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ABSTRACT 

It is a well-established finding that compared to the employed, the 
unemployed have poorer health and higher mortality. Even so, it is unclear 
whether unemployment causes poor health. The association may also be due 
to direct health-related selection if poor health increases the risk of becoming 
or remaining unemployed. The association could also be a product of indirect 
selection if some other characteristics such as prior life experiences increase 
both the risk of unemployment and poor health. It is widely recognised that 
adequately controlling for selection is challenging. Additionally, the role of 
causality and selection in the association between unemployment and health 
may vary depending on which aspect of health is considered. While the causal 
evidence is stronger for self-reported mental well-being, it is less consistent 
for objective mental health outcomes and physical health. 

The purpose of this study was to contribute to our current understanding 
of the role of causality and selection in the health and mortality differences 
between the employed and the unemployed. Quasi-experimental designs that 
more strongly control for selection were utilised to explore various aspects of 
health among working-age Finnish men and women. The specific aims of the 
study were 1) to assess differences in cause-specific mortality between the 
unemployed and the employed using a workplace downsizing and closure 
design; 2) to evaluate the causes of mental health-related morbidity among the 
unemployed by adjusting for time-invariant confounding in a fixed effects 
regression; and 3) to quantify the contribution of direct selection in transitions 
from unemployment to employment. Two of the four sub-studies were based 
on large-scale, general population samples, and two on full population data. 
The longitudinal data combined individual-level information from various 
administrative registers. Health was measured using a wide range of objective 
health outcomes: reimbursement rights for drugs for specific health 
conditions, visits to specialised care, hospitalisations, and causes of death. 

Differences in pre-existing health conditions and other individual and 
contextual factors fully explained the small increase in non-alcoholic disease 
mortality associated with unemployment, and some of the increase in 
psychiatric, alcohol-related and external-cause mortality. Moreover, mental 
health and alcohol-related conditions may be particularly important 
predictors of both becoming unemployed and remaining there. Having an 
alcohol-related condition halved the chances of finding employment among 
the unemployed, while mental health conditions decreased the chances by 
30%. And while currently unemployed men and women were approximately 
two percentage points more likely to have a mental health-related visit to 
specialised care than those in employment, 70% of that association was due to 
confounding from time-invariant characteristics such as past experiences and 
personality. Controlling for all time-invariant confounding also explained a 
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substantial share of the poorer mental health of those exposed to repeated or 
extended periods of unemployment, particularly among women. 

Even with the extensive controls for unmeasured confounding with the 
quasi-experimental designs, unemployment was associated with certain 
aspects of health. It is therefore possible that these associations are causal. 
Most notably, men who are unemployed following workplace closures (that is, 
the unemployment estimate the least affected by confounding) had a 2.2-fold 
risk of alcohol-related mortality when compared to the employed. The risk was 
1.5-fold among the respective women. Furthermore, unemployment was 
associated with an elevated mental health-related morbidity among both men 
and women as well as an increased risk in external-cause mortality among 
men. 

This study suggests that health-related selection is likely to contribute both 
to the health differentials between employed and unemployed people, and to 
the differences in labour-market attachments between those people with and 
without health problems. Controlling for both measured and unmeasured 
confounders using a strong study design, unemployment does not appear to 
be a risk factor for non-alcoholic disease mortality, but may be harmful to 
certain aspects of health, in particular mental health, and alcohol-related 
conditions. 
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TIIVISTELMÄ 

Lukuisat tutkimukset ovat todenneet, että työttömien terveys on työllisiä 
huonompi. Lisäksi työttömien kuolleisuus on työllisiä korkeampaa. On 
kuitenkin epäselvää, aiheuttaako työttömyys huonoa terveyttä. Työttömien 
heikompi terveys voi myös johtua suorasta valikoitumisesta, jos huono terveys 
lisää työttömyyden riskiä, tai muista sekoittavista tekijöistä, jotka vaikuttavat 
sekä työttömyyteen että terveyteen. Tällaisia tekijöitä voisivat olla esimerkiksi 
persoonallisuus tai aiemmat elämänkokemukset. Näiden tekijöiden 
vakioiminen on tunnetusti vaikeaa. Lisäksi kausaalisten mekanismien ja 
valikoitumisen rooli voi olla erilainen, kun tarkastellaan terveyden eri 
ulottuvuuksia. Aiemmissa tutkimuksissa on havaittu, että työttömyys saattaa 
heikentää koettua psyykkistä hyvinvointia, mutta kausaalinen näyttö on 
heikompaa, kun tarkastellaan kliinisiä mielenterveysmittareita tai fyysistä 
terveyttä. 

Tämän työn tavoitteena oli lisätä tietämystä kausaalisten ja 
valikoitumismekanismien roolista työttömien ja työllisten välisissä terveys- ja 
kuolleisuuseroissa. Tutkimuksessa 1) selvitettiin työttömien ja työllisten 
välisiä syykohtaisia kuolleisuuseroja hyödyntäen puolikokeellista 
menetelmää, jossa tarkastellaan henkilöstövähennyksistä ja työpaikan 
sulkemisesta johtuvaa työttömyyttä, 2) tarkasteltiin työttömyyden ja ajassa 
muuttumattomien tekijöiden kuten aiempien elämänkokemusten ja 
persoonallisuuden vaikutusta mielenterveyteen liittyvään sairastavuuteen 
käyttäen kiinteiden vaikutusten mallia, ja 3) arvioitiin missä määrin suora 
valikoituminen vaikuttaa työttömien työllistymiseen. Työikäisiä suomalaisia 
miehiä ja naisia tarkasteltiin käyttäen pitkittäisiä aineistoja, joissa yhdistettiin 
tietoja useista hallinnollisesta rekisteristä. Kaksi neljästä osatutkimuksesta 
perustui koko väestöä edustavaan satunnaisotantaan ja kaksi kokonaisväestöä 
koskeviin aineistoihin. Terveyttä mitattiin tutkimuksessa useilla mittareilla. 
Nämä kattavat erityiskorvauksen piiriin kuuluvat lääkkeet, 
erityissairaanhoidon ja sairaalahoidon hoitojaksot ja syykohtaisen 
kuolleisuuden. 

Tutkimuksessa havaittiin, että valikoituminen ja sekoittavat tekijät kuten 
koulutus ja työllisyyshistoria selittävät pitkälti työttömien ei-alkoholiperäisiin 
sairauksiin liittyvän ylikuolleisuuden. Nämä tekijät selittävät myös osittain 
työttömien työllisiä korkeamman mielenterveyssyihin liittyvän, 
alkoholiperäisen ja ulkoisista syistä johtuvan kuolleisuuden. Lisäksi tutkimus 
osoittaa, että mielenterveyteen ja alkoholiin liittyvät terveysongelmat 
haittaavat työttömien työllistymistä. Alkoholiperäiset terveysongelmat 
puolittivat työttömien todennäköisyyden löytää töitä kahden vuoden sisään 
työttömyyden alkamisesta. Mielenterveyteen liittyvät ongelmat puolestaan 
vähensivät työllistymisen todennäköisyyttä 30%. Ja vaikka todennäköisyys 
päätyä erityissaairaanhoitoon mielenterveyssyiden vuoksi oli 2 
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prosenttiyksikköä korkeampi työttömyyden aikana verrattuna työssäoloon, 
ajassa muuttumattomat sekoittavat tekijät selittivät 70% kohonneesta 
todennäköisyydestä. Lisäksi nämä sekoittavat tekijät selittivät pitkille tai 
toistuville työttömyysjaksoille altistuneiden huonompaa mielenterveyttä; 
naisten osalta pitkien työttömyyshistorioiden vaikutus selittyi täysin.  

Tutkimus osoitti toisaalta myös, että vaikka valikoitumista, sekoittavia 
tekijöitä ja puuttuvia muuttujia vakioitiin voimakkaasti käyttäen 
puolikokeellisia tutkimusasetelmia, työttömyys on yhteydessä tiettyihin 
terveyden ulottuvuuksiin. On mahdollista, että työttömyydellä on kausaalinen 
vaikutus erityisesti mielenterveyteen ja alkoholiperäisiin terveysongelmiin. 
Työpaikan sulkeutumisen vuoksi (ts., työttömyys riippuu mahdollisimman 
vähän henkilön itsensä ominaisuuksista, mikä vähentää valikoitumisen ja 
sekoittavien tekijöiden vaikutusta) työttömäksi jääneillä miehillä oli työllisiin 
miehiin verrattuna 2.2 kertainen alkoholiperäisen kuolleisuuden riski. 
Naisilla vastaava riski oli 1.5-kertainen. Lisäksi työttömyys lisäsi 
mielenterveyteen liittyvän sairastavuuden riskiä sekä miehillä että naisilla ja 
ulkoisista syistä johtuvan kuolleisuuden riskiä miehillä. 

Tutkimuksen perusteella valikoituminen näyttää vaikuttavan sekä 
työttömien ja työllisten välisiin terveys- ja kuolleisuuseroihin, että 
terveysongelmista kärsivien heikompaan kiinnittymiseen työmarkkinoille. 
Työttömyys ei todennäköisesti ole kausaalisesti yhteydessä somaattisiin 
sairauksiin liittyvään kuolleisuuteen. Toisaalta työttömyys näyttää 
vaikuttavan haitallisesti joihinkin terveyden ulottuvuuksiin kuten 
mielenterveyteen ja alkoholiperäisiin sairauksiin. 
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INTRODUCTION

A large number of studies links unemployment with poor health: the 
unemployed have excess morbidity,1–5 and mortality6–9 when compared to the 
employed. Longer periods of unemployment in particular are strongly 
associated with poor health1,2 and repeated exposure may also have a scarring 
impact on health.10 The association between unemployment and health is of
major interest for public health and finance, as unemployment affects a 
substantial share of the population. To offer some idea of the prevalence, the 
global unemployment rate during the 2000s was approximately 5.4%.11 In 
Finland – where this study was conducted – 7.5% of the population was 
unemployed at the beginning of 2022.12 It is also generally agreed that at least 
for the economically developed countries, work has become less secure.11,13–16

While the association between unemployment and health is 
established,1,3,8,17 whether unemployment causes poor health is contested. 
Paid employment fulfils multiple needs from the economic to the
psychosocial,18,19 while unemployment is considered among the major adverse 
life events associated with reduced well-being, along with experiences such as 
divorce.20 Unemployment has been suggested to impact one’s standard of 
living, disrupt personal relationships,17,21–23 and increase stress.24 All of the 
above mentioned constitute plausible mechanisms through which 
unemployment may affect health.

It is important to acknowledge, however, that the poorer health observed 
among the unemployed could also be due to direct selection if poor health 
increases the risk of unemployment. Or, some other characteristics such as 
previous life experiences or personality may affect both unemployment and 
health, explaining the health difference observed between the employed and 
the unemployed. The term selection is used here to refer to both direct and 
indirect selection processes; elsewhere, selection is sometimes used as a 
synonym for discrimination. Both direct and indirect selection may function 
through the increased risk of becoming unemployed and through hindering 
the transition from unemployment to employment. To further complicate 
matters, the causal and selection mechanisms are not mutually exclusive.25

Furthermore, the combination of deteriorating health and labour market 
position may lead to a downward spiral of labour market marginalisation and 
poor health.26

The empirical problem faced by observational studies is therefore that 
unemployment is not randomly assigned but dependent on various individual 
and contextual characteristics. A common strategy to address this has been to 
compare those exposed to unemployment to an unexposed reference group 
while adjusting for differences in pre-existing health status and other known 
confounders. However, the number of characteristics that needs to be 
accounted for is large. Indeed, ruling out direct selection requires accurate 
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measures of health and unemployment status and their temporal ordering, 
whereas addressing indirect selection would require controlling for multiple 
complex characteristics that are difficult to measure, such as childhood and 
early career experiences10,27–29 and personality.30,31  

As randomised controlled trials are not suitable for addressing 
unemployment and health, one feasible solution comes from quasi-
experimental study designs such as natural experiments, regression 
discontinuity designs, and fixed effects (FE) designs, which also aim to control 
for the contribution of selection.32 As an example, during mass unemployment 
events such as workplace closures, unemployed is assigned more randomly.33 
Because of this, the individual’s characteristics less affect the likelihood of 
becoming unemployed and selection is reduced. In individual fixed effects 
designs on the other hand, the individual is used as his or her own control, 
which removes the contribution of all time-invariant characteristics such as 
past adverse experiences.34  

While the number of quasi-experimental studies remains relatively small 
when compared to the large number of standard observational studies, there 
is an indication that quasi-experiments produce more conservative estimates 
of the association between unemployment and health. As an example, 
numerous studies based on standard observational designs have observed 
excess all-cause mortality among the unemployed,1,35 whereas results from a 
workplace downsizing and closure study indicate that this excess is 
predominantly driven by selection mechanisms.36 This implies that the role of 
health-related selection may have been underestimated in past studies.1,8,9 

Moreover, there are several gaps in the evidence from quasi-experiments. 
Firstly, past studies have often been based on small and heterogenous 
samples, and there is less evidence from large, general population data.33,37–40 
Secondly, the more recent studies indicate that unemployment may be 
unassociated with some omnibus measures such as all-cause hospitalisations41 
and mortality36 but may lead to deteriorating self-assessed health.38,42 
Additionally, little is known about the different aspects of health or objective 
health measures. The growing availability of register-based data has increased 
the use of objective health measures such as prescription drug use, yet most 
prior studies continue to focus on self-reported measures. This may result in 
an incomplete picture of the association between unemployment and health. 
The existing evidence is conflicting for mental health41,43–45 and is lacking for 
somatic diseases and alcohol-related causes and injuries.42,46,47 Thirdly, it has 
been suggested that longer periods of unemployment may be more harmful to 
health, but the role of selection into long-term unemployment remains 
predominantly unknown.42 While we know that poor mental health in 
particular increases the risk of becoming unemployed,48 the role of different 
aspects of health in selection from unemployment to employment has received 
less attention in the literature. 

To identify the determinants of unemployment and health, as well as for 
effective policy planning and allocation of resources, it is essential that we 
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address and fill the gaps in the literature. If unemployment is an important 
risk factor for poor health, an effective use of resources would be to promote 
health among the unemployed. Otherwise, future labour market crises would 
have the potential to turn into public health crises with rising health care costs 
and worsening dependency ratios.49 If the association is primarily due to 
selection, targeting the unemployed could be considered late intervention. 
Additional evidence is also needed for the different aspects of health, as the 
role of causal and selection mechanisms may vary for different physical and 
mental health outcomes. The general aim of this study was to contribute to our 
current understanding of the association between unemployment and health. 
By adopting strong study designs and register data, both different aspects of 
health, as well as specific health conditions were assessed to form a complete 
picture of the health differences between the employed and the unemployed. 
Men and women were addressed separately, as the association between 
unemployment and different aspects of health may be gendered.23,50 Health 
was measured using a wide range of objective health outcomes derived from 
register data. 
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CONCEPTUAL AND THEORETICAL 
FRAMEWORK

2.1 UNEMPLOYMENT

The International Labour Organization51 considers a working-age individual 
to be unemployed if they are without work, currently available for work, and 
seeking paid employment during some observation period. And while there is 
no single, commonly accepted wording, most definitions of unemployment are 
based on a similar idea: unemployment comprises not only being outside paid 
employment or self-employment, but also the ability and willingness to work.51

Following this definition of unemployment, an employed person is anyone 
holding a paid job, whereas all those without a job are not unemployed.17 A 
jobless individual who is incapable of work due to disability or illness, or due 
to other activities, such as studying or unpaid caregiving, is considered as 
being outside the work force.17 Those termed “discouraged workers” who are 
jobless but have given up actively seeking employment would also not be 
considered unemployed.51 The concept of the discouraged worker resembles
that of the disguised unemployed, who have waived actively looking for work 
due to any reason, such as for care-giving duties.52 This definition of 
unemployment also does not include the underemployed.

The unemployed are also a heterogenous group in terms of their 
employment histories. Unemployment does not always result from a job loss, 
as it is possible to transition from other activities such as studies or from 
unpaid caregiving to unemployment. Transition from employment to 
unemployment in turn may be due to job losses that are either worker-initiated 
or involuntary. The former refers to voluntary quitting and the latter to firings 
and lay-offs; a special case of involuntary job losses is job displacement as a 
results of larger scale workforce reductions.17 Unemployment can further be 
divided into short-term and long-term unemployment, as well as seasonal or 
temporary unemployment. Individuals who have been unemployed for 12 
months or more are generally considered as being long-term unemployed,53

although other cut-off points are also utilised. Another important division is 
age, as the young are more likely to experience unemployment. Youth 
unemployment is often defined as occurring between the ages of 15 and either 
2454 or 29.55

The definition of unemployment introduced here inherently has some
limitations. Whilst it is necessary to acknowledge that joblessness does not 
equal unemployment, it is unclear as to what qualifies as being “available to 
work”, or as “seeking employment”. For example, single parents or those with 
other caregiving duties may require additional time for personal arrangements
before accepting work. Another vague concept is seeking employment. 
Another vague concept is seeking employment. There is no clear consensus 
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regarding what constitutes seeking work. The definition of unemployment also 
does not acknowledge the role of perceived employment opportunities and the 
institutional labour market characteristics, or barriers in job seeking that are 
health and disability-related, geographical, or sociocultural. Of course, there 
are also the practical limitations to unemployment measures. In this 
dissertation, unemployment is identified using register data of those had 
registered as unemployed and as seeking work with the Finnish 
unemployment services; these administrative data are utilised in a secondary 
analysis. It is not well understood whether registered unemployment or other 
unemployment measures, such as self-reported employment status, equally 
reflect availability, ability, and willingness to work. 

Irrespective of these problems related to the definition and measurements, 
registered unemployment remains among the most common indicators of 
labour market functioning. On a macro level, job losses and temporary 
unemployment spells can be considered frictional unemployment, which is a 
normal by-product of even healthy economies. However, higher levels or 
longer spells of unemployment indicate both poor labour market conditions, 
in addition to their adverse individual-level impact. Unemployment is linked 
with lost economic resources through decreases in productivity and tax 
revenue and increases in social transfers and poverty.56 Additionally, there are 
the challenges at the level of community and country that are related to the 
relocation losses that result from people leaving to search for better prospects. 
High unemployment rates also have the tendency to increase pre-existing 
social and labour market inequalities, as those individuals with employability 
problems are likely to suffer disproportionately from economic downturns.49,57 
Employment rates are therefore important for the sustainability of the welfare 
state. The possibility to participate in paid employment is also a question of 
equality and social cohesion.17,56 It is not surprising then that unemployment 
is considered a social problem as well as a public finance one. 

2.2 HEALTH 

In addition to poor economic and social outcomes, a vast literature associates 
unemployment with various morbidities and mortality.17,1,58,2,9,8,59,3 For the 
purpose of this dissertation, terms such as morbidity, health-related measure 
and mortality are a practical solution for circumventing the lack of consensus 
on the definition for neither good nor poor health.60 To further complicate 
matters, the number of different competing definitions of health grows even 
larger when we separate the definitions concerning physical and mental 
health. Rather than partaking in a discussion on whether health should be 
defined as a “state of complete physical, mental, and social well-being” beyond 
“the absence of disease or infirmity”,61 or as something defined by the 
individual based on their ability to adapt to their functional needs in some 
given environment,60 this dissertation focuses instead on different aspects of 
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health and health-related measures. The lack of a clear definition of “health” 
does not necessarily prevent researchers from analysing health-related 
measures as an outcome: addressing the prevalence of symptoms, conditions 
and mortality is possible without presenting an encompassing theory of 
health. For the purpose of this dissertation, health differences between the 
employed and the unemployed are therefore defined as any quantitative 
differences (as in rates and risks) in some health measure, such as mortality.62 
The conducted analyses concern the differences in visits to specialised care, 
hospitalisations and mortality. 

These complications aside, it is generally accepted that health consists of 
various aspects or dimensions. While again various competing categorisations 
exist, what these tend to have in common is that they recognise that health 
comprises of physical, mental and social or role functioning aspects.63,64 
Physical and mental health cover the individual’s ability to respond to, and to 
recover from stressors and disease. Social health, however, comprises the 
opportunities and limitations that the two other aspects of health pose to the 
individual’s ability to participate in social obligations and activities.63 Some 
have also viewed social health and role as additionally including delinquent 
and antisocial behaviours.64 Functional ability, in contrast, integrates physical, 
mental and social health, as all of these affect the individual’s daily tasks and 
the ability to perform them.65 The focus of this dissertation is on physical and 
mental health. 

Measures of physical and mental health can in turn be divided into 
subjective (such as self-rated health and symptom scales) and objective (for 
example, diagnosed conditions, biomarkers), or general (for example, self-
rated health, and all-cause hospitalisations) and specific (such as cause-
specific mortality). This dissertation discusses a vast variety of health 
measures related to unemployment, from those related to well-being to 
specific outcomes such as diagnosed morbidities.1–3,8,9,17,58,59 Mortality is 
included in this study as it can be considered the final state of health from 
which there is no recovery. Specific causes of death especially can particularly 
provide information on a range of population and individual-level health and 
well-being problems.  

2.3 EXPLAINING THE ASSOCIATION BETWEEN 
UNEMPLOYMENT AND HEALTH 

2.3.1 CAUSAL EXPLANATIONS  
The explanations for the poorer health observed among the unemployed can 
be roughly divided into those that emphasise causal mechanisms through 
which unemployment affects health, and those that highlight the importance 
of direct or indirect selection mechanisms. The causal explanation models can 
further be divided into those that emphasize material or psychosocial 
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processes (Figure 1). While these explanations focus on different factors, the 
essential idea is the same: some difference in health-related resources between 
the employed and the unemployed produces the health differences between 
the two groups. 

 

Figure 1 Causal mechanisms explaining the association between unemployment and poor 
health  

Unemployment is important for an individual’s material resources which 
include income, savings and other assets such as housing.2 The main argument 
of the material explanation is that a loss of income and other tangible benefits 
(such as health insurance and lunch plans) that follow from unemployment 
may lead to changes in the individual’s material surroundings and lifestyle. 
Examples of such changes are consumption,66 diet quality,67 partaking in 
leisure-time activities,68 and high-quality housing and health care.2 However, 
it has also been suggested that reduced income could bring positive changes 
through reducing harmful consumption such as smoking or alcohol use.59  

The financial impact of unemployment is also likely to be context-specific 
and depend on the generosity of unemployment benefits and other societal 
support networks such as health care.69 The financial needs of individuals are 
also likely to vary at different stages in their lives. Perceived financial strain – 
which refers to the individual’s assessment of their ability to meet whatever 
financial needs they may have – may lead to both changes in health behaviour 
and increased stress.68 Stress in general is a key concept in this literature, as it 
is a crucial pathway through which unemployment could affect health. Stress 
can be defined as the body’s response to any internal or external changes in 
demand, such as environmental or social conditions or illness.70 The stress 
system consists of several components related to arousal, such as hormonal 
release.71,72 These physical reactions interact with various psychological and 
physical processes such as one’s cognitive function and immunological 
response. While some level of stress is an inevitable feature of living, severe 
stress is harmful to one’s health. Indeed, strong shocks from stress can lead to 
a fight-or-flight response, while extended periods of stress may impact the 
development of various health conditions, such as endocrine and 
inflammatory disorders, and various psychiatric disorders.71 
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It is a reasonable assumption that the financial insecurity following 
unemployment may cause health-damaging stress and changes in material 
well-being. Even so, sociopsychological factors that are unrelated to income 
may also be of importance for the poorer health observed among the 
unemployed. According to Jahoda’s latent deprivation model,18,73 employment 
is a central source of various psychosocial benefits. These include time 
structures, social activity, collective efforts, social identity, and regular 
activity. While it is possible to seek these benefits outside of paid employment 
– such as through participation in hobbies, or politics - work is particularly 
effective in filling these needs. Work is necessary for earning an income, and 
the routines and social contacts to which adults in Western cultures are 
accustomed are strongly tied to employment.18,74 For these reasons, the loss of 
employment is likely to affect psychological well-being74 and self-esteem,75 
which may in turn have implications for mental and even physical health. The 
financial impact of a job loss may be softened by universal and generous 
unemployment benefits and other welfare and health care policies,2,76 and yet 
these measures cannot replace the non-material losses. 

Warr developed the vitamin model framework to combine both the 
material and psychological benefits associated with labour market status.77,78 
The work-related determinants of mental health include factors such as 
opportunities for autonomy, social contacts, and using one’s abilities, as well 
as role requirements, externally set goals and the benefit of an income. The 
correct dose of any of the above promotes health, while too much or too little 
may either no longer be beneficial, or even be harmful. For example, 
unemployment may increase role ambiguity and decrease income and status. 

The unemployment experience consists of the temporary experience of 
becoming unemployed, followed by short-term and then longer-term 
unemployment. Each of these is likely to impact the individual’s material and 
psychosocial well-being differently. As for the materialistic explanations, 
unemployment poses both immediate and long-term consequences to an 
individual’s financial situation. Even though the onset of unemployment 
usually results in an immediate income loss, longer spells are particularly 
harmful because any pre-existing savings and wealth become depleted79 and 
unemployment benefits become exhausted.69,80 The economic impact of long-
term unemployment may also be prolonged due to wage scarring81 and 
subsequently, lower income in retirement.21,82 Therefore, long-term 
unemployment may be especially damaging to health.1,2 

As for the psychosocial explanation models, it is less clear whether 
psychosocial stressors increase with longer unemployment exposure.72 
According to the cumulative stress model, longer spells and repeated failures 
to find work could lead to increasing pressure and stress.83 This means that 
health should deteriorate in pace with unemployment duration. Conversely, 
the adaptation theory suggests that prolonged exposure will eventually result 
in adaptation and a return to a neutral state of well-being.84 In contrast, the 
diathesis–stress model suggests that individuals become sensitised to 
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unemployment, leading to stronger reactions with repeated exposure.85 Lastly, 
a number of models suggest a curvilinear association between unemployment 
and psychosocial stressors. This means that the initial shock of unemployment 
is followed by a period during which the individual remains optimistic about 
the future and is largely unaffected by unemployment.58,86–88 This then turns 
into distress as the unemployment spell prolongs, followed by adaptation at a 
more stable, but lower level of well-being among the long-term 
unemployed.20,89 Even though it has been demonstrated that individuals tend 
to adapt to adverse events such as a divorce or widowhood, there is little 
evidence of full adaptation during prolonged unemployment,20 or repeated 
unemployment spells.89,90 Unemployment thus appears to have a persistent 
impact on well-being and therefore potentially on health. 

These types of models and typologies have been criticised for envisioning 
individuals as essentially passive and reactive. The agency theory proposed by 
Fryer91 posits that individuals have the desire to have self-direction and 
purpose. Challenges such as unemployment may interrupt with this agency, 
but stress and poor health only ensue when the individual struggles to deal 
with challenges. 

The impact of unemployment is also likely to depend on the role of 
employment for the individual’s financial situation, identity and social 
activities.2,92 Unemployment is expected to be more harmful for individuals 
with a high work-role centrality (importance of work in general),2 job 
involvement (specific task), or organisational commitment (specific 
organisation).93,94 The impact of unemployment may also be gendered due to 
these mechanisms. It has been suggested that employment is central to men’s 
identities and activities, while women may draw these from multiple sources 
and from those other than employment.23,50 And while unemployment has 
consequences such as reduced income, exposed individuals may nonetheless 
differ in their interpretations of their situation (for example, their expectations 
for the future and their personal responsibility).95,96 Negative appraisals such 
as lack of control are associated with deteriorating well-being.2 

Cognitive appraisal are connected to coping strategies, as those 
unemployed who appraise their situation negatively may be most prone to 
health-damaging coping behaviour.97 Unemployment may increase their 
propensity to regulate their mood by engaging in relaxation activities such as 
smoking98–101 or alcohol consumption101,102 that carry negative long-term 
health effects.103 Alcohol in particular may be important, as harmful 
consumption is more common among the unemployed.59 Unemployment may 
also hinder a person from adopting new healthy behaviour without the instant 
pleasure aspect (such as the cessation of drinking).104 Moreover, the stress 
associated with unemployment may increase aggression,105 and hence raise 
the risk of behaviour such as violence or reckless traffic behaviour.1,106 Then 
again, the net effect of unemployment could also be protective for certain 
injuries such as those related to traffic accidents, as not having to commute 
reduces driving time.1 
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Another factor that may also play a role in the health impact of 
unemployment concerns conditions under which the individual became 
unemployed. It has been suggested that being fired could be more stigmatising 
and socially straining than “no-fault” unemployment due to large-scale 
workforce reductions such as workplace closures.72,107,108 Furthermore, the 
unemployed who experience workplace closure may secure employment more 
easily, as prospective employees may be less inclined to view their 
unemployment as a sign of poor productivity.109 Together, these mechanisms 
may make unemployment that follows large-scale workforce reductions less 
damaging to health. In contrast, the competition for employment may be more 
severe during a recession or downsizing, which could in turn lead to additional 
insecurity and longer spells of unemployment110 and therefore have a greater 
impact among those affected. The net impact of these two opposing 
mechanisms is currently not well understood. 

2.3.2 DIRECT SELECTION 

 

Figure 2 The selection mechanisms that explain the association between unemployment and 
poor health  

According to the direct selection hypothesis, those in poor health have a higher 
chance of unemployment than their healthy counterparts (Figure 2). Direct 
selection is defined here by adopting the broad definition, which consists of 
poor health that increases the risk of either becoming unemployed or 
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remaining there due to the characteristics of the individual (such as skills and 
abilities) or those of employers (seniority rules, discrimination).111 

Direct selection can be a result of discriminating employer practices. 
Following economic theories, employers strive to maximise their profits by 
recruiting the most productive workers.112 Poor health may directly influence 
the employees work performance and absences due to illness,48 or in cases 
where productivity is difficult to measure, employers may considered poor 
health to imply risks to productivity.112 As employers are unlikely to have full 
knowledge of the health status of employees, employers may discriminate 
based on cues such as visible symptoms, gaps in employment histories, and 
absences due to illness .112,113 These practices are important both for the risk of 
becoming unemployed (lay-offs) and longer unemployment spells (poorer 
chances of transitioning from unemployment to employment). In the latter 
case, employers discriminate against those potential job applicants who they 
view to be in poor health. It is possible that employee protection legislation 
somewhat protects employees from lay-offs, while it is unclear as to whether 
anti-discrimination legislation effectively protects unemployed jobseekers 
from discriminatory hiring practices.48 

Employers may also associate certain signs of poor health with unwanted 
employee characteristics that are not directly related to health, such as poorer 
emotional and social skills.114–116 Prior evidence suggests that discrimination 
may also be more severe for health conditions which employers consider to be 
behaviourally driven or related to mental health. For example, these types of 
prejudices have been expressed towards the obese.115,117 

Due to last-in-first-out seniority rules, gaps in employment history due to 
poor health may also result in higher chances of job loss,118 while in hirings, 
employers may favour looking for candidates with recent work 
experience.119,120 Therefore, even when employer decisions are not directly 
motivated by health, gaps in employment histories may lead to downward 
labour market mobility and unemployment. Long-term unemployment could 
thus be a product of duration dependence.121 

Direct selection may also function through the behaviour and abilities of 
the employee. Firstly, poor health and limiting health conditions are likely to 
impact the formation of human capital. Those with poor health may have 
attained lower educational or skill levels, which increases their risk of 
unemployment.122,123 Secondly, poor health could hinder both looking for 
unemployment and maintaining it. Debilitating health conditions are likely to 
affect the individual’s ability to perform tasks – either in terms of physical, 
social or mental performance – and therefore increase both the chances of 
quitting voluntarily and remaining unemployed.124 Among the unemployed in 
turn, symptoms and pains may affect job search intentions and intensity,125,126 
or narrow the job search to positions with low health-related demands (for 
example, psychological, physical or social demands) or part-time 
employment.120,125–128 Some individuals in poor health may not actively look 
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for work due to their health reasons,120 and some may be in the process of 
exiting the labour force through means such as the disability pension. 

2.3.3 INDIRECT SELECTION 
It is also possible that the association between health and unemployment is 
due to some other characteristics which increase both the individual’s risk of 
unemployment and poor health (Figure 2).129 These indirect selection 
mechanisms are likely to function throughout a person’s life course, from 
prenatal exposures to later careers. For example, a mother’s health behaviour 
and the psychosocial and financial circumstances during pregnancy have been 
demonstrated to impact foetal development, which in turn may reflect on the 
child’s cognitive skills, later-life health and employment prospects.122,130 This 
is an extension to the foetal origins hypothesis according to which many adult-
age health conditions are caused by differences in in utero conditions such as 
nutrition.130 Differences in early life exposure also function together with 
genetic components and these all affect later health.131 Going beyond these 
biological mechanisms, determinants of both health in later life and 
unemployment are childhood adversities such as parental death, substance 
use, and experiences of maltreatment or neglect.132,133 

Another characteristic that is potentially associated with both 
unemployment and health is intelligence. Intelligence predicts better 
problem-solving skills and a higher ability to manage one’s career and 
health.134 Similar findings have been reported for certain personality 
characteristics. Self-efficacy, which refers to the cognitive self-evaluations of 
one’s ability to execute context and domain-specific behaviours that produce 
some desired performance,135 has been posited to affect both unemployment 
and poor health. Other characteristics affecting both are low emotional self-
control, passivity, and neuroticism.31,135–138 The same has been suggested for 
anti-social behaviour,133 smoking,100 and alcohol use.59,138 

By adopting the broad definition of employability, the individual’s labour 
market status is thus the result of both the complex set of individual 
characteristics associated with finding and maintain employment – the total 
combination of skills, abilities and attitudes – and the changing demands of 
employers in temporal labour market contexts.139 The causal, direct and 
indirect selection explanations are neither mutually exclusive nor are these 
mechanisms necessarily equally important for different aspects of health or at 
different stages of the life course. In short, the association between 
unemployment and health is therefore likely to be complex and dynamic.1,25 
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2.4 CAUSAL INFERENCE AND OBSERVATIONAL DATA: 
STANDARD AND QUASI-EXPERIMENTAL DESIGNS 

The association between unemployment and health could be considered 
causal if we could observe health differences between similar groups of 
individuals with and without exposure to unemployment.140 The problem is 
that unemployment is not exogenous to the individual: a multitude of factors 
associated with health are also linked with unemployment. The results from 
comparing exposed and unexposed groups are therefore prone to bias.141 As 
the randomised controlled trial in which individuals are randomised into 
treatment and reference groups is not a feasible solution, the majority of 
studies rely on standard observational designs (such as regression and 
stratification).32 Those exposed to unemployment are compared to unexposed 
references while controlling for measured confounders. Effectively controlling 
for selection would require data on the multiple, complex characteristics that 
are relevant to unemployment and health, and their temporal order. Any 
unobserved differences between the groups would result in bias due to residual 
confounding.32  

While causal claims cannot be based on observational data, quasi-
experimental designs are a feasible option to minimise the contribution of the 
high number of complex confounders that are difficult to measure in the 
association between unemployment and health.32,33,141 Generally, quasi-
experiments can be defined as observational studies in which the exogeneity 
of the exposure is plausible and the bias raised by selection is minimised.141 
Examples would include instrumental-variable (exogenous variation is 
introduced using some variable associated with the treatment but not the 
outcome) and regression discontinuity (when treatment is assigned based on 
some threshold value of an observed variable, exposure around the threshold 
value can be utilised to introduce exogeneity) approaches. While these are 
strong study designs that effectively control for confounding, the problem is 
finding a strong instrument or threshold variable. To illustrate this, if a 
workplace that has strict practices of last in first out downsized their workforce 
based on some exact threshold of employment duration, the health outcomes 
among individuals on both sides of that threshold could be compared using a 
regression discontinuity design. Suitable real-life examples however are 
difficult to find. 

In the context of unemployment and health, natural experiments constitute 
situations in which unemployment occurs due to reasons outside the 
individual, that is, due to “forces of nature” such as workplace closures or 
recessions (as-if randomisation).32 Individuals unemployed due to very severe 
workforce downsizing and closure are expected to be more randomly assigned 
into unemployment than the individually unemployed, minimising the role of 
direct and indirect selection.33 This notion motivated the use of the natural 
experiment design in this study to compare the association between 
unemployment and mortality at different levels of workplace downsizing (Sub-
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studies I and II). However, these types of natural experiments can also be 
argued to represent weak quasi-experiments: it may be difficult to show that 
the treatment was indeed assigned randomly, and that confounding was 
effectively minimised.32,141 

Other examples of quasi-experimental study designs that may not fully 
control for all confounding are fixed effects (FE) and sibling/twin studies. In 
FE-studies, the individual is compared to him/herself over multiple periods 
with differing levels of exposure to unemployment.34 This removes all the 
contribution of any time-invariant confounders, while unobserved time-
varying confounding remains a concern. By comparison, sibling/twin fixed 
effects designs control for all sibling-invariant characteristics (such as 
genetics, shared childhood exposures), but again, unobserved time-varying 
confounding may remain.141 For this dissertation, the individual FE design was 
adopted to assess the role of time-invariant confounders in the association 
between unemployment and mental health that are important but difficult to 
measure such as genetics, past experiences and personality (Sub-study III). 
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THE EMPIRICAL EVIDENCE

3.1 THE STUDY TRADITION

The literature on the association between unemployment and health is 
vast.1,2,8,142 Studies have explored the association both on the aggregate or 
macro-level, such as by analysing unemployment rates and mortality rates,143

and the individual level. As this dissertation is focused on the latter, the 
individual level, the macro-level literature will not be discussed further. As this 
dissertation does not address youth unemployment, the weight will be on the 
literature concerning adults. Unemployment may have a different meaning 
among prime working-age adults and the youth who are very likely to 
experience temporary unemployment.54

The individual experience of unemployment and health has been a 
frequently occurring topic of academic papers since the 1930s.1,73,92 A surge in 
academic and policy-maker interest tends to particularly occur following 
waves of recessions or economic restructuring, and this has accumulated into 
a body of increasingly detailed and methodologically sophisticated work. To 
date, most prior studies approached the topic using standard observational 
designs by looking at the association from unemployment to poor health and 
controlling for known confounders. A smaller number of studies quantify the 
magnitude of selection to unemployment. As previous meta-analyses and 
reviews demonstrate, a large share of especially the early evidence consists of 
small and/or cross-sectional studies.1–3,6,8,9,33,59,142,144 The focus in this 
dissertation is on the general population studies that are based on longitudinal 
data that allows for measuring covariates prior to and after exposure to 
unemployment. Moreover, the empirical literature review will emphasise 
evidence from quasi-experimental study designs which aim at reducing the 
impact of unmeasured confounders (for example, natural experiments, fixed 
effects, and difference-in-difference models).

3.2 FROM UNEMPLOYMENT TO HEALTH

The focus of this chapter is on studies that assess causality in the association 
from unemployment to poor health. Compared to the employed, the 
unemployed have higher rates of morbidity and mortality.1–3,8,9,145

Much of the evidence concerning the association between unemployment 
and poor health is based on self-reported health measures. Among these, one 
of the most widely adopted is single-item self-rated health, possibly because it 
is simple, summarises the individual’s own experience and is associated with 
objective health outcomes such as mortality.146,147 Standard observational 
studies report that even after controlling for observed health and 
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sociodemographic confounders, the unemployed have between a 1.3 and 2.6-
fold risk of assessing their health as poor when compared to the employed.147–

150 The evidence based on quasi-experiments also generally support these 
results, although quasi-experiments tend to produce weaker associations than 
standard observational studies. Data from the United States,38 Europe,149 and 
Greece151 demonstrate that while some of this association is explained by time-
invariant confounding – controlled for using fixed effects designs –
unemployment remains associated with poor self-rated health. One workplace 
closure study reported that in the United States, the risk of poor self-rated 
health was 54% higher among those unemployed due to workplace closure 
(that is, unemployment that is less likely to be affected by selection) when 
compared to the employed.38 By comparison, unemployment in Germany due 
to closure was not associated with health satisfaction.41 Altogether, the 
association between unemployment and self-rated health seems robust. 
However, while self-rated health is a valuable well-being measure, it is unclear 
what exactly is included in these assessments.146 Furthermore, there may be 
population sub-group differences in how these assessments are made.146,152 

Quasi-experiments have also explored other self-reported health indicators 
such as chronic conditions and hospitalisations. Unemployment due to closure 
was associated with a higher risk of reporting any health condition – physical 
or mental – among a very small subsample of initially healthy respondents in 
a U.S. survey.38 Among Germans, there was also some indication of an 
increased risk of self-reported all-cause hospitalisation among both those 
unemployed following closures and due to other reasons, although among the 
relatively small group of those unemployed following closure, the results were 
not statistically significant.41 However, survey studies may suffer from 
problems such as loss to follow-up among those respondents in poor health,153 
as well as justification bias, which refers to misreport illnesses and disabilities 
in order to justify being unemployed.33,154 Clinical measures are therefore also 
needed to provide a complete picture of the association between 
unemployment and health. 

Prior standard observational studies have demonstrated a marked 
difference in all-cause mortality between the employed and the unemployed.1,8 
One meta-analysis concluded that after adjusting for known covariates, 
unemployment was associated with a 63% increase in all-cause mortality.8 
These findings were challenged by results from a register study that compared 
working-age Finns in terms of their unemployment status, the level of 
downsizing at their previous workplace and the larger labour market context 
over a 7-year follow-up.36 Excess mortality was not observed among those 
unemployed following workplace downsizings or closures. As unemployment 
due to closure is expected to be less affected by selection than unemployment 
from stable workplaces, the results suggest that the excess all-cause mortality 
previously observed among the unemployed is predominantly due to selection. 
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Omnibus measures such as all-cause mortality are important indicators of 
population health, but they may mask associations between unemployment 
and different aspects of health, such as physical and mental health.  

Several standard observational studies demonstrate an association 
between unemployment and various adverse physical health and disease 
outcomes such as physical symptoms,1,2,64 pre-diabetes, type 2 diabetes,5 and 
mortality due to circulatory conditions, lung cancer, endocrine and digestive 
conditions.1,7,155  

Quasi-experimental studies on unemployment and objective disease 
measures are still relatively rare. While some workplace closure studies do 
target internal cause morbidity and mortality, these studies typically have 
issues that are either data-related (very small or homogenous samples, short 
follow-ups) or other methodological issues (such as a lack of pre-exposure 
measures or control groups).33 One fixed effects study based on full population 
data from Norway reported a small increase in the risk of initiating certain 
medications used to treat conditions such as diabetes and cardiovascular 
conditions over the month preceding the onset of unemployment.45 However, 
these results can be interpreted either as proof of short-term direct selection, 
or as proof of stress that is related to the impeding job loss. 

Several register-based studies from Sweden address unemployment and 
disease mortality. One analysed data on twins to control for confounding from 
unobserved genetic and family factors as well as various observed confounders 
such as health behaviours.45 In this study, exposure to unemployment in 1973 
could not be demonstrated to increase the risk of disease mortality over a 24-
year follow-up (n=20,632). There was some indication of a small increase in 
the risk of cancer and cardiovascular mortality, but the number of deaths due 
to these causes was small and the estimates were imprecise. In contrast, the 
results from studies using recessions as natural experiments posit that 
unemployment increases the risk of specific causes of death. Unemployment 
lasting 90 days or over during the deep recession of the 1990s was associated 
with a 24% increase in the risk of cardiovascular mortality among a sample of 
middle-aged men (n=49,321).47 Another study linked unemployment to excess 
mortality due to all circulatory conditions and cancer among men but not 
women (n=3,392,169).46 However, it is unclear whether the 7% increase in 
unemployment rates during the study period effectively randomised 
individuals into unemployment.  

Unemployment is expected to be harmful to mental health through various 
psychosocial and stress-related mechanisms.2,18,77 Several standard 
observational studies also demonstrate that the association between 
unemployment and mental health is strong and relatively robust to different 
outcome choices (for example, symptoms and depression), contexts, and 
controlling for selection based on observed differences in health and 
sociodemographic characteristics.1–4,142 Additionally, unemployment has been 
linked with self-harm. Compared to the employed, the unemployed have a 15% 
higher risk of suicide.145  
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Paul and Moser3 note that quasi-experiments such as factory closure 
studies generally produce weaker associations between unemployment and 
mental health than studies based on standard observational designs (average 
repeated effect sizes d= .38 vs. d = 0.52). The results from more recent quasi-
experiments are inconsistent. Among Germans, adjusting for all time-
invariant confounders using a fixed effects design explained away the initial 
negative impact of unemployment due to workplace closure on mental health 
scores (n of observations=45,664),41 while in Greece, unemployment due to 
closure remained detrimental to mental health (n=17,713).151 

Two studies based on strong study designs have also observed objective 
mental-health measures. One study utilised register data on working-age 
Swedes to assess antidepressant purchases over two years before and after 
exposure to workplace downsizing (n=1,654,239).43 Compared to those 
employed at stable workplaces, those initially healthy and unemployed from 
downsized workplaces had an increased risk of beginning to take 
antidepressants around the time of the downsizing event. Among Norwegians, 
the risk of initiating psychotropic medications was highest directly preceding 
the onset of unemployment, but also remained elevated during the 
unemployment spell (n=2,348,552).45 This increase was robust to adjusting 
for all time-invariant confounders using a case-crossover design. The results 
could either be interpretated as proof of direct selection or as evidence of the 
harmful impact of anticipating unemployment. One smaller study had 
inconclusive results for suicide.156 

It has also been suggested that unemployment may be harmful for alcohol-
related conditions,59,106 as alcohol may be used as a health-damaging coping 
mechanism to deal with stress.102 A review of standard observational studies 
concluded that even after adjusting for observed confounders, the unemployed 
had a 1.7-3.8-fold risk of alcohol abuse/dependence when compared to the 
employed.59 The quasi-experimental evidence is scarce and limited to Sweden, 
but also consistently determines that unemployment is a risk factor for poor 
alcohol-related health outcomes. The studies that utilised the 1990s recession 
as a natural experiment strongly associated unemployment with alcohol-
related mortality.46,157 While selection explained some of this excess, the fully 
adjusted risk of alcohol-related mortality was still two-fold among both 
unemployed men and women over a 6-year follow-up.46 In addition, among 
middle-aged Swedish men, the risk of hospitalisation due to alcohol-related 
conditions was also over 50% higher among those unemployed during the 
recession when compared to the employed.158 

Unemployment may also increase the risk of injuries and external-cause 
mortality.1 There is robust support for this notion from Sweden, from both 
standard observational studies106,155,159 and quasi-experimental studies.46,47,156 
Even after adjusting for confounding from shared childhood experiences and 
socioeconomic background using the twin study design, the 24-year risk of 
external-cause mortality was almost 2-fold among unemployed men when 
compared to the employed, and among respective women, almost 3-fold.156 
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Moreover, a study from Sweden demonstrated that the risk of traffic injury 
mortality was 30% higher among men unemployed during a recession when 
compared to those employed, whereas among women, there was some 
indication of reduced risk.46 Unemployment during the recession also doubled 
the risk of violent mortality among middle-aged Swedish men over a three-
year follow-up. Whether alcohol contributes to the excess in injuries is not 
known. 

To summarise, studies that adopt strong study designs to adjust for 
selection only report partial support for a causal association between 
unemployment and health. The results for somatic diseases are unclear: there 
is some indication that unemployment may be harmful to circulatory disease 
and cancer among men, but further studies are needed. Nonetheless, the 
evidence suggests that unemployment may damage general well-being and 
mental health and increase the risk of alcohol-related health conditions and 
injuries. 

3.3 HEALTH-RELATED SELECTION  

This chapter focuses on the studies that have quantified the degree to which 
poor health increases the risk of unemployment. Studies that assess the 
association between unemployment and health while adjusting for direct 
selection will not be reviewed in great detail.1,8  
Various general health indicators such as poor self-rated health,38,160,161 any 
chronic conditions,138 and symptoms and aches162,163 have been demonstrated 
to increase the risk of unemployment. Of the different aspects of health, 
mental health and alcohol abuse may be particularly important for the risk of 
unemployment.59,164 This risk is considerably high among those with severe 
conditions such as schizophrenia, but is also elevated among those with mood 
disorders.164 For example, among working-age Swedish men and women, a 
history of self-harm led to a 90% increase in the risk of unemployment among 
men and a 74% increase among women.46 Alcohol-related conditions 
increased the risk by 40% among men and 24% among women.  

Whether non-alcoholic diseases increase the risk of unemployment is not 
well understood.1,46,48,145 In Sweden, diseases were generally associated with a 
small decrease in the risk of unemployment,46 while in Finland, even after 
controlling for genetic factors and childhood experiences using a twin study 
design, reporting any chronic diseases led to an increase in unemployment 
months.138 In both studies, injuries were associated with subsequent 
unemployment.46,138 

Direct selection may function both through the risk of first becoming 
unemployed and then through remaining unemployed. These two need to be 
separated to identify how selection mechanisms operate. It is contested 
whether physical symptoms and diseases affect becoming unemployed. Aches 
have been associated with an increased risk of becoming unemployed, while 
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circulatory symptoms in turn are unassociated,162 and the results for any 
chronic diseases are conflicting.46,48,165,166 The inconsistencies may of course 
be due to different health measures, contexts and study designs. It is also 
possible that employment protection legislation to some extent prevents 
laying off employees with diagnosed conditions. In contrast, both physical 
symptoms162 and diseases44,167,168 appear to hinder transitions from 
unemployment to employment. A study conducted in Norway reported some 
indication that having any disease identified in a clinical examination may 
impede employment, although the results from the small samples of less than 
300 individuals were not statistically significant.44,167 In Denmark, the chances 
of finding employment were 36% lower among those long-term unemployed 
with prior medication purchases related to any disease when compared to 
their healthy counterparts (1,806 individuals).168 

Mental and alcohol-related health have been posited to be important for 
both becoming and remaining unemployed.46,48,165,168 Purchasing any mental 
health medications in Denmark168 and having any mental health conditions 
identified in a clinical examination in Norway44,167 were associated with a 54-
70% reduction in the chances to transition from unemployment to 
employment. Less is understood about alcohol-related health: a Norwegian 
study was unable to establish an association between alcohol use disorder that 
was identified in a clinical interview and finding employment.169 However, 
none of the young survey participants in the small sample with an alcohol use 
disorder actually found employment. Thus, larger scale studies are needed to 
quantify to what extent these conditions prevent finding employment among 
the unemployed. 

The role of indirect selection has been estimated to be larger than that of 
direct selection, as measured differences in sociodemographic and contextual 
characteristics such as age, sex, marital status, region and socioeconomic 
background explain a relatively larger share of the association between 
unemployment and health than differences in initial health status.46 The 
association between unemployment and health are likely to be confounded by 
various individual personality characteristics in childhood (such as poor self-
control, timidity)170 and during adult years (for example, openness, 
neuroticism),171,172 early career experiences,173 and adverse life experiences. 
28,174 Adverse childhood experiences such as abuse and household dysfunction 
may also increase the risk of both unemployment132 and poor health.175 In the 
US, childhood physical abuse was associated with a two-fold risk of later life 
unemployment and among men, and a 1-6-fold risk among women, when 
compared to those with no such experiences. Abuse has also been linked with 
poor physical (effect size d = 0.42)175 and mental health176 in adulthood. 
However, many of these potential confounders are complex and difficult to 
measure. The literature on indirect selection to unemployment is fragmented: 
studies typically focus on some specific confounder (for example, a personality 
trait), while less is known about the total contribution from indirect selection. 
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3.4 LONG-TERM UNEMPLOYMENT AND HEALTH 

Standard observational studies report that in particular, the long-term 
unemployed experience reduced well-being.2,3,148,177 It is a reasonable 
assumption that longer exposures may be more harmful to health than shorter 
spells because the financial and psychosocial stressors associated with 
unemployment may accumulate over time.2 Standard observational studies 
demonstrate that the prevalence of diseases is higher among the long-term 
unemployed than the short-term unemployed.2 Also, mental health symptoms 
peak around the end of the first year in unemployment, followed by a 
stabilisation to a lower level of well-being.3 Yet selection mechanisms may also 
be particularly important for long-term unemployment.178 Health behaviours 
and conditions, and characteristics such as personality all predict longer spells 
of unemployment.31,44,167,168,179 

The majority of quasi-experimental studies on unemployment and health 
measure unemployment cross-sectionally (unemployed, yes/no; ever exposed, 
yes/no) and therefore cannot answer questions concerning duration of 
exposure.36,180 Two fixed effects studies have addressed the total contribution 
of all time-invariant confounders in the association between unemployment 
histories and health. Longer unemployment histories were associated with 
increased physical symptoms in Sweden162 and deteriorating physical health 
scores in Germany.42 Among Swedish men but not women unemployed during 
a recession, the risk of cancer, stroke and ischemic heart disease mortality 
somewhat increased with longer exposures up until two years of 
unemployment, but levelled off after that.157 Together, these studies suggest 
that longer or repeated exposure to unemployment may be detrimental to 
disease-related morbidity and mortality. 

It is somewhat surprising that when considering accumulating 
unemployment in addition to more recent experiences, the results for mental 
health are less consistent. The above-mentioned study from Germany 
concluded that accumulating unemployment was only harmful to mental 
health scores among younger unemployed below the age of 30, while among 
older respondents, mental health scores improved over longer exposures.42 
However, there was also some indication that more recent unemployment had 
a negative impact on mental health. To what extent repeated measures bias 
affects these estimates is unknown. Mental well-being measures have the 
tendency to improve over multiple measuring points, which could explain the 
beneficial effect of cumulating unemployment.3,149 Few studies have utilised 
objective health indicators that are free from this bias. Among Norwegians, 
there was some indication that the risk of initiating mental health medications 
peaked at four months or over during unemployment.45 In comparison, the 
risk of suicide mortality in Sweden was higher among those men but not 
women exposed to longer unemployment spells during a recession.157 Among 
Swedish men unemployed throughout the five years preceding the follow-up 
period, the risk was considerably high: 3-fold when compared to the employed. 
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Relatively little is known about accumulating unemployment and other 
aspects of heath, such as alcohol-related health or injuries. In Sweden, longer 
unemployment experiences during a recession were linked with the highest 
risk of alcohol-related mortality among both men and women.157 Longer 
unemployment periods were also more harmful to transport accidents and 
other injuries. 

3.5 GAPS IN THE EVIDENCE 

Prior studies support both the causal and selection explanations, but the 
degree to which causal and selection mechanisms explains the association 
between unemployment and health may depend on the aspect of health under 
consideration. Additional studies are needed that address the different aspects 
of health and objective health outcomes while effectively accounting for 
selection using strong study designs. For this purpose, large-scale register data 
are useful because register data does not suffer from problems related to 
misreporting sensitive information (for example, mental health, 
unemployment), disproportionately higher loss to follow-up and 
nonparticipation among those with health problems,59 or repeated measures 
bias. Altogether, the small number of existing quasi-experimental studies 
present some support for the notion that unemployment may be harmful for 
alcohol-related health and injuries, but the evidence primarily concerns the 
Swedish recession during the 1990s. Relatively less is known about non-
alcoholic diseases and the results for mental health are conflicting. 

The role of unemployment duration in the association between 
unemployment and mental health is also poorly understood. It is possible that 
long-term exposure is more harmful to mental health than shorter spells of 
unemployment, as the financial and psychosocial stressors associated with 
unemployment may accumulate over time.42,162 However, the empirical results 
do not generally support this notion, although the evidence is both limited and 
conflicting.42,45 More studies that extensively control for measured and 
unmeasured confounding and include the clinical health indicators that are 
needed to ascertain whether or not longer exposure leads to deteriorating 
mental well-being. 

Few large-scale studies specifically look at the different aspects of health in 
direct selection from unemployment to employment.44,48,167,168 The 
contribution of early transitions to employment is entirely unknown, as 
existing studies on health and finding employment have only considered the 
long-term unemployed.44,167–169 Also, the role of health in employment 
stability is unknown. 
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CONTEXT AND AIMS OF THE STUDY

4.1 UNEMPLOYMENT IN FINLAND

Finland is a small country with an ageing population, a relatively open 
economy and a high unemployment rate.181,182 Finland is also considered one 
of the Nordic welfare states, characterised by tax-funded universal health care, 
a national health insurance scheme and a fairly generous unemployment 
insurance system covering all permanent residents.183,184

Following the World Wars, Finland enjoyed several decades of high rates 
of employment participation until the deep recession of the early 1990s, from 
which current employment has not recovered to pre-recession levels.15,17,181

The unemployment rates are also high when compared to the neighbouring 
Nordic countries and the OECD average.182,185 As an example, between the 
years 2010 and 2020, the rate varied between the low of 6.8% in 2019 and the 
high of 9.6% in 2015.186 To put this into perspective, the global unemployment 
rate was approximately 5.4% over the 2000s.11 Finnish unemployment is also 
regionally patterned, and more encumbers older working-age individuals, the 
young, those employed in changing industries such as construction or 
manufacturing, and those with low skills.182,185 Between 2000 and 2012, the 
average job separation rate was around 20% and while a high proportion of 
displaced workers find new employment within a year, those who fail to do so 
face extended periods of unemployment.185 Finland’s population is also ageing 
rapidly and the pressure this places on the public economy is a key motivation 
for promoting higher employment rates.185

Figure 3 Unemployment rate from 1991 to 2019 in the European Union, USA and Finland. 
Source: OECD15

The Finnish unemployment insurance is considered to be universal and it 
somewhat compensates for the income losses related to unemployment.69 The 
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system consists of the higher, earnings-related benefits and the less generous 
basic allowance.69,80 The basic criteria for both benefits are the same: Finnish 
residents between the ages of 17 and 64 are eligible upon registering with the 
unemployment services as an unemployed job seeker. Earnings-related 
benefits are paid by unemployment funds. The benefits are available to those 
who have joined a voluntary unemployment fund while employed and meet 
the eligibility requirement of being employed for a minimum of 26 weeks over 
the preceding 28 weeks in an employment sector with either a collective wage 
agreement in place or in a position with a minimum payment of 1,236 euros 
per month.69,80 Periods outside the workforce (for instance, due to maternity 
leave) can extend the period on which eligibility is based. During the time of 
this study, the approximate benefit duration was between 300 and 400 days. 
Those who are not members of an unemployment fund may be eligible to for 
a less generous basic allowance for a maximum duration of 500 days. Hence, 
it has been posited that compared to other contexts such as in the US, 
unemployment should have a relatively less severe financial impact in Finland. 
Nonetheless, job loss is typically followed by an immediate drop in income. 
Even those unemployed who are eligible for the more generous earnings-
related benefits experience reduced income, which is then followed by an 
additional drop among those unemployed who fail to find new work and 
exhaust their benefits. Thus, those exposed to longer periods of 
unemployment are likely to accumulate financial hardship due to a gradual 
loss of benefits. 

4.2 POPULATION HEALTH 

Finns generally fare well in terms of health. For example, the Finnish life 
expectancy is higher than the European Union average. The health of the 
population has also been improving relatively steadily since the World Wars, 
although it has been suggested that socioeconomic differences in health and 
mortality are increasing.187 The greatest public health concerns among the 
working-age population are circulatory diseases, cancer, musculoskeletal 
conditions, diabetes and mental health.188 Additional public health concerns 
are heavy alcohol consumption when compared to the EU average and its 
health repercussions as well as the rising number of obese adults.187 

Basic health care is considered to be a right of all residents.187 In practice, 
the decentralised health-care system consists of health-care systems that are 
municipal, private, and occupational. Of these, the municipal system provides 
the majority of the services.184,187,188 All these systems receive public funding 
based on taxes and compulsory insurance fees. While the public health 
services are generally considered to be reasonably accessible and of good 
quality,184,187,188 municipal outpatient services have been linked to longer 
waiting times and the resource differences between municipalities are an 
additional concern.188 Furthermore, while the quality of Finnish acute care is 
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considered to be higher than the EU average, so is the unmet need for care, 
and the share of out-of-pocket payments for health services is increasing in 
Finland.187 The use of occupational, private and public outpatient primary 
services is socially patterned, most likely because occupational health care is 
only available to the employed population and private services are accessed by 
those who have the necessary financial means.184 The complex pathways to 
care within the three types of health-service providers and the differences in 
the quality of care between the providers have also raised concern.184 

4.3 AIMS OF THE STUDY 

There is an extensive literature on the association between unemployment and 
health, but it nonetheless remains debatable whether the association is causal 
from unemployment to poor health. It is also important to note that the role 
of causal and selection mechanisms may be different for different aspects of 
health. The overall aim of this study was to assess the association between 
unemployment and various physical and mental health conditions. In addition 
to addressing confounding by using quasi-experimental study designs, this 
study also contributes to the literature by exploring health selection and the 
chances of finding employment following an unemployment spell. 

The specific aims of the four sub-studies were:  
1. To compare mortality due to disease-related, mental health-related, 

alcohol-related, and external causes for men and women who were 
unemployed at different levels of workplace downsizing and an 
unexposed reference group to obtain stronger inference on the association 
between unemployment and mortality (Sub-study I). 

2. To estimate the risk of mortality due to alcohol-related diseases and 
poisonings, and external causes with alcohol as a contributing cause over 
follow-ups of 0–5, 6–10 and 11–20 years and at different levels of 
workplace downsizing (Sub-study II). 

3. To explore the role of unobserved, time-invariant confounders such as 
personality in the association between current unemployment, 
unemployment history and mental health among working-age men and 
women (Sub-study III). 

4. To quantify to what extent the different aspects of health predict finding 
any stable or unstable employment among unemployed men and women 
(Sub-study IV). 
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DATA AND METHODS

5.1 DATA SOURCES AND STUDY DESIGNS

All four sub-studies are based on large-scale, longitudinal administrative 
register data. Since 1990, the Finnish census has been collected from registers 
without direct contact with residents.189 Using an individual identification 
code assigned to all permanent residents, it is possible to link rich information 
on health, demographic and socioeconomic measures from various register 
sources. The data made it possible to analyse the association between 
unemployment and health and mortality in a large sample and over long 
periods of time with minimal concerns from selective nonresponse and loss to 
follow-up. These are likely to be problems for survey studies as certain 
population sub-groups (for example, those occupying very low socioeconomic 
positions) or those with impaired health are less likely to participate.153,190

Register data also does not suffer from recall bias or misreporting of sensitive 
information, such as health impairments related to alcohol59 or 
unemployment spells.191

Statistics Finland holds the data on employment, occupational and 
partnership status, education, children, region of residence, income, and dates 
and causes of death. These were updated at the end of each calendar year on 
31 December. The data on exact hospitalisation or specialised health care visit 
dates and diagnoses (International Classification of Diseases, Ninth and Tenth 
Revisions, ICD9/ICD10) used in all sub-studies were based on the Care 
Register for Health Care of the National Institute for Health and Welfare. In 
sub-study IV, these were supplemented with data on the right to special 
reimbursement for drug costs from the Social Insurance Institution’s (Kela) 
registers. These data consist of the date and type of the reimbursed drug for 
certain conditions included in the Special Refund Categories. Both the hospital 
discharge and the special reimbursement data cover all residents and are of 
good quality.192,193 In the case of sub-studies I and II, we further linked the
individual-level data with annual measures concerning the individual’s 
workplace, which were derived from Statistics Finland’s Finnish Longitudinal 
Employer-Employee Data (FLEED). Sub-studies III and IV also utilised exact 
unemployment and employment onset and/or end dates from the Statistics 
Finland’s Labor Market Data File.

Sub-studies I and II were based on a workplace downsizing and closure 
design. Spells of mass unemployment, such as workplace downsizings, can be 
considered natural experiments and utilised to strengthen causal inference.33

The more severe the mass unemployment event, the less the individual’s 
characteristics are expected to affect the job loss, reducing selection into 
unemployment. Sub-study I analysed mortality due to various causes and sub-
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study II focused on alcohol-related mortality at the different levels of 
workplace downsizing. 

 

Table 1. Sub-study characteristics at a glance 

  Sub-study I Sub-study II Sub-study III Sub-study IV 
Data 
sources 

Statistics 
Finland, Finnish 
Longitudinal 
Employer-
Employee Data, 
National 
Institute for 
Health and 
Welfare (THL) 

Statistics 
Finland, Finnish 
Longitudinal 
Employer-
Employee Data, 
National 
Institute for 
Health and 
Welfare (THL) 

Statistics 
Finland, 
National 
Institute for 
Health and 
Welfare (THL) 

Statistics 
Finland, 
National 
Institute for 
Health and 
Welfare (THL), 
Social 
Insurance 
Institution 
(KELA) 

Sample Random sample Random sample Full population Full population 
Target 
population 

Privately 
employed; aged 
25–63 

Privately 
employed; aged 
25–63 

In the labour 
force, aged 30–
60 

Unemployed; 
aged 30–60 

Individuals  275,738 275,738 2,720,431 814,085 
Observations 2,546,097 2,546,097 82,336,362 2,858,523 
Baseline 
measures 
recorded in,  

1990–2009 1990–2009 2005–2015 2005–2016 

Observation 
period 

1990–2009 1990–2009 2008–2018 2009–2018 

Outcome Cause-specific 
mortality 

Alcohol-related 
mortality 

Mental health-
related visits to 
specialised care 

Finding any, 
stable or 
unstable 
employment 

Exposure Unemployment, 
by workplace 
downsizing level 

Unemployment, 
by workplace 
downsizing level 

Current 
unemployment, 
unemployment 
history 

Health status 

Covariates Sex (stratified), 
age, and 
calendar year, 
pre-baseline 
health, socio-
demographic 
and contextual 
characteristics 

Sex, age, and 
calendar year, 
pre-baseline 
health, socio-
demographic 
and contextual 
characteristics 

Sex (stratified), 
birth year, 
calendar year, 
quarter, marital 
status, 
coresident 
children; all 
time-invariant 
confounding 

Sex (stratified), 
characteristics 
prior to job loss: 
health, 
employment, 
socio-
demographic 
and contextual 
characteristics 

 
Both Sub-studies I and II utilised a nationally representative 11% random 

sample of all Finnish residents aged 15 or over and present in the population 
register on 31 December at any point between the years 1987 and 2007. These 
data were supplemented with an 80% oversample of persons who died 
between 1988–2007. Of these, subjects were eligible for the study whenever 
they were aged 25 to 63 during the years from 1990 to 2009, had resided in 
Finland for a minimum of 3 years and were employed at private workplaces 
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employing a minimum of 5 people prior to their individual baseline year. 
Among the unemployed, baseline refers to the year of the first incident of 
unemployment, and among the unexposed references, a randomised year. 
Individuals entered the sample at any point after meeting the inclusion criteria 
and were subsequently followed up for mortality from their baseline year 
onward. The final analytical sample consisted of 275,738 individuals. The 
appropriate register holders have approved the use of these linked data for 
research purposes (permission #TK-53-339-13). 

Sub-study III focused on both current unemployment, unemployment 
history and mental health-related morbidity. The association between 
unemployment and mental health shown in prior studies2,3 could have been 
due to confounding from stable characteristics such as past experiences and 
personality. Therefore, this study utilised fixed effects (FE) linear probability 
models (LPMs) to control for all time-invariant characteristics as well as 
various observed, time-varying confounders. The study was based on quarterly 
total population data of all Finnish residents aged 30 to 60 and in the labour 
market at any point between the years 2008 and 2018 (Statistics Finland study 
permission TK-53-1490-18; Findata permission THL/2180/14.02.00/2020). 
Only quarters in the labour force (employed/unemployed) were considered, 
thus those individuals never in the labour market were excluded. The final 
sample consisted of 2,720,431 individuals. 

Sub-study IV assessed the role of selection in finding employment within 
two years among initially unemployed men and women. This study was based 
on all Finnish residents aged 30 to 60 and with one or more unemployment 
spells between the years 2009 and 2018 (n=886,050; permission TK-53-1490-
18; THL/2180/14.02.00/2020). The following types of unemployment spells 
were excluded: 1) short spells that were expected to mainly represent job 
transitions; 2) spells occurring to those working as freelancers; and 3) spells 
occurring to individuals who were considered very loosely attached to the 
labour market. The final analytical sample consisted of 814,085 individuals, 
followed from the exact onset date of unemployment until employment. 

5.2 VARIABLES 

5.2.1 OUTCOMES  
The outcome of the first two sub-studies was mortality. In sub-study I, the 
underlying causes of death were classified into 1) ischemic heart disease; 2) 
any non-alcohol-related diseases; 3) mental health-related causes (psychiatric 
conditions, suicides); 4) alcohol-related conditions and poisonings; 5) 
accidents; and 6) violence. 

Sub-study II focused on alcohol-related mortality, further separated into 1) 
alcohol-related diseases and poisonings as the underlying cause and 2) 
external causes of death with alcohol intoxication as a contributing cause. 
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Separating between disease-related and external-cause mortality was 
motivated by the two having different etymologies: alcohol-related diseases 
require long periods of harmful consumption,194 whereas external-cause 
mortality with alcohol as a contributing factor does not require such a history. 
In addition, little is known about the role of alcohol in external-cause 
mortality. 

In both Sub-studies, the causes of death were identified based on death 
certificates. These cover the entire resident population. These certificates are 
filled out by the treating physicians, or in cases of external cause or other 
sudden deaths, a medico-legal officer.195 Alcohol is recorded as a contributing 
cause when alcohol is estimated to have substantially contributed to the death. 
These data are considered to be reliable and to constitute good coverage.196 

In Sub-study III, the outcome was measured using the exact dates of 
mental health-related visits to specialised care: whether the individual had any 
visits due to psychiatric conditions or self-harm over the quarter year period 
(yes/no). As some mental health events may be fatal instead of leading to a 
health-care visit, deaths due to the same causes were also included. 

In sub-study IV, the outcome was finding employment, identified by using 
the dates and causes of the end of the unemployment spell. Poor health may 
also increase the risk of insecure or short-term employment. Hence, all stable 
and unstable employment were considered separately, which were identified 
based on whether the individual continued to be employed at the end of the 
year following the initial employment event (yes/no). 

5.2.2 EXPOSURES  
In the first three sub-studies, the exposure was unemployment. Of these, Sub-
studies I and II were based on annual data: the individual was defined as 
unemployed at the first case of recorded unemployment (measured at the end 
of any calendar year on 31 December). Therefore, this study was unable to 
identify individuals who experienced temporary unemployment during the 
calendar year but were not unemployed on 31 December. The mortality follow-
up began on the following day, 1 January. Unemployment was categorised into 
that from a stable, downsized, or closed workplace, based on changes in the 
size of the workforce at the individual’s previous workplace. Downsizing 
workplaces reduced their workforce by 30% or more over 2 consecutive 
calendar years and closed workplaces terminated the entire workforce.197 All 
other workplaces were considered stable. The unexposed reference group 
consisted of those who never experienced unemployment from a workplace. 
Both the references and the unemployed were allowed spells outside the 
labour market during the mortality follow-up. 

In sub-study III, the exposures were current unemployment and 
unemployment history, which were considered both separately and together 
(identified by using exact dates of unemployment onset and the end of the 
unemployment spell). It is unclear whether longer exposure to unemployment 
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is more harmful to mental health than shorter spells,1,2,9 which motivated 
analysing the combination of both current and the past experiences. Current 
unemployment was measured using registered unemployment at any point 
during the quarter year preceding the outcome measurement. Unemployment 
history was included as the cumulative number of quarters in unemployment 
over the three years preceding that, included as continuous linear and squared 
measures. 

Sub-study IV assessed direct selection in finding employment. The 
exposure consisted of various health measures, which were all measured over 
the two years directly preceding each spell of unemployment. Four general 
aspects of health were analysed using dummy measures of whether the 
individual visited specialised health care due to 1) alcohol-related conditions 
and poisonings; 2) mental health (psychiatric conditions, self-harm); 3) 
injuries, and 4) any non-alcohol-related diseases (based on the main 
diagnosis). The contribution of seven cause-specific conditions such as 
depression, cancer and diabetes were additionally assessed; for these results, 
see Sub-study IV. 

5.2.3 COVARIATES  
In sub-studies I and II, the following pre-baseline characteristics were 
included as time-invariant:1,2 the highest completed educational degree (basic, 
secondary, tertiary), partnership status (married/cohabiting, single, 
divorced/widowed), region of residence, tenure at the previous workplace 
(employed at the workplace throughout the three years preceding the baseline, 
yes/no), the workplace industry sector (10 categories), taxable individual 
income over the 2–3 years prior to baseline (continuous), and the local labour 
market conditions (regional unemployment rate, continuous). Age and 
calendar year were included as continuous and time varying. In sub-study I, 
all analyses were stratified by sex, while in sub-study II, sex was controlled for. 

Differences in pre-existing health conditions were measured using the 
individual’s hospitalisation history (ever hospitalised over the three years 
prior to baseline, yes/no). In sub-study I, the included conditions were 
categorised into the same six categories as the exposures. Sub-study II was 
separately controlled for any alcohol-related and health conditions (diseases, 
mental health conditions, poisonings, injuries), and non-alcoholic conditions. 
Both studies also controlled for workplace sickness absences (mean number of 
days per year over the 2–3 years preceding baseline). 

Sub-study III was adjusted for the time-varying calendar year 
(continuous), quarter year, partnership status (categorised as before) and 
coresident biological or adopted children (yes/no). The last two were 
measured annually on 31 December of the preceding calendar year. Birth year 
was included as a continuous measure. All time-invariant characteristics were 
also controlled for with the fixed effects estimator. 
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The analyses in sub-study IV were controlled for the following 
characteristics recorded at the end of the calendar year preceding the onset of 
unemployment unless stated otherwise:1,46,198 continuous age; maternal 
language (Finnish or Swedish, other); marital status (as before); education (as 
before); occupational status (upper or lower-level white collar with managerial 
occupations, lower-level white collar, blue collar, farmer or self-employed, 
student, or other);199 number of individuals living in the same household 
(continuous); home ownership (yes/no); unemployment history (number of 
months unemployed over the preceding two calendar years, continuous); 
running number of the unemployment spell (from the start of the study period, 
categorical); onset year of unemployment (categorical); and region of 
residence (as before; indicating labour market context). All these covariates 
were included as time-invariant. The analyses concerning women were 
additionally adjusted for births that occurred over the two preceding years 
(yes/no). 

5.3 STATISTICAL METHODS  

Sub-studies I and II assessed the excess risk in mortality among those 
unemployed from stable, downsized, and closed workplaces when compared 
to unexposed references. The analyses were conducted using the multivariate 
Cox proportional hazards regression. The analysis time was years from the 
individual baseline. All analyses were weighted to account for the use of two 
random samples. The results were presented in hazard ratios (HR) and with 
95% confidence intervals (CI). All analyses in Sub-study I were conducted for 
men and women separately over a maximum follow-up time of 20 years. Three 
models were estimated. Model 1 was adjusted for age and calendar year. In 
Model 2, the sociodemographic covariates were added and in Model 3, the 
health measures were added. In Sub-study II, men and women were pooled 
together due to the rarity of the outcome. To address both short-term and 
long-term excess mortality, the follow-up was separated into 0–5, 6–10 and 
11–20-year periods. Model 1 was adjusted for sex, baseline year and age. In 
Model 2, the other covariates were added. The problem of early leavers – those 
who leave the workplace to find work elsewhere – was addressed in a 
sensitivity analysis from an interaction between workplace downsizing level 
and subsequent unemployment (see Sub-study I, Online Appendix). 

Sub-study III analysed the association between current unemployment, 
three-year unemployment history and mental health using linear probability 
models (LPMs). All analyses were again stratified by sex. The LPM Model 1 
was estimated separately for current unemployment and unemployment 
history, adjusting for age and time trends. In Model 2, current unemployment 
and unemployment history were considered simultaneously, adjusting for the 
same covariates as in Model 1. In the LPM-FE Model 3, all time-invariant 
individual characteristics (such as personality and past experiences) were 
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additionally controlled for using the FE-estimator.34 In the LPM-FE Model 4, 
the time-varying covariates were added. Then the predicted probability of 
visits to specialised care was estimated for different unemployment histories 
from an interaction between current unemployment and unemployment 
history. All models were estimated with heteroscedasticity-consistent 
standard errors.34,200 

Sub-study IV assessed the extent to which health predicted finding 
employment within two years among initially unemployed Finns. Multivariate 
Cox proportional hazards models were estimated with the days from the onset 
date of unemployment as the time variable. Individuals were allowed multiple 
spells of unemployment with the failure times correlated within the individual. 
Finding any, stable, and unstable employment was addressed separately, and 
all models were stratified by sex. In Model 1, each general aspect of health was 
included separately, controlling for age and unemployment onset year. In 
Model 2, the remaining socioeconomic and demographic covariates were 
included; all aspects of health were considered simultaneously. 

In all sub-studies, the individuals exited the sample by aging out, at 
migration, or at death. In addition, those permanently exiting the labour 
market were excluded in in Sub-study III, and in Sub-study IV, exits occurred 
at the end of the two-year period. The analyses were conducted using the Stata 
versions 14.2 and 16.1 (StataCorp LP, College Station, Texas).  
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RESULTS

6.1 UNEMPLOYMENT FROM STABLE, DOWNSIZED 
AND CLOSED WORKPLACES AND MORTALITY 
(SUB-STUDY I)

Graphic 1 Hazard ratios and 95% confidence intervals of unemployment from stable, 
downsized, and closed workplaces on mortality from selected causes when 
compared to employed references; Finnish men aged 25–63 over the years 1990–
2009. Model 1: adjusted for age and calendar year, Model 2: M1 + 
sociodemographic measures, Model 3: M2 + health measures.
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Graphic 2 Hazard ratios and 95% confidence intervals of unemployment from stable, 
downsized, and closed workplaces on mortality from selected causes when 
compared to employed references; Finnish women aged 25–63 over the years 
1990–2009. Model 1: adjusted for age and calendar year, Model 2: M1 + 
sociodemographic measures, Model 3: M2 + health measures.

Sub-study I compared mortality among individuals who were unemployed 
from stable, downsized, and closed workplaces with an unexposed reference 
group. The mean length of the follow-up was 6.9 years. Of this sample, 20% 
were unemployed from a stable workplace, 9% from a downsized one, 4% 
following closure and 67% remained employed.

After adjusting for age and calendar year, only those unemployed from 
stable workplaces had elevated mortality due to any diseases (Graphic 1, 2; 
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Model 1). In other words, disease mortality was associated only with the less 
randomly assigned unemployment from stable workplaces. Even this excess 
was predominantly explained by controlling for pre-existing morbidities and 
other measured confounders. In the fully adjusted Model 3, unemployment 
from closed workplaces was beneficial to disease mortality, especially among 
women. In addition, a similar pattern was observed for mental health: only 
unemployment from stable workplaces was consistently associated with 
mental health-related mortality. 

Yet unemployment considerably increased the risk of alcohol-related 
mortality among both men and women irrespective of the workplace 
downsizing level. Among men who were unemployed from closed workplaces 
(that is, unemployment that is least affected by confounding), adjusting for 
differences in sociodemographic background factors attenuated the 
association between unemployment and alcohol-related mortality by 12%, 
whereas further adjusting for pre-baseline health had minimal additional 
impact. Among respective women, adjusting for measured confounders had 
little effect on the results. In the fully adjusted models, unemployed men from 
closed workplaces had a 2.2-fold risk and women a 1.5-fold risk when 
compared to their employed counterparts. 

Additionally, among men in particular, unemployment was detrimental to 
accidental and violent mortality. For instance, the risk of a fatal accident was 
33% higher among men who were unemployed from closed workplaces when 
compared to the employed. The association between unemployment and 
external-cause mortality was less consistent among women, although these 
findings may reflect random variation because the number of violent deaths 
was small.  

The results suggest that the association between unemployment and 
disease mortality is driven by selection, while unemployment may be harmful 
to other aspects of health, such as alcohol-related conditions. 

6.2 UNEMPLOYMENT AND ALCOHOL-RELATED 
MORTALITY (SUB-STUDY II) 

Sub-study II focused on the mortality that was due to alcohol-related diseases 
and poisonings and external-cause mortality with alcohol as a contributing 
cause. The association was explored over three follow-up periods following the 
onset of unemployment: 0–5, 6–10 and 11–20 years. 

All unemployment was associated with an increased risk of mortality due 
to alcohol-related diseases and poisonings throughout the 20-year follow-up, 
although the more severely the workplace downsized, the weaker the 
association (Graphic 3). While the remained elevated over time, it should be 
noted that among all unemployed groups – particularly those unemployed 
from stable workplace – an increase was also observed over the first five years 
from the onset of unemployment. This short-term excess in alcohol-related 
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disease mortality is expected to reflect a longer history of harmful alcohol 
consumption that predates the job loss. In contrast, the short-term risk of 
external-cause mortality with alcohol as an underlying cause was not elevated 
among those unemployed from downsized and closed workplaces. At six years 
and over, an excess emerged among these unemployed groups. 

 

Graphic 3 Hazard ratios of unemployment from stable, downsized, and closed workplaces on 
alcohol-related mortality when compared to employed references; Finnish men and 
women aged 25–63 over the years 1990–2009. The model is adjusted for pre-
baseline sociodemographic characteristics and health status. 

6.3 CURRENT UNEMPLOYMENT, UNEMPLOYMENT 
HISTORY AND MENTAL HEALTH (SUB-STUDY III) 

Sub-study III focused on the extent to which the association between current 
unemployment, unemployment history and mental health is driven by 
confounding from unobserved, stable characteristics such as past adverse 
experiences and personality. The mean follow-up was 7.5 years. 

When considered separately, both current unemployment and an 
unemployment history were associated with an increased probability of poor 
mental health. When adjusted for age and time, the probability of a mental 
health-related visit to specialised care was approximately two percentage 
points higher among currently unemployed men (95% CI 2.18,2.25) and 
women (1.94,2.02; for these results, See Sub-study III). Among the currently 
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unemployed, the probability also increased with longer unemployment 
histories (Graphic 4, OLS Models). For example, the probability of a mental 
health-related visit to specialised care was 0.6% among employed men with no 
unemployment history, 1.8% among currently unemployed men with no 
unemployment history and 3.1% among unemployed men with 36 months of 
unemployment history (Graphic 4). 

 

Graphic 4 Predicted probability of mental health-related visits to specialised care among 
Finnish A) men and B) women aged 30–60 from 2008 to 2018. Ordinary-least 
squares (OLS) model adjusted for the year, quarter and birth year. Fixed effects 
(FE) model adjusted for the year, quarter, partnership status and coresident 
children. The results are presented in percentages; the model estimates are 
multiplied by 100. 
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Time-invariant confounding explained approximately 70% of the 
association between current unemployment and mental health-related visits 
to specialised care. In the fully adjusted model, the increase associated with 
current unemployment was 0.5 percentage points (among men, 95% CI 
0.48,0.53 and among women, 0.48,0.53; see Sub-study III). However, longer 
unemployment histories were only more harmful among men, while among 
women, only current unemployment status was associated with increased 
probability (Graphic 4; Sub-study III). For example, the probability of a visit 
was 1.3% among currently unemployed men with no unemployment history 
and 1.6% among men with 36 months of unemployment history. 

An additional analysis revealed that men in their thirties were driving the 
association between longer unemployment histories and mental health-
related visits, while among women and older working-age men, the probability 
did not increase with longer unemployment histories (for the age 
heterogeneity analyses, see Sub-study III). This implies that among women 
and men above the age of 40, time-invariant characteristics such as 
personality may explain the poorer mental health observed among those 
exposed to long-term or repeated unemployment. In contrast, an individual’s 
current unemployment status predicts visits among both men and women and 
in all age groups. 

6.4 SELECTION INTO EMPLOYMENT AMONG THE 
UNEMPLOYED (SUB-STUDY IV) 

Sub-study IV addressed the role of direct selection in finding employment 
within two years from the onset of unemployment. Several general aspects of 
health and specific health conditions as well as their importance for finding 
any, stable and unstable employment were addressed. Of the pre-existing 
health conditions, non-alcoholic diseases were most common: 30% of the 
unemployment spells among men and 37% among women were preceded by 
visits to specialised care due to diseases. Mental health and alcohol-related 
conditions were rarer: 4.6% and 4.5% of all spells among men and 1.5% and 
6.6.% among women were preceded by these conditions, respectively.  

Of the different aspects of health, mental health and alcohol-related 
conditions were particularly detrimental to finding any employment among 
both men and women: mental health conditions were associated with 30% 
lower chances of any employment and alcohol-related conditions halved the 
chances (Graphic 5). Injuries and non-alcoholic diseases also negatively 
affected employment. The association between these general aspects of health 
and finding employment did not appear to be strongly driven by any specific 
condition (for these results, see Sub-study IV).  
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Graphic 5 The association between the different general aspects of health and finding any 
stable and unstable employment among unemployed Finnish men and women aged 
30–60 in 2009–2018. Model 1 was adjusted for age and the unemployment onset 
year with each general aspect of health modelled separately. Model 2 was 
additionally controlled for other sociodemographic covariates and comorbidities; all 
aspects of health were considered simultaneously.

Mental health and alcohol-related conditions also were more strongly 
associated with stable than unstable employment among both men and 
women. For example, alcohol-related conditions were associated with 61% 
lower chances of finding stable work (95% CI 0.37,0.40; see Sub-study IV) and 
35% lower chances of unstable employment (0.63,0.67) among men. The 
respective figures among women were 64% (0.33,0.38) and 40% (0.57,0.63). 
For mental health conditions, the reduction in the chances of stable 
employment was 40% (0.59,0.62) among men and 36% (0.63,0.65) among 
women. This indicates that these conditions may hinder both finding any 
employment as well as strong labour market attachments.
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DISCUSSION

7.1 SUMMARY OF MAIN FINDINGS

This study assessed the association between unemployment and various 
aspects of health using strong, quasi-experimental designs such as the
workplace downsizing and closure design as well as the fixed-effects design.
Downsizings and closures can be considered natural experiments, as 
unemployment following large-scale workforce reductions has been suggested 
to be less dependent on selection than other reasons for unemployment.33

Fixed effects estimators, in contrast, effectively control for the contribution of 
all time-invariant confounding – including unmeasured confounding. In 
addition, this study quantified the role of direct selection in the transitions 
from unemployment to employment. All analyses were based on large-scale, 
general population register data.

Together, the results suggest that both direct (selection based on health 
status) and indirect selection (such as personality and past experiences) are 
likely to notably contribute to the poorer health observed among the 
unemployed. Direct selection may function both through an increased risk of 
becoming unemployed,47,48 and as demonstrated in Sub-study IV, through an 
increased risk of remaining unemployed. Mental and alcohol-related 
conditions especially were shown to hinder transitions from unemployment to 
employment. And while prior evidence does not suggest that non-alcoholic 
diseases increase the risk of becoming unemployed,46,162 these conditions 
decreased the chances of finding employment among the unemployed, as did 
injuries.

After adjusting for direct and indirect selection, little evidence suggested 
that unemployment increased the risk of disease mortality during the study 
period of 1990 to 2009. Instead, unemployment due to workplace closure (that 
is, unemployment that is least affected by confounding) was associated with a 
slightly reduced risk of ischemic heart disease and other disease mortality.

However, there was a robust association between unemployment and 
certain other aspects of health. Firstly, unemployment was linked with poor
mental health. Between the years 2008 and 2018, approximately 70% of the 
increase in the probability of mental-health related visits to specialised care 
among those currently unemployed was due to selection based on all time-
invariant confounders such as past experiences and personality, which were 
controlled for using the fixed effects modelling approach (Sub-study III). Yet 
even in the fully adjusted models, when current unemployment was compared 
to periods in employment, current unemployment was associated with a 0.5 
percentage point increase in the risk of mental health-related visits to 
specialised care among both men and women. There was also some indication 
of a small increase in the risk of mental health-related mortality among those 
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unemployed due to workplace closure (Sub-study I). However, these outcomes 
were rare, and the latter results should be interpreted with caution. 

Unemployment also appears to notably increase the risk of alcohol-related 
mortality. This association persisted even after adjusting for various measured 
confounders such as socioeconomic background and pre-existing health 
conditions as well as unmeasured confounding using the workplace 
downsizing and closure design. Compared to the employed, the fully adjusted 
risk of alcohol-related mortality was over 2-fold among the unemployed men 
from closed workplaces and 47% higher among the corresponding women over 
a 20-year follow-up period. The risk was also elevated for both alcohol-related 
diseases and poisonings, and for external causes with alcohol as a contributing 
cause, particularly in the long term. As an example, at 11–20 years following 
the onset of unemployment, unemployed men and women from closed 
workplaces had a 2.1-fold risk of death due to alcohol-related diseases or 
poisonings when compared to the employed, and a 54% increase in the risk of 
death due to external causes with alcohol as a contributing cause. 

7.2 COULD UNEMPLOYMENT CAUSE POOR HEALTH? 

7.2.1 DISEASE MORTALITY 
The theoretical mechanisms that have been proposed to causally link 
unemployment with disease mortality include increased stress due to changes 
in the individual’s material or psychosocial environment, and changes in 
lifestyle and coping behaviours.1 Ischemic heart disease, in particular, is often 
mentioned as a disease that could be caused by changes in stress levels 
following unemployment.1 Empirical studies based on standard observational 
designs also generally link it with unemployment.7,155 

This study does not support the notion that unemployment is a 
considerable risk factor for ischemic heart disease mortality. Among those 
unemployed from stable workplaces, the age and time-trend adjusted risk was 
30% higher among unemployed men and 20% higher among the 
corresponding women when compared to the employed. However, controlling 
for pre-baseline health status and other measured confounders fully explained 
this excess. In any case, unemployment from a stable workplace is expected to 
more reflect selection than unemployment following workplace downsizing or 
closure. Among those men and women unemployed following closures, the 
fully adjusted risk was smaller than among the employed: 0.8-fold among men 
and 0.6-fold among women.  

Results from previous quasi-experimental studies are inconsistent. For 
example, a study conducted in Sweden found some indication of a slightly 
higher risk of ischemic heart disease mortality among unemployed men and 
women, even after adjusting for the impact of genetic and shared childhood 
environmental characteristics using a twin study design.156 That study design 
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was a notable strength, as high risk gene-environment interactions may 
predict ischemic heart disease, and especially early onset conditions;201 
however, the number of cases was small and the difference between the 
unemployed and the employed was not statistically significant. The studies 
that utilise the 1990s Swedish recession as a natural experiment also report 
conflicting results. Among middle-aged men unemployed for 3 months or 
more during the recession, adjusting for observed confounding explained the 
small increase in cardiovascular mortality,47 while there was a robust 24% 
increase in the risk of hospitalisations due to coronary heart disease.202 
Shorter periods of unemployment were unassociated with these outcomes. In 
addition, another study concerning working-age men and women found an 
11% increase in risk of ischemic heart disease mortality among unemployed 
men, but a similar decrease among respective women.46  

The partially differing results between this and previous studies may be due 
to the differences in contexts, covariates, and methods. Or, they could be due 
to the severity of the workforce reductions preceding the job loss, which relates 
to the degree of randomisation into job loss. To illustrate, the unemployment 
rate increased by 7 percentage points during the Swedish recession. The 
recession studies showed a significant 26–30% increase in all-cause mortality 
among men46,47,156 and a 3–4% increase among women.46,156 In Finland, 
unemployment during the 1990s recession was associated with a similar 25% 
increase in all-cause mortality, but only among those unemployed from 
workplaces that did not downsize their workforce, that is, the unemployed 
group most affected by selection.36 Taking into consideration the findings of 
this study and those from Sweden,46,156,202 it seems fair to conclude that the 
effects of unemployment on cardiovascular health are small at best, 
particularly among women. 

The results from this study also demonstrated that unemployment due to 
downsizings and closures was generally beneficial to disease mortality due to 
causes other than ischemic heart disease and alcohol-related diseases. As an 
example, after adjusting for pre-baseline socioeconomic, demographic and 
health characteristics, there was a 9% decrease in risk among men 
unemployed from closed workplaces and a 15% increase among the respective 
women. One prior study has suggested that unemployment during a recession 
was associated with a 14% increase in the risk of cancer mortality among 
Swedish men but not among women, while a twin study found no such 
increase.156 

The mechanisms underlying the beneficial impact of unemployment on 
disease mortality observed in this study are unclear. It is possible that instead 
of registering as unemployed, those individuals with severe or limiting 
diseases transition from employment to sick leaves or retirement or choose to 
focus on household responsibilities.120 This would result in a relatively healthy 
group of unemployed jobseekers. Then again, certain jobs may pose more of a 
health risk than unemployment.33 Some work environments are physically or 
mentally demanding, and some increase a worker’s exposure to harmful 
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elements.203 For example, stressful work environments have been linked with 
a 23% increase in the likelihood of incident coronary heart disease204 and an 
11% increase in type 2 diabetes.205 Thus, losing such a hazardous job may not 
be harmful to one’s health.33 Register data does not contain measures of 
demands or exposures at the workplace; however, the results from this study 
were adjusted for education, employment history and industry. These 
characteristics did not explain a large share of the advantageous position of 
those unemployed due to closures. 

Moreover, job insecurity206 and expecting a workplace downsizing event45 
is distressing and may therefore damage health. Following this logic, losing 
work from a poorly performing workplace could be beneficial to a worker’s 
health. In sub-study I, this hypothesis was tested in a sensitivity analysis. The 
study could not confirm that those exposed to downsizing or closure but not 
unemployment (for example, due to them having found immediate 
employment elsewhere) enjoyed an advantage in non-alcoholic disease 
mortality. There was some indication of a reduced risk of ischemic heart 
disease mortality among those exposed to workplace closure but not 
unemployment; however, the difference between them and the employed was 
not statistically significant. Whether these mechanisms are highly important 
for the results of this study therefore remains unclear. 

The results may also be explained by a dose-response association between 
unemployment and disease: a substantial amount of time spent in 
unemployment may be required for the financial and social stressors as well 
as the changes in living and coping styles to accumulate and damage physical 
health.42 Sub-study I only measured unemployment at one point in time. 
However, a sensitivity analysis separated between those unemployed who 
found new employment within a year and those who did not. Generally, the 
results implied that the health advantage was smaller or nonexistent among 
the more long-term unemployed (for these results, see Sub-study I). While 
these results concerning a very small group of unemployed individuals should 
be considered as being preliminary, they are supported by prior quasi-
experimental studies. Among middle-aged Swedish men, short-term exposure 
to unemployment during a recession was associated with a reduced risk of 
hospitalisation due to coronary heart disease and unemployment lasting 90 
days or over with an increased risk.202 Of course, in addition to the dose-
response explanation, these results could be due to selection to longer periods 
of unemployment. Sub-study I was adjusted for pre-existing conditions but 
confounding from sub-clinical or unmeasured health conditions may 
nonetheless affect the results. However, there is still little evidence to back the 
position that short periods of unemployment would cause non-alcoholic 
diseases. More research is needed to confirm the findings of this study, to 
explore the mechanisms underlying them, and to assess the dynamics of long-
term unemployment and disease mortality. 
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7.2.2 MENTAL HEALTH 
There is an established association between unemployment and mental 
health1–3,142 and self-harm.9,207 Unemployment may be followed by financial 
insecurity, loss of routines, as well as social stigma and strain, which combined 
may cause poor mental health.1–3,92 However, there is also evidence of both 
direct selection from poor mental health to unemployment,165 and 
confounding from factors such as personality characteristics,31,137 and 
childhood conditions,132,208 which are all associated with later life employment 
and health outcomes. 

Sub-study I demonstrated that over a 20-year follow-up, a slight increase 
occurred in the risk of mental health-related mortality among men and women 
who were exposed to unemployment. Adjusting for pre-baseline differences in 
sociodemographic and contextual characteristics explained most of this 
increase; pre-baseline health status had little additional impact. Compared to 
the employed references, the fully adjusted risk of mental health-related 
mortality was 7% (95% CI 0.91,1.26) higher among men unemployed due to 
closure and 9% (0.77,1.54) higher among the corresponding women. However, 
these deaths were rare: the number of cases among men unemployed following 
closure was 250 and among respective women, 38. The study may thus be 
under-powered, and the results again need to be interpreted with caution. 
Prior quasi-experiments are based on an even smaller number of cases, but 
they also provide tentative evidence for an elevated risk of suicide.47,156 To 
summarise, considering all these factors, it remains unclear whether exposure 
to unemployment is a major risk factor for mental health-related mortality. 

The theory also suggests that the association between unemployment and 
mental health may be curvilinear, with a steep decline after the onset of 
unemployment, followed by a levelling off, and then improved mental health 
at finding employment.3 With this in mind, Sub-study III explored the role of 
both current unemployment and unemployment history for mental health. 
Unemployment status and health were measured quarterly. The study 
demonstrated that a large share of the association between current 
unemployment and mental health-related visits to specialised care was indeed 
explained by unmeasured, time-invariant confounders. And yet current 
unemployment continued to be associated with an elevated probability of 
visits to specialised care. Prior to adjusting for all time-invariant confounders, 
each additional quarter of unemployment history increased the risk by 0.13 
percentage points among men and 0.16 percentage points among women (for 
the point estimates, see Sub-study III). Generally – in accordance with prior 
standard observational studies – the risk was highest among those 
unemployed with a long history of unemployment.2,3 In the fully adjusted 
models, longer unemployment histories no longer increased the risk of visits. 

The results concerning current unemployment status are in line with those 
from a study based on full population Norwegian data on the initiation of 
psychotropic drugs.45 This Norwegian study explored the risk of initiating 
various medications such as antidepressants over the six months prior to the 
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onset of unemployment and after it. Time-invariant confounding was 
controlled for using a case-crossover design, which is essentially a fixed effects 
design for non-repeated outcomes.209 The risk of starting a medication was 
increased over the 1–3 months directly preceding a job loss, but remained 
elevated during unemployment, particularly among men. Overall, the risk was 
1.7-fold during unemployment spells when compared to a pre-baseline period. 
The risk then attenuated close to pre-baseline levels at re-employment.  

Most prior quasi-experimental studies measured unemployment that 
occurs at any point in the past, such as some point over the two years preceding 
each biannual survey wave.41,42,47 As a consequence, the temporal order of 
unemployment and health is unclear. Those exposed to unemployment may 
have already secured new employment and recovered from the potentially 
stressful experience before the mental-health measures were collected. In 
other cases, the employed references may have experienced unemployment 
during the follow-up.5 Together, the curvilinear association between 
unemployment and mental health and these modelling choices may explain 
why among middle-aged Swedish men, the association between 
unemployment during a recession and subsequent suicide mortality 
attenuated over time: from a 76% increase in risk over the first three years of 
the follow-up to no increase at three to six years (n of suicides = 45).47 

These results suggest that unemployment may temporarily increase the 
risk of poor mental health. In addition, contrary to prior evidence from 
standard observational studies, quasi-experimental studies do not support the 
notion that longer periods of unemployment are particularly harmful (the 
cumulative stress hypothesis). This means that low threshold access to 
inclusive services that promote mental health among even the recently 
unemployed could both lessen the burden of disease from mental health-
related conditions and prevent prolonged unemployment. 

7.2.3 ALCOHOL-RELATED MORTALITY 
The results concerning unemployment and alcohol-related health are of 
special interest, as increased alcohol-consumption is a plausible but health- 
damaging coping strategy when dealing with the stress of unemployment.102 
Standard observational studies also report that the health gap between the 
employed and unemployed is predominantly due to alcohol-related causes.59 

Sub-studies I and II demonstrated that unemployment may increase the 
risk for alcohol-related mortality. Over a 20-year follow-up, when compared 
to employed references (Sub-study I), the fully adjusted risk of alcohol-related 
mortality was 2.2-fold among men unemployed from a closed workplace and 
1.5-fold among the respective women. The register data and strong study 
design are noteworthy strengths here, as studies on unemployment and 
alcohol-related mortality may be particularly susceptible to misreporting 
sensitive information ( for example, related to alcohol use) and to non-random 
attrition.59 These results are also supported by findings among the Swedes 
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unemployed during a recession.46,158 Adjusting for pre-existing health 
conditions and socioeconomic confounders, the risk of alcohol-related 
mortality was slightly over 2-fold among Swedish men exposed to 
unemployment and slightly under 2-fold among the respective women.46 One 
smaller study produced inconclusive results.156 

These results suggest that unemployment may be more harmful to alcohol-
related mortality among men than women.1,2,46 Material mechanisms may 
partially explain the difference. Even in countries that have a strong dual-
earner model, men’s salaries are still likely to be more important for household 
incomes,210,211 which means that men’s incomes may be a particular source of 
stress.212 The loss of the psychosocial benefits of employment such as social 
contacts5,140,231 may also be more harmful among men whose social identities 
and activities tend to be strongly linked with employment.23,50 Thus, it is 
plausible that men may experience more stress and frustration following 
unemployment,105 which could in turn increase poor coping behaviours such 
as heavy alcohol consumption.102 However, it is also possible that these results 
are not due to sex differences in experiencing stress, but a gendered response 
to it, as women are more likely to internalise stress, which may lead to health 
problem such as depression, whereas men are more likely to demonstrate 
antisocial behaviour and alcohol abuse.213 

Most alcohol-related diseases take years of harmful drinking to develop 
and then additional time to reach a fatal stage.194 Therefore, Sub-study II 
assessed unemployment and short-term and long-term alcohol-related 
mortality. All the unemployed had excess mortality due to alcohol-related 
conditions and poisonings. The risk increased over time: among men and 
women unemployed from closed workplaces, it was 74% higher over the first 
five years from the onset of unemployment and 2.1-fold at 11–20 years. The 
excess short-term mortality could be due to those unemployed with long 
histories of sub-clinical but nonetheless harmful consumption of alcohol. 
These results highlight the importance of effective early recognition of at-risk 
individuals and early intervention - both among those who are employed as 
well as the unemployed. Meanwhile, the robust increase in long-term risk 
among those unemployed following downsizing and closure indicates 
unemployment may increase alcohol-related mortality. Meanwhile in Sweden, 
the risk of hospitalisation due to alcohol-related causes was higher in the 
short-term and attenuated over time among middle-aged men unemployed 
during a recession.158 The different conclusions may be due to differences in 
both methods and measures (such as first-incidence hospitalisation, and 
mortality). The Swedish study also allowed subsequent job losses among the 
reference group during the mortality follow-up. This could explain the 
weakened association over time: the reference group may have also 
experienced unemployment. 

Together, the results suggest that even though selection mechanisms 
probably explain a large share of excess alcohol-related mortality among the 
unemployed, unemployment is likely to increase the risk for poor alcohol-
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related health outcomes and alcohol-related mortality. Due to the rarity of the 
outcome, this study did not address different population sub-groups, even 
though the sexes as well as age and socioeconomic groups may vary in their 
association between unemployment and alcohol-related health. Future studies 
need to aim at identifying particularly vulnerable populations groups. 

7.2.4 INJURIES 
It is possible that unemployment may increase stress and aggression,105 which 
could in turn promote risky behaviour and thereby lead to accidental or violent 
injuries.1,106 However, unemployment may also have certain health protecting 
consequences, such as less traffic accidents due to reduced commuting.1 
Altogether, the net impact of unemployment on injuries is unclear.1  

Sub-study I demonstrated a consistently strong association between 
unemployment and violent mortality among men, even after adjusting for 
various measured confounders and reducing unmeasured confounders using 
the workplace downsizing and closure design. Unemployment due to 
workplace closure was associated with a 2.2-fold risk of violent death. 
Unemployment during a recession has also been shown associated with a 3.5-
fold increase in violent mortality among middle-aged Swedish men who were 
unemployed during a recession over a three-year follow up.47 In contrast, less 
is known about the violent mortality among women. The results from Sub-
study I point to a possible increase in risk among women, but the number of 
violent deaths was small, and these results should be interpreted with caution.  

Sub-study I also found an elevated risk of accidental death among 
unemployed men irrespective of workplace downsizing level. Among 
unemployed women, the results were less consistent: unemployment 
following downsizing was beneficial to accidental mortality whereas 
unemployment due to closure was not. It is possible that men may be more 
prone to adopting health-damaging coping strategies, such as risky 
behaviour.1,2,46 One prior quasi-experimental study found exposure to 
unemployment to be associated with transport accidents among Swedish men 
but not women unemployed during a recession; however, the point estimates 
for women were again imprecise.46 More research is needed to ascertain 
whether unemployment is indeed a determinant of accidental injuries among 
women. Another means to determine possible gendered associations would 
involve separating traffic accidents from other types of injuries such as falls. 

Prior quasi-experimental studies also have not considered the role of 
alcohol in injuries. Sub-study II demonstrated that the unemployed had 
elevated mortality due to external causes, with alcohol as a contributing cause. 
Some of the increase in external-cause mortality among the unemployed are 
thus likely to be explained by coping behaviours that are related to alcohol.  

Over the first years following the onset of unemployment, the risk of 
external-cause mortality with alcohol as a contributing cause was not elevated 
at all among those unemployed from closed workplaces – the group of 
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unemployed expected to be least affected by selection. An association only 
emerged at 6+ years from the onset. Coping behaviours and a curvilinear 
association between unemployment and stress may explain some of these 
results. It has been suggested that the unemployed may remain optimistic and 
even reduce alcohol consumption over the period directly following the onset 
of unemployment (for example, in order to adapt to the income loss following 
unemployment, to effectively look for employment).58,88,102 However, binge 
drinking or drinking excessively may increase if the individual fails to find new 
employment and experiences a loss of control or hopelessness.2 This could 
explain the increased risk of alcohol-related injuries over time.  

7.3 SELECTION TO UNEMPLOYMENT 

This study demonstrated that both direct and indirect selection are likely to 
contribute to the poorer health observed among the unemployed. However, 
the extent to which selection mechanisms explain the association between 
unemployment and health depends on which aspect of health is being 
considered. 

Evidence from prior studies and Sub-study I suggests that diagnosed non-
alcoholic diseases are not highly important risk factors for becoming 
unemployed. In Sweden, neither diagnosed conditions46 nor symptoms162 
have been shown to increase the risk of job loss. Furthermore, controlling for 
pre-existing conditions also had little impact on the results of this study 
concerning disease mortality (Sub-study I). However, selection does not only 
function through the risk of becoming unemployed but also through 
remaining unemployed. Sub-study IV demonstrated that non-alcoholic 
diseases hinder transitions from unemployment to employment. Having any 
type of disease decreased the chances of securing employment by 10% among 
both men and women. Various specific conditions had a similar impact on 
employment prospects, such as cancer, diabetes, and heart disease (for these 
results, see Sub-study IV). One explanation for these findings relates to 
employee protection legislations, which may make it difficult to lay off a 
worker who is ill, while anti-discrimination laws may be less effective in 
preventing discrimination in hirings (for example, based on visible cues and 
gaps in employment histories).48,114 On the other hand, those unemployed with 
these conditions may also be less able to look for work,125,126 or may limit their 
search to positions that accommodate their health status,120,125–127 which may 
explain the longer unemployment spells among those unemployed with non-
alcoholic diseases. 

Poor mental health may be a risk factor for both job losses46 and longer 
spells of unemployment (Sub-study IV). This study provided evidence that 
even after controlling for multiple known predictors of employment – such as 
partnership status, employment history, and comorbidities – the chances of 
finding employment were approximately 30% lower among men and women 
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with prior mental health-related visits to specialised care in comparison to 
those unemployed who were considered healthy. Similar findings have been 
reported in previous studies.44,46,165,166 For example, long-term unemployed 
Norwegians with a diagnosed mental health condition had a 70% lower chance 
of finding employment than their healthy counterparts,44 and for the Danish 
unemployed, any psychiatric medication purchases halved the chances of 
finding employment.168  

The results from this and previous studies suggest that poor mental health 
may be particularly harmful for finding stable, permanent employment.214 
This study does not directly address the mechanisms underlying selection 
from unemployment to stable or unstable employment. Even so, these results 
could be due to some mental health conditions that are episodic: the individual 
may be able to find work but less able to retain stable, long-term employment. 
Prior studies also suggest that those with mental health conditions are likely 
to face discrimination in hiring situations,115,116 but selection could just as well 
be due to the characteristics and behaviours of the unemployed individual. 
Whatever the mechanisms, the evidence from this and prior studies indicates 
that poor mental health increases the risk of job loss, repeated or long-term 
unemployment, and unstable career trajectories. 

Selection mechanisms are probably also important for the higher 
prevalence of alcohol-related health conditions observed among the 
unemployed.59,116 While adjusting for pre-existing conditions in Sub-study I 
had little impact on the results concerning non-alcoholic disease mortality, 
controlling for prior alcohol-related hospitalisations somewhat attenuated the 
association between unemployment and alcohol-related mortality. Moreover, 
Sub-study IV demonstrated that of several aspects of health – including 
mental health – alcohol-related conditions were the strongest predictors of 
finding employment among the unemployed. Alcohol-related conditions 
halved the chances of employment among both men and women. This is as 
expected, as individuals with alcohol-related conditions are likely to face 
discrimination, and employers may view these conditions as self-inflicted.116 
Only one prior study has addressed alcohol use disorders and the transitions 
from unemployment to employment, but the number of these cases was small 
and the results were inconclusive.169 

In short, major risk factors for lengthy periods of unemployment and 
unstable career trajectories appear to be mental health and alcohol-related 
conditions. Those unemployed with these conditions may require additional 
support to prevent labour market marginalisation and further health 
deterioration.15,215 While the topic of interventions is beyond the scope of this 
study, labour market outcomes may be improved among those individuals 
with mental health conditions by providing individual job placement and 
supported employment programmes,216 as well as rehabilitative 
psychotherapy.217  

While the focus of this study is not to explain the mechanisms underlying 
selection, the results have implications for certain hypotheses. The results do 
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not support the capacity-building hypothesis, according to which direct 
selection largely functions through skill building, that is, chronic conditions 
that hamper educational attainments and skill development.122,123 Adjusting 
for education, occupation and unemployment history did not explain why 
those unemployed with health conditions had poor chances of finding 
employment. Other explanations are therefore more likely. For example, the 
unemployed may only look for positions that accommodate their health status 
(low physical or mental demands or part-time work), or they may have limited 
ability to work altogether.120,125 Another possibility is that they may face 
employer discrimination.115,116 However, the driving mechanism is unlikely to 
be employer discrimination based on gaps in employment218 because adjusting 
for employment histories did not explain most of the poor employment 
prospects among those with health conditions. 

7.4 METHODOLOGICAL CONSIDERATIONS  

7.4.1 DATA AND MEASUREMENTS 
This study is based on high-quality large-scale nationally representative data. 
Using administrative register data to address health and unemployment has 
both its strengths and weaknesses. A major strength of the data is that there is 
no non-response or loss to follow-up, which are known to be linked with both 
health and socioeconomic position.153 Those individuals in poor health are 
particularly likely to drop out of studies. Register data is also objective. There 
is minimal bias due misreporting sensitive information, such as alcohol-
related conditions, employment histories or confounders related to past life 
experiences.59,219,220 Studies using self-assessed health measures may suffer 
from justification bias154 (misreporting health conditions to justify 
unemployment) or repeated measures bias3,149 (the tendency for well-being 
measures to improve over multiple measuring points). 

The personal identification code assigned to all Finnish residents enabled 
the linking of data from various register sources. The rich data was a 
noteworthy strength of this study. For Sub-studies I and II, the multiple 
register sources made it possible to combine workplace-level data with 
individual-level data to strengthen causal inference. In Sub-study III, it was 
also possible to identify unemployment status and the health outcomes 
quarterly and in Sub-study IV, the exact date of job loss was known. 
Furthermore, the data sets are sufficiently large to address rare outcomes such 
as mortality due to self-harm.  

The unemployment measure is sensitive and inclusive. In other words, it is 
likely to capture all the unemployed because registering as an unemployed job 
seeker immediately following the onset of unemployment is necessary to claim 
benefits.80 As for the health status data, it was derived from the registers of the 
national hospital discharges, prescriptions and cause of death, which are 
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considered to be of good quality as well as constituting near complete 
coverage.192,193 Finland is also considered to have comprehensive universal 
health care183, and the role of reduced access to specialised care following a 
severe health shock is expected to be relatively small.221 Furthermore, these 
outcomes represent fairly severe health events and are therefore less likely to 
reflect changes in health care use following the onset of unemployment than 
changes in health status. 

Of course there are also limitations related to the data. Most importantly, 
register data is blind to sub-clinical or untreated changes in health status and 
functional ability, or to conditions that are treated in primary care (e.g., 
occupational health care, general practitioners). Following this, it is 
impossible to adjust for less severe health deterioration prior to the onset of 
unemployment or risky health behaviours, as is observing these as an outcome 
of unemployment. The use of severe health outcomes may hide any 
associations between unemployment and less severe health outcomes such as 
stress and general symptoms.222  

It is also possible that unemployment has an anticipatory impact on mental 
health and alcohol-related conditions. For example, employees awaiting 
workplace closure may experience insecurity and stress, which could 
subsequently result in poor mental health or coping behaviours prior to the 
onset of unemployment and controlling for these would bias the estimates 
towards the null.  

Some of the unemployed may also be unable to work and may be waiting 
to exit the labour force. The responsibility for identifying poor functional 
capacity and inability to work is shared by employers, occupational health 
care, primary health care and the individual, but it is unclear whether an 
inability to work is effectively identified among the unemployed.223 The 
proportion of those unable to work among the unemployed is unknown. 

Another drawback is that the data cannot be used to identify those jobless 
individuals who for some reason do not register as unemployed. These 
individuals may consist of both those affluent individuals who do not feel the 
financial pressure to claim benefits, and those discouraged unemployed who 
are no longer able or willing to do so. The number of those who decide not to 
register is not known, nor is the composition of this group. It is also possible 
that these two groups may to some extent cancel each other out. 

7.4.2 METHODOLOGICAL CHOICES 
Sub-studies I and II were based on the workplace closure design. In their 
review of early closure studies, Morris and Cook33 present the criteria for the 
ideal workplace closure study. These criteria are a sufficient number of 
comparable unemployed and controls, high response rates and minimal loss 
to follow-up, data prior to the closure event, objective measures and ideally a 
follow-up of more than 5 years. Sub-studies I and II meet all the criteria of the 
ideal closure study. These studies were based on a representative sample of 
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privately employed working-age men and women from various occupations 
and regions. There was a suitable control group consisting of those who never 
become unemployed from a workplace. The follow-up varied based on the 
individual baseline year; however, the maximum was 20 years. The health and 
unemployment measures were also objective and using register data, there 
was no loss to follow-up or concerns regarding response rates.  

This study design may be particularly effective in controlling for direct 
selection to job loss. There is little empirical evidence of health affecting the 
risk of becoming unemployment due to workplace closure.38 In this study, 
adjusting for pre-existing health conditions had a minimal impact on the 
mortality result among those unemployed from closed workplaces, while the 
mortality risks attenuated among those unemployed from stable workplaces.  

For Sub-studies I and II, unemployment exposure was measured at one 
point in time. This masks the role of the duration of exposure and later 
unemployment status. As Sub-study III suggests that current unemployment 
affects mental health more than past experience, the results from Sub-study I 
concerning mental health-related mortality may be somewhat conservative. 

It is sometimes argued that selection bias may still arise in closure studies 
if the healthiest and most qualified employees leave the workplace once they 
hear of the upcoming workforce reductions.108 Those individuals who quit a 
closing workplace for new employment should thus enjoy a health advantage. 
It is not well understood whether an exodus of a particularly healthy and able 
subpopulation of the workforce biases the analyses of workplace closure. 
However, Sub-study I tested for this with a sensitivity analysis by introducing 
an interaction between the downsizing level at the pre-baseline workplace and 
employment status. There was no support for this notion, as those individuals 
who had been employed at a workplace expecting closure but found new 
employment did not display a health advantage. 

It is nonetheless possible that job losses at different levels of workplace 
downsizing are different exposures altogether.108 Unemployment due to 
reasons other than downsizing may signal poor performance or other 
unwanted characteristics to potential employers as compared to 
unemployment due to large scale workforce reductions, or job losses in a 
region with high unemployment and poorer employment opportunities. 
Among the individually laid-off workers, this could lead to re-employment that 
is slower or lower quality as well as to stigma and financial insecurity. 
Unemployment during an economic upturn and unemployment following 
workplace closure during a recession may therefore have a different impact on 
the individual. 

A major strength of Sub-study II is that it adjusts for all stable individual 
characteristics (for example, low emotional self-control and past experiences) 
with fixed effects regression.2,31 This study also controlled for time trends, 
changes in partnership status and having children, but unmeasured time-
varying confounding may continue to be a concern. If some life events or 
changes in personality would affect the outcome without being a mediator on 
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the pathway from unemployment to poor health, omitting these 
characteristics from the analyses would lead to biased estimates. While the 
literature on the health effects of unemployment does not postulate which 
these short-term confounding factors could be, plausible candidates may be 
changes in attitudes and health behaviours as well as adverse experiences that 
are not caused by unemployment but are associated with both the exposure 
and the outcome. 

Fixed effects models are also a black box in terms of the time-invariant 
characteristics: these models eliminate all time-invariant confounding from 
health and employment histories, personality, past experiences and ethnicity. 
The relative importance of these characteristics, or the role of direct and 
indirect selection cannot thus be assessed. 

7.4.3 GENERALISABILITY OF THE RESULTS 
The results from this study are likely to be generalisable to similar social 
security and health care system contexts such as the other Nordic countries.224 
Meanwhile, the impact of unemployment may be greater in countries that have 
weaker social security and a less universal health-care system than in Finland. 
These factors are known modifiers in the association between unemployment 
and health, as unemployment benefits and universal health care may to some 
extent protect an individual from the material losses associated with 
unemployment and, therefore, related stress.22,73 

For the generalisability of the results, employment protection laws (for 
example, how difficult it is to fire an employee and how easy it is to hire one) 
and the demand for labour are also likely to be of importance. The OECD 
considers the overall level of employment protection in Finland to be higher 
than for countries such as the United States, United Kingdom, Canada, and 
Australia, slightly lower than countries such as Portugal or Italy and similar to 
the other Nordic countries.49 As for the results of sub-study IV, flexible 
employment protection (such as the Danish flexicurity model) combined with 
a relatively higher demand for labour may more promote transitions both in 
and out of unemployment among those with health problems.224,225 In 
countries that have more rigid hiring and firing practices and/or less demand 
for labour, health conditions may be more harmful for transitions from 
unemployment to employment than observed in this study.225 

Sub-studies I and II were based on data on individuals employed in the 
private sector, as these data were unavailable for public workplaces. If those 
employed in the public sector differ from those in the private sector in terms 
of some crucial characteristic (for example, work-role centrality, financial 
buffer, or social support) the results may not be generalisable to those 
employed in the public sector. Whether this is the case is, however, unknown. 
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CONCLUSIONS

This study utilised general population register data to assess the association 
between unemployment and health, and the extent to which selection accounts 
for this association among working-age Finnish men and women. Building on 
previous findings, the study explored different aspects of poor health with 
extensive controls for measured and unmeasured confounding.

The results from this study indicate that previous studies based on 
standard observational designs may have underestimated the role of selection 
in the association between unemployment and health. This study 
demonstrated that selection mechanisms – controlled for by using quasi-
experimental designs and by adjusting for a wide range of observed 
confounders – contribute to the poorer health observed among the 
unemployed. Selection fully explained the small increase in disease mortality
among the unemployed and accounted for a substantial share of the increase 
in the risk of mental health as well as alcohol-related and external-cause 
mortality. 

Direct selection does not just function through increased risks of becoming 
unemployed, but also through increasing the chances of remaining 
unemployed. While it has sometimes been argued that direct selection into job 
loss is not a noteworthy concern with non-alcoholic diseases (for example, due 
to employee protection legislations), the results of this study indicate that
diseases hinder the unemployed from finding employment. Particularly 
harmful for procuring employment are problems with one’s mental health as 
well as having alcohol-related conditions and these are likely to lead to both 
longer periods of unemployment and unstable careers. Selection also largely 
explained the relatively poorer mental health among those individuals with 
longer unemployment histories, especially among women.

Although unemployment does not appear to have a causal effect on non-
alcoholic disease mortality, it may be harmful to other aspects of health. Even 
after strong controls for measured and unmeasured confounding, 
unemployment notably elevated the risk of alcohol-related mortality among 
both men and women, and accidental and violent mortality among men. 
Current unemployment also slightly increased the risk of mental health-
related visits to specialised care among both men and women.

The results are of both policy and academic interest. Unemployment affects 
a substantial proportion of the population, both in Finland and in other high-
income countries. The 2007–2009 global recession led both to an increase in 
unemployment incidence and in the number of the long-term unemployed. 
However, the period of recovery following the financial crisis was soon 
interrupted by the COVID-19 pandemic. As unemployment may have a causal 
effect on mental health and alcohol-related conditions, rising unemployment 
may constitute a public health concern. The results from this study and 
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previous work also suggest that poor health is likely to lead to longer spells of 
unemployment and accumulating a labour market and socioeconomic 
disadvantage. Therefore, those unemployed with poor health require more 
support to strengthen their attachment to the labour market. This is 
particularly important for those who have conditions related to alcohol use or 
mental health, as these predict long-term unemployment, unstable career 
trajectories, and a higher risk of aggravated health problems. 

Unemployment had a strong and robust association with alcohol-related 
mortality. Alcohol was also shown to contribute to the excess in external-cause 
mortality. Indeed, alcohol as a contributing factor is an under-studied aspect 
of the association between unemployment and injuries. Coping and health 
behaviours may thus be important explanatory mechanisms underlying the 
poorer health observed among the unemployed. It seems plausible that alcohol 
may be used to reduce the stress of unemployment, with harmful long-term 
consequences. 

It was demonstrated that unemployment increased the risk of mental-
health related visits to specialised care. As suggested in the literature, the 
association between unemployment and mental health is probably temporal: 
this study presented evidence that current unemployment increased the risk 
of visits to specialised care, while unemployment histories were not associated 
with an increased risk. 
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