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Background: In the last few decades, suicide rates have decreased in most European countries. However, periodic
changes in risk by occupational class have not been studied as much in detail. Methods: Representative cohorts of
Finnish working-age men were followed for nine years on suicide mortality starting from five different census
years (1970, 1980, 1990, 2000, 2010). Each cohort included between 300 970 and 332 318 men. Cox regression
modelling was used to estimate hazard ratios by census year, occupational class and their interactions. Further
models adjusted for age and its interactions with census year and occupational class. Results: The risk of male
suicide has more than halved between 1991 and 2019. The relative hazard ratio of suicide in manual workers
compared to managers and professionals was around 1.6 to 1.8 times higher. The period when the suicide risk
started to decline differed by occupational class: a significant decrease compared to 1970s’ levels was seen for
managers and professionals already in the 1990s and for lower non-manual employees around 10 years later (in
the 2000s). Manual workers only reached the 1970s suicide risk of managers and professionals in the 2000s and
2010s. Conclusion: A delayed reduction of suicide rates among lower occupational classes suggests that the impact
of social changes can occur at different speed in different population groups.
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Introduction

Suicide mortality rate has been used as one of the key indicators to
monitor population mental health.1 Indeed, psychological autopsy

studies have found that about 90% of people who have died by sui-
cide have had a psychiatric disorder.2 Due to the threshold for sui-
cide being high, suicidal acts are considerably rarer than psychiatric
disorders. At the aggregate level, higher suicide rates can thus be
viewed to be an extreme indicator of increased psychosocial distress
and/or vulnerability in a population—‘a peak of the iceberg’.3

Suicide rates have decreased in most EU countries, halving be-
tween 2000 and 2017.4 Also in Finland, male suicide rates have
mostly declined for almost three decades. This has often been
explained by developments in mental health and suicide prevention
services.5 Earlier research has indicated that mental health services
have been similarly beneficial to people in different occupational
groups,6 although different indicators of mental health have shown
varying periodical trends in risks and occupational class differences.7

In their meta-analysis, Milner et al.8 found support for a gradient
where those in lower skilled occupations are at a higher risk of sui-
cide. Multiple studies have found occupational class differences in
suicide risk during the late 00s financial crisis, but the association
with occupational class has varied in different contexts. In Australia,
for example, differences widened,9 while in England and Wales sui-
cides increased especially in the higher managerial and professional
group, entrepreneurs and students.10 Certain occupations such as
medical professions, agriculture work and occupations in which
owning a firearm is common have been found to have higher suicide
risk—due to, e.g. access to means. There is evidence for this from
Finland as well.11

The period from the 1960s to the 2010s was characterized by
considerable social transition in Finland: the rural flight of the
1960s, the build-up of the welfare state in the 1970s, the overheating

of the economy in the late 1980s, followed by deep economic de-
pression in the 1990s, and the recession of 2008–9. These macroeco-
nomic fluctuations along with the comparatively rapid occupational
shift from agricultural to industrial, service and knowledge economy
jobs; as well as globalization, digitalization, increased population di-
versity, and changes in policies concerning issues that are associated
with suicide rates (alcohol use, drug use, available medications, ac-
cess to means) act as the societal context of suicide trends that can
affect different socioeconomic groups and cohorts differently.12–14

The current study focuses on men as suicide mortality tends to be
considerably rarer in women. In the EU countries, over three times
as many men die by suicide than women.13 We are not aware of
earlier studies that have investigated suicide risk by occupational
class while also addressing the periodic differences in this long a
timespan. Our goal in this article is to examine:

(1) What kind of periods can be identified in male suicide risk in
Finland from 1970 to 2019?

(2) Have the occupational class differences in male suicide risk
decreased during the study period?

(3) Has the temporal development of suicide risk been similar in
different occupational classes?

Methods
The multi-cohort data were based on the Statistics Finland census
data. Each cohort is defined by a cross-sectional sample including
33% of working-age people in Finland at the start time (census year)
and followed up on mortality for 9 years. There were 5 290 296 cases
in the data before limiting the study population to men (n¼ 2 639
646). The study population was limited to three occupational classes:
manual workers, lower non-manual employees (lower-level employ-
ees with administrative and clerical occupations), and managers and
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professionals (upper-level employees with administrative, manager-
ial, professional and related occupations) (total of 1 605 286 cases).
This means that, for example the unemployed, self-employed and
retired people, and students were not included in the analytical
sample.

As table 1 displays, the highest number of suicides per 100 000
men can be seen in the 1990s cohort, expect for managers and
professionals for whom the numbers were at their highest in the
1970s. The number of manual employees has strongly decreased
during the study period, which can also be seen in our sample.
The number of manual workers in our data was over 200 000 in
the 1970s and 1980s but decreased to 160 000 by 2010. Meanwhile,
there are almost twice as many managers and professionals in our
2010s’ than in our 1970s’ cohort. The change is similar in lower non-
manual employees: from around 56 000 in the 1970s cohort to over
88 000 in the 2010s (table 1). This is in line with the occupational and
educational shift in the Finnish workforce.15

Variables
Occupational class represents the individuals’ status at the start of the
follow-up period and is based on Statistics Finland’s 2010 Labour
Force Survey Classification of Socio-Economic Groups. For older
data, the earlier classifications were adapted to match this.16,17

The individuals in the data are deemed to have died from suicide, if
their official cause of death is recorded to be suicide according to ICD-
8 (1971–86), a modification of the Finnish Classification of Diseases
1987 (1987–95) or the International ICD-10 (1996–).18 The event—
death by suicide—is measured in discrete time: at year level.

Age was measured at the start of follow-up and grouped into three
age groups: 18–34, 35–49 and 50–64 years to account for different
phases of working career.

Analysis
Cause-specific Cox regression models were used to test the differ-
ences between occupational classes at different periods, as the hazard
ratios from these models offer themselves to easy comparison of
relative risks.19 The oldest decade was used as the reference for the
time-period and managers and professionals for the occupational
class. Interaction effects were also tested to clarify the long-term
trends from changes in the age profile etc. of different cohorts.

Analyses were carried out in R version 4.2.3 and the eha package.20

Results
As table 2 shows, over the whole studied time-period, managers and
professionals always had the lowest risk of suicide. After controlling
for census year (Model 1), manual workers had around 2.3 times
higher and lower non-manual employees 1.4 times higher risk of
suicide than managers and professionals. The decades when highest
rates of suicide were observed, were the 1970s, 1980s and 1990s.

When the interaction of occupational class and census year was
taken into account in Model 2—that is, periodic differences by occu-
pational class are assumed—a declining trend of suicide for managers
and professionals was found (HR¼ 0.70 in the 1980s, HR¼ 0.59 in

the 1990s, HR¼ 0.45 in the 2000s and HR¼ 0.26 in the 2010s). The
statistically significant main effect between lower non-manual employ-
ees and the managerial–professional class in Model 1 (HR¼ 1.43)
became statistically not significant in Model 2 (HR¼ 0.97), which
suggests that this difference has varied through time.

During the study period, the difference between manual workers
and the highest occupational class decreased but did not disappear
(HR¼ 1.67 in Model 2). Hazard ratios are multiplicative, so while
this main effect showed the difference in the 1970s, the total relative
risk for manual employees compared to managers and professionals
was 1.69 in the 1990s, for example [occupational class 1.67� decade
0.59� interaction 1.72¼ 1.69].

In the decades for which the interaction effects were positive,
relative suicide risks were heightened compared to managers and
professionals at the same time-period. Relative risks were increased
for lower non-manual employees in 1980s (HR¼ 1.44), 1990s
(HR¼ 1.80), and 2010s (HR¼ 1.84), and manual workers in the
same periods (HR¼ 1.35 in 1980s, HR¼ 1.72 in 1990s, HR¼ 1.56
in 2010s). In the 2000s, neither lower non-manual employees nor
manual workers had a statistically significantly different risk of sui-
cide compared to managers and professionals.

Over the whole studied time-period of almost half a decade, com-
pared to the youngest age group, men aged 35–49 had a higher risk
of suicide (HR¼ 1.12) when assuming that occupational class and
period have affected all age groups similarly (Model 3,
Supplementary appendix S1). The effects of the age adjustment on
occupational class differences in suicide were negligible for all
studied periods.

The model that allowed the effect of age to vary between time-
periods showed that in the 1970s, men aged 35–49 had a higher risk
of suicide (HR¼ 1.15) than those aged 18–34, and that there were no
statistically different variations from this in later decades. The risk of
suicide decreased for those aged 50–64 in the 1980s (HR¼ 0.78)
compared to the 1970s (HR¼ 1.13) (Model 4, Supplementary appen-
dix S1).

Model 4 assumed that the time-variable age effects are similar in
different occupational classes. Model 5 relaxed this assumption.
Main results did not change meaningfully, but the overall hazard
ratio for manual employees increased to 1.82 (Model 5). The older
men’s slightly lower suicide risk in the 1980s (HR¼ 0.78) was only
found for managers and professionals (Model 5, Supplementary ap-
pendix S1).

Model 6 allowed the exploration of the most nuanced differences.
In the model, there was no fixed difference between the suicide risk
of lower non-manual employees when compared to managers and
professionals. This suggests that these occupational class differences
are related more to the varying period effects (the effect has not been
fixed for 50 years). Manual employees’ higher risk (HR¼ 1.66) per-
sisted in the model.

Two-way interaction effects of period and occupational class dif-
fered from Model 5 with lower non-manual employees having stat-
istically significant hazard ratios compared to the reference group
only in the 1990s (HR¼ 1.82) and manual employees in the
1990s (HR¼ 2.09), 2000s (HR¼ 1.79) and 2010s (HR¼ 2.09). The
decade-to-decade period effect persisted (Model 6, Supplementary
appendix S1).

Table 1 The number of cases and suicides by occupational class in the sample, follow-up of 9 years

Managers and professionals Lower non-manual employees Manual workers

Cohort n Suicides Per 100 000 n Suicides Per 100 000 n Suicides Per 100 000

1970 32 397 99 3.06 55 832 166 2.97 212 741 1076 5.06
1980 49 991 108 2.16 64 658 196 3.03 209 734 1011 4.82
1990 65 853 119 1.81 76 809 243 3.16 183 515 946 5.15
2000 72 130 100 1.39 80 789 151 1.87 168 519 495 2.94
2010 82 655 67 0.81 88 284 128 1.45 161 379 338 2.09
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The age effect and its interactions with decade and occupational
class were no longer statistically significant. This suggests more com-
plex time-variable three-way interactions and age effects compared
to the average of each occupational class in each period. The hazards
from the three-way interaction have to be understood as exceptions
to the main effect and other interaction effects. Such exceptions were
not identified at the decade level with our age groupings.

Multiplied hazard ratios from Model 6 are visualized in figure 1. A
rapid decrease in suicide risk is seen decade-to-decade in managers and
professionals of all ages. For lower non-manual employees, the change is
only observable from the 2000s onwards, and the decrease seems to be
stronger in the youngest age group. Manual workers only reached the
1970s suicide risk of managers and professionals in the 2000s and 2010s.

Year-to-year hazards for each cohort were also modelled separate-
ly to visualize the yearly risk of death by suicide (figure 2). A declin-
ing trend was clear for managers and professionals from 1971 to
2019, with singular peaks in late 1970s and 1980s. There were already
signs of a similar decrease in hazard in lower non-manual employees
from 1987 to 1991, but their suicide risk rose back to earlier levels
during the 1990s. This affected mostly lower non-manual employees
aged 35–49 (figure 1). Lower non-manual employees reached the
managers’ and professionals’ level in the 2000s. There was a consid-
erable decrease in suicide risk in manual workers in early 1980s, but
their risk mostly remained high for the whole of 1970–2000s, only
starting to decline sharply in the late 1990s and the early 2000s.

Discussion
Suicides of working-age men in Finland have about halved since the
early 1990s. The suicide risk decreased first in the managerial and
professional class, followed by lower non-manual employees and fi-
nally among manual workers. Manual workers did not reach the risk
levels of managers and professionals in 1970s before the turn of the
millennia.

From the perspective of societal change and the equality of popu-
lation groups, the time dependent nature of a transition to lower
suicide risk by occupational class is an important finding. Based

on our finding, there seems to be at least three distinct periods of
occupational class differences in male suicide risk that can be recog-
nized in Finland:

(1) The period of high suicide risk and high occupational class differ-
ences (around 1970–96)

(2) The period of equalization of suicide risk (around 1996–2003,
when the relative risk decreased sharply in both non-manual and
manual employees)

(3) The period of overall lower suicide risk (2003–19)

Between 1970 and 2019, the male suicide risk decreased in all
socioeconomic groups in Finland. However, our results show clear
differences in the historical development of male suicide risk in the
working-age population. The relative risks persist but are less of an
issue due to the absolute decrease in male suicide and occupational
shift: there are both fewer manual workers, and fewer of them die by
suicide. In 1970, manual workers made up 45% of the workforce.21

By 2021, this share had decreased to 35%.22

Individual, shock-like years can be found in the visualizations but
were not confirmed by the models. Our results suggest that the 1990s
depression affected lower non-manual employees comparatively even
more and for a longer time-period than manual workers. However,
even though they can be argued to have been hit relatively harder by
the economic depression, manual workers still had the highest risk of
suicide even during that period.

According to our results, the suicide risk for these two groups
remained high (manual workers) or increased (non-manual employ-
ees) during the 1990s. Meanwhile, the suicide risk of managers and
professionals continued to decrease. There is some disagreement in
earlier literature on whether suicides increase before or during eco-
nomic recessions.10,13,23,24 Our results do not provide strong evi-
dence for either association, but show that the effect and timing
can differ by occupational class.

Multiple mechanisms might be at work simultaneously: the better
situation of managers and professionals could be at least partly

Table 2 Occupational class differences in male suicide risk from 1970s to 2010s in Finland

Model 1a Model 2b Model 3c Model 4d Model 5e Model 6f

HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)
Occupational class
Managers and professionals 1 1 1 1 1 1

Lower non-manual 1.43 (1.29, 1.60) 0.97 (0.76, 1.25) 0.98 (0.77, 1.26) 0.99 (0.77, 1.27) 0.97 (0.73, 1.29) 0.94 (0.64, 1.38)
Manual 2.30 (2.09, 2.25) 1.67 (1.36, 2.05) 1.68 (1.37, 2.07) 1.69 (1.38, 2.08) 1.82 (1.43, 2.32) 1.66 (1.20, 2.29)

Decade
1970s 1 1 1 1 1 1
1980s 0.94 (0.87, 1.01) 0.70 (0.54, 0.92) 0.70 (0.53, 0.92) 0.75 (0.57, 1.01) 0.76 (0.57, 1.01) 0.80 (0.53, 1.23)
1990s 0.97 (0.90, 1.05) 0.59 (0.50, 0.77) 0.58 (0.44, 0.76) 0.62 (0.47, 0.82) 0.62 (0.47, 0.83) 0.53 (0.33, 0.84)
2000s 0.57 (0.52, 0.63) 0.45 (0.34, 0.59) 0.45 (0.34, 0.59) 0.45 (0.33, 0.61) 0.45 (0.33, 0.61) 0.34 (0.20, 0.58)
2010s 0.41 (0.37, 0.50) 0.26 (0.19, 0.36) 0.26 (0.19, 0.36) 0.26 (0.19, 0.37) 0.26 (0.19, 0.37) 0.21 (0.11, 0.40)

One-way interactions of period and class
L. non-manual� 1980s 1.44 (1.03, 2.03) 1.45 (1.03, 2.04) 1.43 (1.02, 2.01) 1.42 (1.01, 2.00) 1.37 (0.81, 2.30)
L. non-manual� 1990s 1.80 (1.29, 2.51) 1.80 (1.29, 2.51) 1.79 (1.28, 2.49) 1.76 (1.26, 2.45) 1.82 (1.04, 3.17)
L. non-manual� 2000s 1.39 (0.97, 1.98) 1.38 (0.97, 1.97) 1.38 (0.96, 1.96) 1.36 (0.95, 1.94) 1.70 (0.89, 3.24)
L. non-manual� 2010s 1.84 (1.25, 2.71) 1.83 (1.25, 2.70) 1.84 (1.25, 2.71) 1.84 (1.25, 2.72) 1.91 (0.92, 3.99)

Manual� 1980s 1.35 (1.01, 1.79) 1.35 (1.02, 1.80) 1.34 (1.00, 1.78) 1.33 (1.00, 1.78) 1.24 (0.80, 1.94)
Manual� 1990s 1.72 (1.30, 2.28) 1.72 (1.30, 2.28) 1.71 (1.29, 2.26) 1.72 (1.30, 2.28) 2.09 (1.29, 3.38)
Manual� 2000s 1.28 (0.95, 1.72) 1.27 (0.94, 1.71) 1.27 (0.94, 1.71) 1.29 (0.95, 1.74) 1.79 (1.02, 3.13)
Manual� 2010s 1.56 (1.12, 2.17) 1.56 (1.12, 2.18) 1.56 (1.12, 2.18) 1.59 (1.13, 2.22) 2.09 (1.09, 4.01)

Hazard ratios (HRs) from Cox Regression with 95% confidence intervals in brackets; age effects and interaction effects reported in online-
only Supplementary appendix S1.
a: Model 1 includes the main effects of census year and occupational class.
b: Model 2 includes the main effects and interactions of census year and occupational class.
c: Model 3 additionally adjusts for age at census year.
d: Model 4 additionally adjusts for interactions of census year and age.
e: Model 5 additionally adjusts for interactions of occupational class and age.
f: Model 6 additionally adjusts for a three-way-interaction of occupational class, census year and age.
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explained by, for example, better access to care, more efficient use
and early adoption of psychotropic medications, and health behav-
iours such as less heavy drinking or not drinking due to using anti-
depressants.25–27

Earlier research of the effect of the widespread introduction of
SSRIs (selective serotonin uptake inhibitors) on male suicide in the
1990s in Nordic countries is mixed and in many countries suicide
rates had started to decline already before the introduction of these
new medications. In Finland though, the introduction coincided with
the start of suicide prevention programme and the starting
decline in suicide risk, as seen in our visualizations. According to

Reseland et al.,28 the prevention programmes in Norway (1992) and
Sweden (1995) did not have a similar temporal association in their
respective populations. It is not straightforward to put a starting year
for all projects though. In Norway, 1992 saw the introduction of a
phone helpline, but different sources consider a suicide prevention
strategy to have properly started only either in 1994 or 1995.29,30

The implementation phase of the first of its kind national suicide
prevention programme in Finland started in 1992 but was preceded
by a research phase in 1986–91. This programme cannot thus be the
main driver of the decrease in suicides of managers and professio-
nals, which was evident already from the 1970s.

There were also earlier major mental health research programmes
in Finland: UKKI in the 1970s and the Mini Finland study in 1977–
81.31 These might have affected the perception of mental distress in
different occupational classes to a different degree and at different
times and explain a part of the earlier changes in the managerial and
professional class. Before the 1990s, psychiatric epidemiology pri-
marily emphasized social psychiatry and service development.
Concurrently, research has identified the influential role of labour
unions in advancing mental well-being in the workplace. However,
in the 1990s, a shift towards individualism occurred in psychiatric
epidemiology, with a greater emphasis on biomedical well-being. The
professional discourses and occupational debates also began to ad-
vocate for more personal responsibility of the employees’ own well-
being.31,32

Meanwhile, the recession of 2008–9 shows in our visualization
only as a small rise of suicide risk or a pause in the decreasing trend
for couple of years in all studied occupational classes. After this, the
decline of risk of suicide continued. This is in line with earlier re-
search on ‘the Great Recession’.33,34

Suicides still account for about 10% of the socioeconomic differ-
ences in life expectancies in Finland.35 Our study adds to the evi-
dence that even with the welcome decrease in male suicide risk in
Finland, a risk difference between men in manual jobs and those in
non-manual jobs remains.

Strengths and limitations
The large and comprehensive data available in Finnish administra-
tive registers is a major strength of this study. Almost half a century’s
time could be analysed quantitatively in a single study with

Figure 1 Hazard ratio difference to 18- to 34-year-old managers and
professionals in the 1970s (reference group, value 0), multiplied
from hazard ratios of Model 6

Figure 2 Hazard of suicide by year in 5 followed cohorts (each co-
hort modelled separately; results combined)
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representative samples of around a third of Finnish working-age
male population for each decade.

A major limitation is that the currently available data did not allow
for an analysis of how changes in a person’s life-course affected the
risk of suicide. Suicide is known to be related to adverse life changes
such as losing a job or a loved one or one’s own degrading
health,10,24,36 as well as longer-term social isolation and feelings of
loneliness.37 Such situations were beyond the scope of the current
study.

Thus, our study describes the comparative risk of suicide, but it
does not explain the pathways that lead to issues of mental health
and suicidal action; the ‘causes-of-causes’,38 through which the socio-
economic differences emerge. One such major limitation is that we
do not take into account earlier history of psychiatric disorders.
Including such measures in later studies would allow for a more
in-depth study of what might cause the periodic-socioeconomic dif-
ferences in suicide risk.

Suicide is a comparatively rare phenomenon, and therefore even
large administrative data are not necessarily enough to statistically
test the differences year by year. This limits the interpretation of the
data as it is hard to associate changes in suicide rates even to
aggregate-level events or clear times of policy changes.

We only focused on men in certain occupational classes. Our
study did not include women, students, self-employed or the retired
people, or the unemployed. More research on women and those
outside the labour market is needed. Our study has nevertheless
provided novel information about the development of suicide risks
in the main occupational classes in men.

Conclusion
Our study showed that the decrease in male suicide risk has occurred
at different times for different occupational classes. In relative terms,
occupational class differences persist. Such differences should con-
tinue to be monitored and services tailored to groups and occupa-
tions especially at risk,8 although earlier research has also suggested
that, in line with the Rose theorem, suicide prevention should be
targeted not only to high-risk groups but at population at large.39

More attention should be paid on the interaction between societal
context and mental health12; and the reasons behind the differential
‘timelines’ should be investigated further to increase our understand-
ing of the societal context of mental health.

Supplementary data
Supplementary data are available at EURPUB online.
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27 Moustgaard H, Joutsenniemi K, Myrskylä M, Martikainen P. Antidepressant sales

and the risk for alcohol-related and non-alcohol-related suicide in Finland—an

individual-level population study. PLoS One 2014;9:e98405.

28 Reseland S, Bray I, Gunnell D. Relationship between antidepressant sales and secular

trends in suicide rates in the Nordic countries. Br J Psychiatry 2006;188:354–8.

29 Matsubayashi T, Ueda M. The effect of national suicide prevention programs on

suicide rates in 21 OECD nations. Soc Sci Med 2011;73:1395–400.

30 Lewitzka U, Sauer C, Bauer M, Felber W. Are national suicide prevention programs

effective? A comparison of 4 verum and 4 control countries over 30 years. BMC

Psychiatry 2019;19:158.

31 Myllykangas M, Parhi K. The history of psychiatric epidemiology in Finland:

from national needs to international arenas, 1900s–1990s. Bull Hist Med 2023;97:

320–49.

32 Kuokkanen A, Varje P, Väänänen A. Struggle over employees psychological well-

being. The politization and depolitization of the debate on employee mental health

in the Finnish insurance sector. Manage Organ Hist 2020;15:252–72.

33 Reeves A, McKee M, Stuckler D. Economic suicides in the Great Recession in

Europe and North America. Br J Psychiatry 2014;205:246–7.

34 Chang SS, Stuckler D, Yip P, Gunnell D. Impact of 2008 global economic crisis on

suicide: time trend study in 54 countries. 2013;347:f5239.

35 Partonen T. A new national suicide prevention programme in Finland. Psychiatria

Fennica 2020;51:10–5.
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