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ABSTRACT

Aims To assess the importance of health selection in the association between unemployment and alcohol-related
mortality by comparing mortalities of those unemployed from workplaces experiencing different levels of downsizing.
The more severe the downsizing, the less dependent unemployment would be on personal characteristics and the weaker
the role of health selection.Design We estimated hazards models of unemployment on alcohol-related diseases and poi-
sonings 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 downsizing (stable, downsized or closed). Setting Finland, 1990 to 2009. Participants A
register-based random sample of employees aged 25–63 in privately owned workplaces (n = 275738).

Measurements The outcome was alcohol-related death and the exposure was unemployment. We adjusted for age,
sex, year, education, marital status, health status, workplace tenure, industry, region and unemployment rate.

Findings Alcohol-disease mortality was elevated among the unemployed throughout the follow-up, regardless of the
level of downsizing. At 11–20 years after baseline, those unemployed from stable workplaces had a 2.46 hazard ratio
(HR) (95% confidence interval [CI] = 2.14–2.82), those from downsized workplaces 1.94 (95% CI = 1.64–2.30) and
those from closed workplaces 2.13 (95% CI = 1.75–2.59), when compared with the controls. Alcohol-related
external-cause mortality at 0–5 years follow-up was only associated with unemployment from stable workplaces
(HR = 1.39, 95% CI = 1.22–1.58), but over time, an association emerged among those unemployed
following downsizing and closure. At 11–20-year follow-up, the HR following downsizing was 1.83 (CI 95% = 1.37–
2.45) and 1.54 (95% CI = 1.03–2.28) following closure. Conclusions There is some indication that alcohol-related
ill-health may lead to unemployment in Finland. However, the persistent long-term association between unemployment
and alcohol-related mortality even after workplace closure may imply a causal relation.
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INTRODUCTION

Alcohol-related health problems may be among the main
contributors to the health differences between the employed
and unemployed [1,2]. However, the causal processes be-
hind these findings are difficult to disentangle [1,3].

A large segment of the literature on alcohol and unem-
ployment concerns drinking patterns. Unemployment
could lead to problematic drinking through mechanisms
such as alcohol use as a means to cope with the loss of
the material and psychosocial benefits associated with em-
ployment [1,4,5]. On the other hand, direct selection
mechanisms could explain the association between unem-
ployment and alcohol-related health, as heavy

consumption may increase the risk of unemployment
[1,6–9]. The observed associations could also be due to un-
measured confounding by other individual characteristics,
such as personality traits, that may be associated with both
unemployment and problematic consumption (indirect se-
lection). The results are mixed: unemployment has been
reported to increase [1,10–13], to decrease [14] and to
be unassociated with alcohol use [15–17].

Fewer studies have directly focused on unemployment
and alcohol-related health outcomes. Unemployment has
been found associated with an increased risk of
alcohol-use disorders [10] and alcohol-related mortality,
even after controlling for pre-existing sociodemographic
characteristics and alcohol-related behaviors or health
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status [2,18–20]. Nonetheless, although the authors have
attempted to control for confounding factors, residual con-
founding may still be an issue. Furthermore, surveying
pre-existing consumption is difficult, given that respon-
dents may not be able or willing to accurately report their
consumption. Another complication is non-random
attrition, because those with alcohol abuse problems are
less likely to participate in studies [21]. Although register
studies do not suffer from attrition, these data only capture
pre-existing use through severe outcomes such as clinical
problems [18,20].

To address these concerns, two Swedish
register-studies on unemployment and alcohol-related
mortality used recessions as a natural experiment to fur-
ther strengthen their causal inference [18,20]. The
argument is that during times of mass unemployment,
becoming unemployed is likely to be less dependent on
the individual and the role of health selection thus re-
duced [18,20]. The first study demonstrated that a linear
association exists between the number of days exposed to
unemployment during a recession and alcohol-related
mortality [18]. The second study estimated a hazard ra-
tio (HR) of 2.16 (95% confidence interval [CI] = 1.89–
2.47) for men who were unemployed for longer than
30 days, compared to unexposed references and 1.91
(95% CI = 1.48–2.46) for the women, respectively
[20]. Unemployment was also associated with excess
mortality due to external causes, but the role of alcohol
in these external deaths was not explored [18,20].

Another approach to strengthen inference originates
from the data on workplace downsizing or closure [22].
Like recessions, workplace downsizings and closures are
not influenced by the health-related characteristics of
employees. This means that the more severely the work-
place reduces its workforce, the weaker the role of selection
into unemployment. We thus expect unemployment from
a stable workplace to be more dependent on the character-
istics of the employee than unemployment due to closure,
while downsized workplaces are positioned in between
these extremes.

The closure design has been argued to effectively
control for selection mechanisms [22]. However, we
believe further adjustments for workplace characteristics,
individual health and sociodemographic measures as well
as regional employment conditions are required because
they affect an individual’s ability to obtain new
employment.

We combine high quality large-scale individual and
workplace level datawith amaximum follow-upof 20years
and no attrition.We compare long and short-term alcohol-
related mortality among individuals who have become un-
employed from stable, downsized and closed workplaces to
a reference group who did not experience job loss resulting
in unemployment.

METHODS

Participants and design

The annual longitudinal data were based on Finnish
population-registration data from 1987 to 2009 held by
Statistics Finland (permission #TK-53-339-13). Because
of data-protection regulations, total population data were
unavailable. We thus obtained a nationally representative
11% random sample of Finnish residents aged 15 or over
at the end of any of the years from 1987 to 2007
(n = 602151). As less strict regulations apply to the de-
ceased, we were able to supplement these 11% data with
an 80% random sample of persons who died between
1988–2007 (n = 672662). All analyses were weighted
to adjust for the unequal sampling probabilities using
weights based on inverse sampling probabilities.

Using the personal identification number all residents
receive, we linked individual-level data for the entire
sample (n = 1274813) from various register sources,
such as the cause of death register, Labor Market Data
File and the National Institute of Health hospital
discharge registers until the end of year 2009. These data
were further combined with workplace-level data on an-
nual workforce size and industry sector, derived from
the Finnish Longitudinal Employer-Employee Data
(FLEED) of Statistics Finland.

Subjects from the original sample (n = 1274813)
were eligible for the study if they were aged 25 to 63
and employed at privately owned workplaces prior to their
individual baseline year. By baseline, we refer to the year of
the first unemployment event for the unemployed or to a
randomized year for the reference group. Of those
age-eligible (n = 655478), we excluded those never
employed (n = 126882), continuously employed in public
or smaller workplaces that employ fewer than five people,
or only ever unemployed from such a workplace
(n = 233079). These exclusions were made because
workplace-specific data were only available for private
workplaces, and because for very small workplaces the in-
terpretation of downsizing would be unclear. To measure
pre-baseline employment history, sociodemographic
characteristics and health status, we also required the
subjects to have resided in Finland for the 3 years directly
preceding their baseline. This excluded recent immigrants
(n = 19394). We further excluded 385 individuals due to
missing data. Individuals could enter the sample at any
point after meeting these criteria. Individuals exited the
sample at the maximum follow-up of 20 years, age 64,
emigration or death.

The annual data were available 1987 onward, and we
required 3 years of pre-baseline data, thus the earliest
follow-up began on January 1, 1990. The final analytical
sample consisted of 275738 individuals and 2546097
person years.
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Measurements

The outcomewas alcohol-related death occurring between
January 1, 1990 and December 31, 2009. Alcohol-related
deaths were identified according to the underlying and
contributing causes of death of the International Statistical
Classification of Diseases and Related Health Problems
(ICD-9/ICD-10). We considered two mutually exclusive
categories: (i) alcohol diseases and poisonings (underlying
or contributing cause of death: 291, 357.5, 425.5,
535.3, 571.0–3, 577.0–1, E851; F10, G31.2, G40.51,
G62.1, G72.1, I42.6, K29.2, K70, K86.0, O35.4, P04.3
and X45), and (ii) external causes, with alcohol intoxica-
tion as a contributing cause (800–999, E001-E850,
E852-E869, E880-E969, E980-E989 + 305.0; V01–X44,
and X46–Y89 + F100).

Alcohol intoxication is recorded as a contributing cause
when it is estimated to have substantially contributed to a
death. Thus, the second outcome category contains under-
lying causes of death such as accidental drownings (8.4%
of external cause deaths included in this study), traffic ac-
cidents (9.4%), other accidents (13.3%) and violence (in-
tentional self-harm, unclear intent or assault, 51.1%).
These data are considered to be of good quality and cover-
age [23]. The number of deaths due to alcohol diseases and
poisonings was 8301 and those due to external causes was
3677. ICD-9 codes were used prior to the year 1996, and
ICD-10 thereafter; this change in system had a minimal
impact on the trend in recorded mortality [24].

The exposure was becoming unemployed during the
year preceding baseline. Individual employment status
was recorded annually, on December 31 of each calendar
year. The follow-up for the unemployed began on the sub-
sequent day (January 1) from the first recorded incident of
unemployment from a privately owned workplace with a
minimum of 5 employees. For clarity, we only considered
first incidences. We further categorized the unemployed
by the level of downsizing at their previous workplace: sta-
ble, downsized (workforce reduced by a minimum of 30%
over 2 consecutive calendar years), or closed. When a
workplace was terminated, but a minimum of 70% of the
workforce continued to be employed together at another
workplace the following year, the event was considered a
false firm death (mergers, ownership changes). In rare
cases, the workplace downsized 1 year and then closed
the following year. When this occurred, both years were
counted as part of the same closure [25].

The reference group did not experience unemployment
from a workplace during the study period, although epi-
sodes outside employment such as parental leave were per-
mitted. The baseline for the reference group was randomly
assigned from their eligible years, following the distribution
of baseline years among the unemployed group. The refer-
ence group was employed at either stable, downsized or

closed workplaces; in the latter two cases, the employees ei-
ther remained at the workplace (downsizing survivors) or
were re-employed elsewhere (leavers).

The following pre-baseline characteristics were ad-
justed for, because they have been shown to be associated
with both unemployment and alcohol-related mortality
[1,26]: sex, highest completed educational degree (basic,
secondary and tertiary), marital status (married or cohab-
iting, single, divorced or widowed), tenure (employed at
one workplace throughout the pre-baseline period,
yes/no), industry sector (10 categories) and region of resi-
dence (NUTS3). They weremeasured in the year preceding
baseline and analyzed as time-invariant dummy variables.
We also included the continuous measures of regional un-
employment rate in the year before baseline and the mean
of taxable individual income 2–3 years preceding baseline.
Age and calendar year were included as continuous and
varying over time.

All pre-baseline health measures were included sepa-
rately. Hospitalizations due to any alcohol-related cause
(hospitalization/no hospitalization, ICD codes as for all
alcohol-related mortality) during the 3 years preceding
the start of the follow-up were used to represent
pre-existing alcohol-related health problems. We also con-
sidered other pre-existing morbidities (Table S1): somatic
diseases, psychiatric problems and self-harm and injuries
due to external causes. We further included the mean
number of all-cause sickness absence days occurring 2–
3 years before the baseline.

Statistical analysis

Multivariable Cox’s proportional-hazards regression model
in Stata 14.2 (College Station, TX) was used to estimate
alcohol-related mortality 0–5, 6–10 and 11–20 years after
becoming unemployed. We wanted to separate between
mortality that quickly follows after the onset of unemploy-
ment and long-term mortality. The analyses have not been
pre-registered at a public platform and the results should
therefore be considered exploratory. We visually evaluated
the proportional hazard assumptions and found them to
hold reasonably well (Figs. S1 and S2).

The crudemodel was adjusted for sex, baseline year and
age (model 1), and the full model was further adjusted for
health status, education, marital status, workplace tenure,
income, industry sector, region of residence and regional
unemployment rate (model 2). Because the number of
alcohol-related deaths was small, we combined men and
women in the main analyses while adjusting for sex.

The majority of the unemployment events occurred
during the 1990s recession. As the length of the
follow-up varies in this study based on the year of unem-
ployment onset, all individuals with the maximum
follow-up of 20 years became unemployed during the
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recession. They are likely to experience longer periods of
unemployment, but the extent to which they dominate
the association between unemployment and
alcohol-related mortality is unclear. To address this, we
conducted a sensitivity analysis that included only those
with a baseline prior to the year 1995 (Tables S2 and S3).

RESULTS

The unemployed were older than the reference group, less
likely to have completed secondary education and more
likely to have pre-baseline alcohol-related hospitalizations
(Table 1). The mean follow-up was 6.9 years.

For alcohol-related diseases and poisonings, there was
excess mortality throughout the follow-up among all un-
employed groups irrespective of workplace downsizing level
(Fig. 1). The point estimates tended to be slightly higher
among those unemployed from stable workplaces. The as-
sociation was attenuated somewhat when adjusting for
pre-baseline sociodemographic characteristics and health.

For alcohol-related external causes, mortality over the
first 5 years of follow-up was elevated only among those un-
employed from stable workplaces (Fig. 2). Later in the follow-
up, mortality was elevated among all unemployed groups.

Sensitivity analyses

When the analyses were restricted to those with a baseline
prior to the year 1995 (i.e. those becoming unemployed
during a deep economic recession and their controls), the
results concerning the first 5 years of follow-up changed
(Tables S2 and S3): alcohol-related disease mortality was
no longer elevated among those who became unemployed
from downsized or closed workplaces. The results past
5 years remained largely unchanged.

DISCUSSION

The extent to which the association between unemploy-
ment and alcohol-related mortality is due to either causal
processes or health-related selection is difficult to quantify.
However, the role of selection mechanisms is weaker when
unemployment occurs due to workplace closure, as all em-
ployees lose their employment. Therefore, unemployment
should be less based on individual characteristics the more
severely the workplace is downsized. Analyses combining
workplace level data on downsizing with individual health,
demographic and socioeconomic measures can thus im-
prove causal inference. We compared the mortality of per-
sons unemployed from stable, downsized and closed
workplaces to an unexposed reference group. To our
knowledge, this is the first study to address unemployment
and a full range of alcohol-related causes of death using
downsizing and closure data.

We analyzed both alcohol-related diseases and poison-
ings as well as external causes with alcohol as a contribut-
ing cause over a 20-year period following the onset of
unemployment. We observed both short-term and
long-term (beyond 5 years) excess mortality due to
alcohol-related diseases and poisonings, and long-term
excess due to external causes among all unemployed,
irrespective of workforce reduction levels prior to loss of
employment. However, when employees lost their
employment from a stable workplace, the associations
were generally slightly stronger. The results imply that
part of the association between unemployment and
alcohol-related mortality is likely due to selection.
However, we also observed long-term excess mortality
among those unemployed due to closure; the unemployed
group assumed to least reflect selection mechanisms. It
thus seems likely that some of the excess mortality is also

Table 1 Sample characteristics (Finnish men and women aged 25–63 between 1990 and 2009).

Reference

Unemployed, workplace

Stable Downsized Closed

Individuals (n) 183 698 55349 24766 11925
Person years 1 689 401 475 632 255 199 125 865
Mean age [SD] 39.7 [12.1] 44.5 [11.3] 43.7 [10.5] 44.3 [10.3]
Women, % of person years 41.4 39.0 30.8 34.1
Basic education, % 28.2 39.4 41.4 43.8
Married or cohabiting, % 51.1 46.6 48.9 50.9
Hospitalized prior to baseline, %
Alcohol-related reasons 0.9 3.3 2.3 2.3
Other causes 21.5 23.9 21.1 20.4

Deaths (n)
Alcohol diseases and poisonings 3313 3084 1280 624
External causes, alcohol as contributing 1797 1113 518 249

Abbreviations: SD, standard deviation.

Unemployment, downsizing and alcohol-related mortality 77

© 2020 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction Addiction, 116, 74–82



due to a causal association between unemployment and
poor alcohol-related health outcomes.

Alcohol-related diseases and poisonings

After adjusting for the differences in pre-existing health
status and socioeconomic characteristics, we observed

mortality due to alcohol-related diseases and poisonings
among all the unemployed in the first 5 years of follow-
up. More specifically, there was a 2.6-fold risk among those
unemployed from stable workplaces as well as 1.9- and 2.1-
fold risks among those unemployed from downsized and
closed workplaces, respectively. These associations remained
rather stable throughout the entire 20-year follow-up.

Figure 1 Hazard ratios and 95% confidence intervals of mortality due to alcohol-related diseases and poisonings among those unemployed at dif-
ferent levels of workplace downsizing compared to employed references, Finnish residents aged 25 to 63 between 1990 and 2009. Model 1: adjusted
for age, sex and calendar year. Model 2: model 1 + pre-baseline education, marital status, health status, workplace tenure, industry, region, and regional
unemployment rate.

Figure 2 Hazard ratios and 95% confidence intervals of mortality due to external causes with alcohol as a contributing cause among those unem-
ployed at different levels of workplace downsizing compared to employed references, Finnish residents aged 25 to 63 between 1990 and 2009. Model
1: adjusted for age, sex and calendar year. Model 2: model 1 + pre-baseline education, marital status, health status, workplace tenure, industry, region
and regional unemployment rate.
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Two Swedish studies have suggested that, similar to
workplace workforce reductions [22], recessions can be
used as analytical tools to reduce the role of
health-related selection mechanisms in causal inference
[18,20]. Even with the differences in study design, their es-
timates were relatively similar to ours concerning unem-
ployment following downsizing or closure [20] and lower
than in studies that did not address the conditions for un-
employment [2]. This supports the claim that both reces-
sions and workplace downsizing can be used as an
analytical tool to reduce the role of selection. Nonetheless,
as our data enables assessing the individual’s unemploy-
ment conditions instead of the wider macroeconomic con-
text, we propose that it provides even stronger causal
evidence for the association between unemployment and
alcohol-related health.

All the unemployed groups irrespective of workplace
downsizing level had excess short-term mortality due to
alcohol-related diseases. A lengthy period of alcohol con-
sumption is required to develop an alcohol-related disease,
and for it to then reach a fatal stage. For example, alcoholic
liver cirrhosis can take 10 years or more of heavy con-
sumption to develop, although symptoms can appear ear-
lier [27]. Thus, the excess mortality occurring
immediately after the loss of employment is likely to reflect
long-standing alcohol-related health problems that predate
the loss of employment. Nonetheless, to continue with the
example of liver cirrhosis, our findings may reflect an in-
creased consumption of alcohol following unemployment
[1], which then leads to a fatal liver failure among those
with pre-existing cirrhosis. Similarly, research has demon-
strated that alcohol-related disease mortality reflects
changes in external factors, such as the price of alcohol,
immediately over the following year [28,29].

The excess short-term alcohol-related disease mortality
is thus likely to partly reflect selection of heavy drinkers
into unemployment and subsequent alcohol-related death.
This is further corroborated by our sensitivity analyses
including only individuals who became unemployed dur-
ing the economic recession of the 1990s, among whom
unemployment from downsized and closed workplaces
was unassociated with short-term alcohol-related disease
mortality. Those unemployed due to workforce reductions
and during a recession are likely to be an even less
select population, and therefore have fewer pre-existing
subclinical health problems, or health-damaging
sociodemographic or personality characteristics. Moreover,
we observed long-term excess mortality among this
population.

Because our results indicate that some of the unem-
ployed are likely to have already had a history of alcohol
abuse while still in employment, it is crucial to address al-
cohol abuse in the workplace. To guarantee better chances
of re-employment, public health interventions should also

focus on maintaining the health and ability to work for
those who become unemployed.

External causes with alcohol as a contributing cause

Previous studies have linked unemployment with external
cause mortality [2,19], but the role of alcohol in these
cases has been unknown. This is an important gap in the
literature, given that alcohol is often present in accidental
deaths, such as traffic accidents, freezing, drowning or fall-
ing. These fatal events can result from a single occasion of
intoxication. Hence, these outcomesmaymore reflect risky
behavior rather than chronic alcohol consumption, be-
cause the risks are foremost associated with the amount
of alcohol consumed per occasion [30].

We found no evidence of short-term external cause ex-
cess mortality among those unemployed from downsized
and closed workplaces; only those unemployed from stable
workplaces had short-term excess. This suggests a strong
role of selection for alcohol-related excess mortality in the
short-term. Previous studies have linked characteristics
such as personality traits to both the risk of unemployment
[31] and external cause mortality [32]. Among those un-
employed due to workforce reductions, the role of indirect
selection from these particular sources may be smaller.
Nonetheless, our data do not include personality measures
and we are therefore unable to test this hypothesis explic-
itly. Other characteristics associated with unemployment
from stable conditions, such as stigma, frustration, or self-
blame, could also explain these results.

Our findings are only partially in line with the claim
that binge drinking and risk-taking behavior increases
with unemployment [33,34]. The short-term excess mor-
tality among those unemployed from stable workplaces in-
dicates a higher prevalence of these risky drinking
behaviors directly following the onset of unemployment,
but those unemployed from downsized or closed work-
places showed no excess in the first 5 years of follow-up.
However, the emergence of excess mortality during longer
follow-up among those unemployed from downsized and
closed workplaces supports the idea that prolonged unem-
ployment may lead to gradual increase in risk-taking
behaviors.

Strengths and limitations

The longitudinal register data enabled us to analyze
alcohol-related deaths and unemployment without com-
mon concerns such as recall bias, selective nonresponse
and attrition [1,22]. Another important strength was our
study design combining workplace-level data with
individual-level health and sociodemographic characteris-
tics, thus strengthening causal inference.
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One limitation of the register data is that it does not di-
rectly capture alcohol use-related behavior. As in previous
studies, adjusting for alcohol-related hospitalizations only
slightly attenuated the association between unemploy-
ment and alcohol-related mortality [20]. Register data also
lackmeasurements of individual characteristics such as at-
titudes toward work and personality. To some extent, our
study design sheds light to the role of confounding and
health selection by comparing unemployment with vary-
ing amounts of selection, but residual confounding may
still exist.

Using register data, we were unable to control for un-
met health care needs following unemployment. Finland
and the Nordic welfare states are characterized by compre-
hensive social benefits and universal health care [35], and
the role of reduced access is likely to be relatively small by
international comparison [36]. However, even in Finland,
those with higher incomes and the employed have better
access to quality health care (e.g. occupational and private
health services) [37], which may in turn associate with
mortality.

Nevertheless, if the associations observed in our study
were mainly driven by reduced health care access among
the unemployed, this should be reflected in all-cause mor-
tality. It has previously been shown that in Finland unem-
ployment due to mass workforce reductions was
unassociated with all-cause mortality [38]. Furthermore,
our results concerning differential associations across dif-
ferent levels of workplace downsizing are unaffected by this
potential bias.

Unemployment was measured annually, and the data
did not include the exact date of the onset. Some of the hos-
pitalizationswe considered pre-baselinemay have occurred
between the onset of unemployment, and the measuring
point, which may have biased the estimates toward null.
Furthermore, our reference group includes those in tempo-
rary, part-time and insecure employment, so we are likely
to underestimate the differences between the unemployed
and the full-time employed.

CONCLUSIONS

We used high-quality longitudinal register data that com-
bined individual and workplace level data to gain a better
understanding of the association between unemployment
and alcohol mortality. We compared alcohol-related mor-
tality among those unemployed from stable, downsized
and closed workplaces and an unexposed reference group.
Irrespective of the level of downsizingwe found a consistent
association between unemployment and mortality due to
alcohol-related diseases and poisonings over the 20-year
follow-up. Alcohol-related external-cause mortality imme-
diately after unemployment was only associated with un-
employment from stable workplaces, but long-term

mortality was also elevated among those unemployed fol-
lowing workplace downsizing and closure.

Our results imply that selection is likely to explain some
of the association between unemployment and
alcohol-related mortality, as those who became unem-
ployed from downsized or closed workplaces had lower ex-
cess mortality than those unemployed from stable
workplaces. However, the robust long-term excess
alcohol-related mortality even among those unemployed
from closed workplaces indicates a causal association.
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discharge register of the National Institute for Health and
Welfare.
Table S2 The risk of death due to alcohol-related diseases
and poisonings over a period of 20 years among Finnish
residents aged 25-63 between 1990 and 2009, by work-
place status prior to loss of employment and unemployed
onset prior to 1995.
Table S3 The risk of external cause death with alcohol as a
contributing cause over a period of 20 years among Finn-
ish residents aged 25-63 between 1990 and 2009, by
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ployed onset prior to 1995.
Figure S1 Comparison between the Kaplan-Meier observed
survival curves and the Cox predicted curve for mortality
due to alcohol-related diseases and poisonings.
Figure S2 Comparison between the Kaplan-Meier observed
survival curves and the Cox predicted curve for mortality
due to external causes with alcohol as the contributing
cause.
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