., Laaksonen, M., Chandola, T., & Martikainen, P. (2016). Health as a predictor of early 

retirement before and after introduction of a flexible statutory pension age in Finland. 

Social Science & Medicine, 158, 149–157. 

https://doi.org/10.1016/j.socscimed.2016.04.029 

Li, C.-Y., & Sung, F.-C. (1999). A review of the healthy worker effect in occupational epidemiology. 

Occupational Medicine, 49(4), 225–229. https://doi.org/10.1093/occmed/49.4.225 

Li, J., Cao, D., Huang, Y., Chen, Z., Wang, R., Dong, Q., Wei, Q., & Liu, L. (2022). Sleep duration and 

health outcomes: An umbrella review. Sleep and Breathing, 26(3), 1479–1501. 

https://doi.org/10.1007/s11325-021-02458-1 

Lund, T., Labriola, M., Christensen, K. B., Bültmann, U., & Villadsen, E. (2006). Physical work 

environment risk factors for long term sickness absence: Prospective findings among a 

cohort of 5357 employees in Denmark. BMJ, 332(7539), 449–452. 

https://doi.org/10.1136/bmj.38731.622975.3A 

Marmot, M., Feeney, A., Shipley, M., North, F., & Syme, S. L. (1995). Sickness absence as a 

measure of health status and functioning: From the UK Whitehall II study. Journal of 

Epidemiology & Community Health, 49(2), 124–130. 

https://doi.org/10.1136/jech.49.2.124 

Martikainen, P., Laaksonen, M., Piha, K., & Lallukka, T. (2007). Does survey non-response bias the 

association between occupational social class and health? Scandinavian Journal of Public 

Health, 35(2), 212–215. https://doi.org/10.1080/14034940600996563 

Mastekaasa, A. (2014). The gender gap in sickness absence: Long-term trends in eight European 

countries. The European Journal of Public Health, 24(4), 656–662. 

https://doi.org/10.1093/eurpub/cku075 

Merkus, S. L., van Drongelen, A., Holte, K. A., Labriola, M., Lund, T., van Mechelen, W., & van der 

Beek, A. J. (2012). The association between shift work and sick leave: A systematic 



  92 

review. Occupational and Environmental Medicine, 69(10), 701–712. 

https://doi.org/10.1136/oemed-2011-100488 

Miyamoto, M., Konno, S., Gembun, Y., Liu, X., Minami, K., & Ito, H. (2008). Epidemiological Study 

of Low Back Pain and Occupational Risk Factors among Taxi Drivers. Industrial Health, 

46(2), 112–117. https://doi.org/10.2486/indhealth.46.112 

Muthén, B., & Shedden, K. (1999). Finite Mixture Modeling with Mixture Outcomes Using the EM 

Algorithm. Biometrics, 55(2), 463–469. https://doi.org/10.1111/j.0006-

341X.1999.00463.x 

Muukkonen, P., Emil;Hasanen, Elina;Hintsanen, Laura;Laakso, Tapani;Nurmi, Marisofia;Pyykönen, 

Janne;Salmi, Lotta;Salmikangas, Anna-Katriina;Simula, Mikko;Virmasalo, Ilkka;Vänttinen, 

Liisa. (2022). Matkalla kohti liikunnan yhdenvertaisuutta: Työkaluja monialaiseen 

liikuntasuunnitteluun. http://hdl.handle.net/10138/356119 

Nagin, D. S. (2014). Group-Based Trajectory Modeling: An Overview. Annals of Nutrition and 

Metabolism, 65(2–3), 205–210. https://doi.org/10.1159/000360229 

Nielsen, H. B., Gregersen, L. S., Bach, E. S., Dyreborg, J., Ilsøe, A., Larsen, T. P., Pape, K., Pedersen, 

J., & Garde, A. H. (2021). A comparison of work environment, job insecurity, and health 

between marginal part-time workers and full-time workers in Denmark using pooled 

register data. Journal of Occupational Health, 63(1), e12251. 

https://doi.org/10.1002/1348-9585.12251 

Nilsen, W., Skipstein, A., Østby, K. A., & Mykletun, A. (2017). Examination of the double burden 

hypothesis—A systematic review of work–family conflict and sickness absence. European 

Journal of Public Health, 27(3), 465–471. https://doi.org/10.1093/eurpub/ckx054 

Nordic Social Statistical Committee. (2015). Sickness Absence in the Nordic Countries. Nordic 

Social Statistical Committee. 



  93 

Nose, S., Sekine, M., Tatsuse, T., & Yamada, M. (2021). Work and family characteristics as 

socioeconomic determinants in long sickness absence: The Japanese civil servants study. 

Industrial Health, 60(2), 164–175. https://doi.org/10.2486/indhealth.2020-0234 

OECD Stat. (2024). Average usual weekly hours worked on the main job. 

https://stats.oecd.org/Index.aspx?DataSetCode=AVE_HRS 

Pagán, R. (2009). Part-time work among older workers with disabilities in Europe. Public Health, 

123(5), 378–383. https://doi.org/10.1016/j.puhe.2009.02.010 

Park, J., & Kim, Y. (2021). Association of weekly working hours with poor psychological well-being 

and moderation by employment status in Korean workers. Industrial Health, 59(4), 249–

259. https://doi.org/10.2486/indhealth.2021-0019 

Pega, F., Náfrádi, B., Momen, N. C., Ujita, Y., Streicher, K. N., Prüss-Üstün, A. M., Descatha, A., 

Driscoll, T., Fischer, F. M., Godderis, L., Kiiver, H. M., Li, J., Magnusson Hanson, L. L., 

Rugulies, R., Sørensen, K., & Woodruff, T. J. (2021). Global, regional, and national burdens 

of ischemic heart disease and stroke attributable to exposure to long working hours for 

194 countries, 2000–2016: A systematic analysis from the WHO/ILO Joint Estimates of 

the Work-related Burden of Disease and Injury. Environment International, 154, 106595. 

https://doi.org/10.1016/j.envint.2021.106595 

Pekkala, J., Blomgren, J., Pietiläinen, O., Lahelma, E., & Rahkonen, O. (2017a). Occupational class 

differences in diagnostic-specific sickness absence: A register-based study in the Finnish 

population, 2005-2014. BMC Public Health, 17(1), 670. https://doi.org/10.1186/s12889-

017-4674-0 

Pekkala, J., Blomgren, J., Pietiläinen, O., Lahelma, E., & Rahkonen, O. (2017b). Occupational class 

differences in long sickness absence: A register-based study of 2.1 million Finnish women 

and men in 1996–2013. BMJ Open, 7(7), e014325. https://doi.org/10.1136/bmjopen-

2016-014325 



  94 

Polvinen, A., & Laaksonen, M. (2022). Determinants of transition from partial to full disability 

pension: A register study from Finland. Scandinavian Journal of Public Health, 50(5), 622–

628. https://doi.org/10.1177/14034948211020172 

Poutanen, J., Gluschkoff, K., Kausto, J., & Joensuu, M. (2023). Main activity trajectory clusters of 

unemployed people with partial work ability and cluster features. Scandinavian Journal of 

Public Health, 14034948231210348. https://doi.org/10.1177/14034948231210347 

Previtali, F., Keskinen, K., Niska, M., & Nikander, P. (2022). Ageism in Working Life: A Scoping 

Review on Discursive Approaches. The Gerontologist, 62(2), e97–e111. 

https://doi.org/10.1093/geront/gnaa119 

Prins. (2013). Handbook of Work Disability: Prevention and Management. Springer New York. 

http://ebookcentral.proquest.com/lib/helsinki-ebooks/detail.action?docID=1082105 

Proust-Lima, C., Philipps, V., & Liquet, B. (2017). Estimation of Extended Mixed Models Using 

Latent Classes and Latent Processes: The R Package lcmm. Journal of Statistical Software, 

78(2). https://doi.org/10.18637/jss.v078.i02 

R Core Team. (2020). R: A language and environment   for statistical computing. [Computer 

software]. R Foundation for Statistical Computing . https://www.R-project.org/ 

Radl, J. (2013). Labour Market Exit and Social Stratification in Western Europe: The Effects of 

Social Class and Gender on the Timing of Retirement. European Sociological Review, 

29(3), 654–668. https://doi.org/10.1093/esr/jcs045 

Ropponen, A., Ervasti, J., & Härmä, M. (2023). Concurrent trajectories of part-time work and 

sickness absence: A longitudinal cohort study over 11 years among shift working hospital 

employees. BMJ Open, 13(9), e072987. https://doi.org/10.1136/bmjopen-2023-072987 

Rysstad, T., Grotle, M., Aasdahl, L., Dunn, K. M., & Tveter, A. T. (2023). Identification and 

Characterisation of Trajectories of Sickness Absence Due to Musculoskeletal Pain: A 1-



  95 

Year Population-based Study. Journal of Occupational Rehabilitation, 33(2), 277–287. 

https://doi.org/10.1007/s10926-022-10070-7 

Salonen, L., Alexanderson, K., Rugulies, R., Framke, E., Niemelä, M., & Farrants, K. (2020). 

Combinations of Job Demands and Job Control and Future Trajectories of Sickness 

Absence and Disability Pension An 11-year Follow-up of Two Million Employees in  

Sweden. Journal of Occupational and Environmental Medicine, 62(10), 795–802. 

https://doi.org/10.1097/JOM.0000000000001919 

Salonen, L., Blomgren, J., & Laaksonen, M. (2020). From long-term sickness absence to disability 

retirement: Diagnostic and occupational class differences within the working-age Finnish 

population. BMC Public Health, 20(1), 1078. https://doi.org/10.1186/s12889-020-09158-

7 

Schuring, M., Robroek, S. J., & Burdorf, A. (2017). The benefits of paid employment among 

persons with common mental health problems: Evidence for the selection and causation 

mechanism. Scandinavian Journal of Work, Environment & Health. 

https://doi.org/10.5271/sjweh.3675 

Schuring, M., Schram, J. L., Robroek, S. J., & Burdorf, A. (2019). The contribution of health to 

educational inequalities in exit from paid employment in five European regions. 

Scandinavian Journal of Work, Environment & Health, 45(4), 346–355. 

https://doi.org/10.5271/sjweh.3796 

Shao, Y., Goštautaitė, B., Wang, M., & Ng, T. W. H. (2021). Age and sickness absence: Testing 

physical health issues and work engagement as countervailing mechanisms in a cross-

national context. Personnel Psychology, n/a(n/a). https://doi.org/10.1111/peps.12498 

Sigg, R., & Luigi, V. (2016). The success of policies aimed at extending working life, developments 

and trends in supporting dynamic social security. International Social Security 

Association. 



  96 

Stapelfeldt, C. M., Nielsen, C. V., Andersen, N. T., Krane, L., Borg, V., Fleten, N., & Jensen, C. 

(2014). Sick leave patterns as predictors of disability pension or long-term sick leave: A 

6.75-year follow-up study in municipal eldercare workers. BMJ Open, 4(2), e003941. 

https://doi.org/10.1136/bmjopen-2013-003941 

Stata Corp. (2021). Statistical Software: Release Stata 17 [Computer software]. StataCorp LLC. 

Sumanen, H., Pietiläinen, O., Lahti, J., Lahelma, E., & Rahkonen, O. (2015). Sickness absence 

among young employees: Trends from 2002 to 2013. Journal of Occupational Health, 

57(5), 474–481. https://doi.org/10.1539/joh.14-0236-OA 

Suomen virallinen tilasto (SVT), T. (2018). Palkansaajien keskimääräinen säännöllinen 

viikkotyöaika päätyössä sosioekonomisen aseman ja työnantajasektorin mukaan vuonna 

2018, 15-74-vuotiaat. Työvoimatutkimus [Verkkojulkaisu]. 

http://www.stat.fi/til/tyti/2018/13/tyti_2018_13_2019-04-11_tau_048_fi.html 

Sutela, H. (2022). Kiinteä työaika yleisempi miehillä, epä tyypilliset työajat nuorilla ja vanhoilla (in 

Finnish). https://www.stat.fi/tietotrendit/artikkelit/2022/kiintea-tyoaika-yleisempi-

miehilla-epatyypilliset-tyoajat-nuorilla-ja-vanhoilla/ 

Taylor, P., Loretto, W., Marshall, V., Earl, C., & Phillipson, C. (2016). The Older Worker: Identifying 

a Critical Research Agenda. Social Policy and Society, 15(4), 675–689. 

https://doi.org/10.1017/S1474746416000221 

Tenhiälä, A., Linna, A., Von Bonsdorff, M., Pentti, J., Vahtera, J., Kivimäki, M., & Elovainio, M. 

(2013). Organizational justice, sickness absence and employee age. Journal of Managerial 

Psychology, 28(7/8), 805–825. https://doi.org/10.1108/JMP-07-2013-0246 

Ubalde-Lopez, M., Hernando-Rodriguez, J. C., Benavides, F. G., & Serra, L. (2019). Trajectories of 

sickness absence among salaried workers: Evidence from the WORKss cohort in Catalonia 

(Spain), 2012-2014. BMJ Open, 9(7), e029092. https://doi.org/10.1136/bmjopen-2019-

029092 



  97 

Vahtera, J., Virtanen, P., Kivimaki, M., & Pentti, J. (1999). Workplace as an origin of health 

inequalities. Journal of Epidemiology & Community Health, 53(7), 399–407. 

https://doi.org/10.1136/jech.53.7.399 

Valtioneuvosto. (2022). Uusia tarkistuspisteitä sairauspäivärahakaudelle—Tavoitteena tukea 

työhön paluuta ja kuntoutustarpeen tunnistamista (in Finnish). Valtioneuvosto. 

https://valtioneuvosto.fi/-//1271139/uusia-tarkistuspisteita-sairauspaivarahakaudelle-

tavoitteena-tukea-tyohon-paluuta-ja-kuntoutustarpeen-tunnistamista 

van de Schoot, R., Sijbrandij, M., Winter, S. D., Depaoli, S., & Vermunt, J. K. (2017). The GRoLTS-

Checklist: Guidelines for Reporting on Latent Trajectory Studies. Structural Equation 

Modeling: A Multidisciplinary Journal, 24(3), 451–467. 

https://doi.org/10.1080/10705511.2016.1247646 

Van Der Noordt, M., IJzelenberg, H., Droomers, M., & Proper, K. I. (2014). Health effects of 

employment: A systematic review of prospective studies. Occupational and 

Environmental Medicine, 71(10), 730–736. https://doi.org/10.1136/oemed-2013-101891 

Viitasalo, N., & Nätti, J. (2015). Perceived Age Discrimination at Work and Subsequent Long-Term 

Sickness Absence Among Finnish Employees. Journal of Occupational & Environmental 

Medicine, 57(7), 801–805. https://doi.org/10.1097/JOM.0000000000000468 

Virtanen, M., Ervasti, J., Head, J., Oksanen, T., Salo, P., Pentti, J., Kouvonen, A., Väänänen, A., 

Suominen, S., Koskenvuo, M., Vahtera, J., Elovainio, M., Zins, M., Goldberg, M., & 

Kivimäki, M. (2018). Lifestyle factors and risk of sickness absence from work: A 

multicohort study. The Lancet Public Health, 3(11), e545–e554. 

https://doi.org/10.1016/S2468-2667(18)30201-9 

Virtanen, M., Jokela, M., Lallukka, T., Magnusson Hanson, L., Pentti, J., Nyberg, S. T., Alfredsson, 

L., Batty, G. D., Casini, A., Clays, E., DeBacquer, D., Ervasti, J., Fransson, E., Halonen, J. I., 

Head, J., Kittel, F., Knutsson, A., Leineweber, C., Nordin, M., … Kivimäki, M. (2019). Long 



  98 

working hours and change in body weight: Analysis of individual-participant data from 19 

cohort studies. International Journal of Obesity. https://doi.org/10.1038/s41366-019-

0480-3 

Virtanen, M., Myllyntausta, S., Kauppi, M., Kivimäki, M., Pentti, J., Ervasti, J., Prakash, K. C., 

Vahtera, J., & Stenholm, S. (2022). Trajectories of Worktime Control From Midlife to 

Retirement and Working Beyond Retirement Age. Work, Aging and Retirement, 8(3), 

273–281. https://doi.org/10.1093/workar/waab023 

Virtanen, M., Oksanen, T., Pentti, J., Ervasti, J., Head, J., Stenholm, S., Vahtera, J., & KivimÃ¤ki, M. 

(2017). Occupational class and working beyond the retirement age: A cohort study. 

Scandinavian Journal of Work, Environment & Health, 43(5), 426–435. 

https://doi.org/10.5271/sjweh.3645 

Virtanen, P., Siukola, A., Lipiäinen, L., Liukkonen, V., Pentti, J., & Vahtera, J. (2017). Trajectory 

analyses of sickness absence among industrial and municipal employees. Occupational 

Medicine (Oxford, England), 67(2), 109–113. https://doi.org/10.1093/occmed/kqw104 

Vos, T., Lim, S. S., Abbafati, C., Abbas, K. M., Abbasi, M., Abbasifard, M., Abbasi-Kangevari, M., 

Abbastabar, H., Abd-Allah, F., Abdelalim, A., Abdollahi, M., Abdollahpour, I., Abolhassani, 

H., Aboyans, V., Abrams, E. M., Abreu, L. G., Abrigo, M. R. M., Abu-Raddad, L. J., 

Abushouk, A. I., … Murray, C. J. L. (2020). Global burden of 369 diseases and injuries in 

204 countries and territories, 1990–2019: A systematic analysis for the Global Burden of 

Disease Study 2019. The Lancet, 396(10258), 1204–1222. https://doi.org/10.1016/S0140-

6736(20)30925-9 

Vuorio, T., Suominen, S., Kautiainen, H., & Korhonen, P. (2019). Determinants of sickness absence 

rate among Finnish municipal employees. Scandinavian Journal of Primary Health Care, 

37(1), 3–9. https://doi.org/10.1080/02813432.2019.1568710 



  99 

Wang, X.-S., Armstrong, M. E. G., Cairns, B. J., Key, T. J., & Travis, R. C. (2011). Shift work and 

chronic disease: The epidemiological evidence. Occupational Medicine, 61(2), 78–89. 

https://doi.org/10.1093/occmed/kqr001 

Ware, J., Kosinski, M., & Keller, S. (1994). SF-36 physical and mental component summary 

measures: A user’s manual. MA: The Health Institute, New England Medical Center. 

Ware, J., Snow, K., Kosinski, M., & Gandek, B. (1993). SF-36 Health Survey: Manual and 

interpretation guide. MA: The Health Institute, New England Medical Center. 

Wels, J. (2019a). Assessing the Association between Late Career Working Time Reduction and 

Retirement Plans. A Cross-National Comparison Using the 2012 Labour Force Survey ad 

hoc Module. Social Policy and Society, 18(3), 393–410. 

https://doi.org/10.1017/S1474746418000295 

Wels, J. (2019b). The association between self-reported health, late career transitions and 

working time modulations in England. International Journal of Workplace Health 

Management, 12(6), 424–440. https://doi.org/10.1108/IJWHM-04-2019-0056 

Wels, J. (2020). Assessing the impact of partial early retirement on self-perceived health, 

depression level and quality of life in Belgium: A longitudinal perspective using the Survey 

of Health, Ageing and Retirement in Europe (SHARE). Ageing and Society, 40(3), 512–536. 

https://doi.org/10.1017/S0144686X18001149 

Wels, J., & Takami, T. (2020). The Impact of Transitioning to Non-Standard Employment on Older 

Workers’ Self-Reported and Mental Health in Japan. A Longitudinal Perspective Using the 

Japanese Study of Aging and Retirement. Ageing International. 

https://doi.org/10.1007/s12126-020-09392-9 

Wilcosky, T., & Wing, S. (1987). The healthy worker effect. Selection of workers and work forces. 

Scandinavian Journal of Work, Environment & Health, 1, 70–72. 

https://doi.org/10.5271/sjweh.2078 



  100 

Wong, K., Chan, A. H. S., & Ngan, S. C. (2019). The Effect of Long Working Hours and Overtime on 

Occupational Health: A Meta-Analysis of Evidence from 1998 to 2018. International 

Journal of Environmental Research and Public Health, 16(12), 2102. 

https://doi.org/10.3390/ijerph16122102 

Zhang, J., He, M., Wang, X., Jiang, H., Huang, J., & Liang, S. (2023). Association of sleep duration 

and risk of mental disorder: A systematic review and meta-analysis. Sleep and Breathing. 

https://doi.org/10.1007/s11325-023-02905-1 

 
  


	THE DEVELOPMENT OF WORKING HOURS AND SICKNESSABSENCE...
	Abstract
	Tiivistelmä
	Acknowledgements
	List of abbreviations
	Table of Contents
	List of original publications
	Introduction
	1 Review of the literature
	2 Aims of the thesis
	3 Data and methods
	4 Results
	5 Discussion
	Conclusions
	References




Käytettävyysraportti





		Tiedostonimi : 

		Johanna_Suur-Uski_dissertation_22082024_VERKKO.pdf









		Raportin laatija: 

		



		Organisaatio: 

		







[Anna henkilö- ja organisaatiotiedot Asetukset > Henkilöllisyys-valintaikkunasta.]



Yhteenveto



Tarkistin löysi ongelmia, jotka voivat estää dokumentin täydellisen käytettävyyden.





		Tarkistettava manuaalisesti: 2



		Hyväksyttiin manuaalisesti: 0



		Hylättiin manuaalisesti: 0



		Ohitettiin: 1



		Hyväksyttiin: 23



		Epäonnistui: 6







Yksityiskohtainen raportti





		Dokumentti





		Säännön nimi		Tila		Kuvaus



		Käytettävyysoikeuksien lippu		Hyväksyttiin		Käytettävyysoikeuksien lippu täytyy asettaa



		Vain kuvan sisältävä PDF-tiedosto		Hyväksyttiin		Dokumentti ei ole vain kuvan sisältävä PDF



		Koodattu PDF-tiedosto		Hyväksyttiin		Dokumentti on koodattu PDF-tiedosto



		Looginen lukemisjärjestys		Tarkistettava manuaalisesti		Dokumentin rakenne tarjoaa loogisen lukemisjärjestyksen



		Ensisijainen kieli		Epäonnistui		Tekstin kieli on määritetty



		Otsikko		Hyväksyttiin		Dokumentin nimi näkyy otsikkorivillä



		Kirjanmerkit		Hyväksyttiin		Kirjanmerkkejä on suurissa dokumenteissa



		Värikontrasti		Tarkistettava manuaalisesti		Dokumentissa on kelvollinen värikontrasti



		Sivun sisältö





		Säännön nimi		Tila		Kuvaus



		Koodimerkitty sisältö		Epäonnistui		Koko sivun sisältö on merkitty



		Koodimerkityt huomautukset		Epäonnistui		Kaikki huomautukset on merkitty



		Sarkainjärjestys		Epäonnistui		Sarkainjärjestys on rakenteen järjestyksen mukainen



		Merkkikoodaus		Hyväksyttiin		Merkistön koodaus on luotettava



		Koodimerkitty multimedia		Hyväksyttiin		Kaikki multimediaobjektit on merkitty



		Näytön välkyntä		Hyväksyttiin		Sivu ei aiheuta näytön välkkymistä



		Komentosarjat		Hyväksyttiin		Ei komentosarjoja, joita ei voi käyttää



		Ajoitetut vastaukset		Hyväksyttiin		Sivu ei edellytä ajoitettuja vastauksia



		Suunnistuslinkit		Hyväksyttiin		Suunnistuslinkit eivät ole toistuvia



		Lomakkeet





		Säännön nimi		Tila		Kuvaus



		Koodimerkityt lomakekentät		Hyväksyttiin		Kaikki lomakekentät on merkitty



		Kenttäkuvaukset		Hyväksyttiin		Kaikilla lomakekentillä on kuvaus



		Vaihtoehtoinen teksti





		Säännön nimi		Tila		Kuvaus



		Kuvien vaihtoehtoinen teksti		Hyväksyttiin		Kuvilla on oltava vaihtoehtoinen teksti



		Sisäkkäinen vaihtoehtoinen teksti		Hyväksyttiin		Vaihtoehtoinen teksti, joka ei tule koskaan näkyviin



		Liitetty sisältöön		Epäonnistui		Vaihtoehtoinen teksti täytyy liittää sisältöön



		Piilottaa huomautuksen		Hyväksyttiin		Vaihtoehtoinen teksti ei saa piilottaa huomautusta



		Muiden elementtien vaihtoehtoinen teksti		Epäonnistui		Muut elementit, jotka edellyttävät vaihtoehtoista tekstiä



		Taulukot





		Säännön nimi		Tila		Kuvaus



		Rivit		Hyväksyttiin		TR-elementin täytyy olla Table-, THead-, TBody- tai TFoot-alielementti



		TH ja TD		Hyväksyttiin		TH- ja TD-elementtien täytyy olla TR-alielementtejä



		Otsikot		Hyväksyttiin		Taulukoissa täytyy olla otsikot



		Säännöllisyys		Hyväksyttiin		Taulukoiden jokaisella rivillä on oltava sama määrä sarakkeita ja jokaisessa sarakkeessa sama määrä rivejä



		Yhteenveto		Ohitettiin		Taulukoissa on oltava yhteenveto



		Luettelot





		Säännön nimi		Tila		Kuvaus



		Luettelon kohteet		Hyväksyttiin		LI-elementin on oltava L-alielementti



		Lbl ja LBody		Hyväksyttiin		Lbl- ja LBody-elementtien täytyy olla LI-alielementtejä



		Otsikot





		Säännön nimi		Tila		Kuvaus



		Kelvollinen sisäkkäisyys		Hyväksyttiin		Kelvollinen sisäkkäisyys










Takaisin alkuun



