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Background
The largest excess mortality risk has been reported for combi-
nations of psychiatric disorders that included substance use
disorders.

Aims
To study the associations of different non-substance-related in-
patient psychiatric diagnoses with all-cause mortality and sui-
cide up to 28 years of age after entering substance use
treatment.

Method
National register data on psychiatric hospital admissions and
death were combined with the treatment records of over 10 000
individuals in substance use treatment between 1990 and 2009.
Cox regression was used to calculate hazard ratios (HRs) with
95% CIs for all-cause and suicide-specific mortality from the time
of entering substance use treatment.

Results
Nearly one-third (31.4%; n = 3330) of the study population had
died during follow-up or by their 65th birthday, with more than
one in ten (n = 385) from suicide. Over half of the study

population (53.2%) had undergone psychiatric in-patient care
and 14.1% involuntary psychiatric care during the study period.
Bipolar disorder andunipolar depressionwere associatedwith a57%
(HR 1.57, 95% CI 1.18–2.10) and 132% (HR 2.32, 95% CI 1.21–4.46)
increase in risk of suicide, respectively. Involuntary psychiatric
care was associated with a 40% increase in risk of suicide (HR
1.42, 95% CI 1.05–1.94).

Conclusion
Severe psychiatric morbidity is common among individuals
seeking treatment for alcohol and/or substance use and specif-
ically mood disorders appear to increase the risk of suicide.
Treatment service planning needs to focus on integrated care for
concomitant substance use and psychiatric disorders to address
this risk.
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Background

Alcohol and substance use disorders (AUD and SUD, respectively),
as well as non-substance-related psychiatric disorders are known
risk factors for early death.1–3 AUD/SUD are among the disorders
with the highest standardised mortality ratio (SMR) of all psychiatric
disorders.3 Accidental drug overdose and suicide have been found to
be leading causes of death among treatment-seeking individuals with
illicit drug use in Finland.4,5 Individuals who seek treatment for sub-
stance-related issues typically have a severe AUD/SUD and accumu-
lated health-related challenges, as well as social problems.6,7

Non-substance-related psychiatric disorders and AUD/SUD are
well-known to be extremely common comorbidities in the general
population.8,9 Estimates of comorbidity vary somewhat according
to study settings and comorbidity is most common among psychi-
atric in-patients.10,11 In clinical populations of individuals with
illicit drug use, roughly two-thirds have at least one comorbid
non-substance-related psychiatric disorder, of which personality,
anxiety and mood disorders are the most prevalent.2 Comorbid
AUD/SUD is often associated with a more severe course and
worse clinical outcomes of psychiatric disorders compared with
individuals without AUD/SUD.

Some studies have found psychiatric comorbidities to be
important risk factors for premature death among individuals
with AUD/SUD.12–14 A recent large population-based study on psy-
chiatric comorbidities and their impact onmortality comprised over
7.5 million people in Denmark. The study found that the largest

excess mortality was observed for combinations of psychiatric dis-
orders that included SUD.15 Of specific psychiatric disorders,
schizophrenia spectrum disorders have been most studied and for
example recent results in the Nordics have shown that SMRs are
highest for individuals with comorbid schizophrenia spectrum dis-
orders and AUD/SUD compared with either disorder alone.16

However, to date only a few studies have sought to understand
how different comorbid psychiatric disorders among individuals
with AUD/SUD can predict premature death. Further, the recruit-
ing of patient cohorts to study this comorbidity and its sequalae
has often been done within psychiatric treatment settings and
from the perspective of a psychiatric illness, most often psychotic
disorders, and not vice versa.

Aims

Among a Finnish cohort of over 10 000 individuals who had sought
treatment for AUD/SUD between 1990 and 2009, we aimed to study
the associations of different non-substance-related in-patient
psychiatric diagnoses with subsequent all-cause mortality and
suicide up to 28 years after entering substance use treatment.

Method

This study used data from a larger register-based follow-up study on
criminality, health and taxation of in-patients and out-patients
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entered into treatment for substance use. The data included the
treatment records of 10 901 individuals who had sought treatment
for alcohol or substance use at one of the three studied treatment
units of the A-Clinic Foundation between 1990 and 2009.

Data regarding education, psychiatric hospital admissions and
mortality were retrieved from national registers and combined
with this treatment data. Permission was obtained from each
respective register as well as the National Institute for Health and
Welfare to combine the data-sets. The ethics committee of the
A-Clinic Foundation approved the study protocol. The data were
anonymised.

Study sample

The study sample comprised individuals who had sought treatment
for alcohol or substance use at one of the three studied treatment
units of the A-Clinic Foundation between 1990 and 2009.
Järvenpää Addiction Hospital (JAH) is a nationally operating hos-
pital specialised in the treatment of AUD and SUD in Finland. It
offers a variety of in-patient programmes, including detoxification
from alcohol and other substances, and rehabilitation programmes
for men and women also with dual diagnoses, a family treatment
programme and an opioid substitution treatment (OST) pro-
gramme. The data included the treatment records of a total of
5287 patients admitted to JAH between 1990 and 2009. All in-
patients (n = 4558) and out-patients (n = 95) in the electronic treat-
ment document system from March 1997 to the end of 2009 were
included as well as a group of in-patients (n = 634) before the elec-
tronic documenting system was implemented.17 The mean number
of days in treatment was 24, ranging from 1 to 280 days.

Information regarding all out-patients (n = 6514) in two out-
patient addiction units in Helsinki from May 1990 to September
of 2009 were also included in the study. The first clinic was
founded in 1990 and provided treatment services for a variety of
addictions. The other clinic provided mainly OST from 1998
onwards. Out-patient treatment consists largely of therapy and
counselling for individuals or groups with the overall aim to help
patients stop or reduce their substance use, reduce the harm asso-
ciated with substance use and improve their overall quality of life.
The overall data included 900 individuals (8.3% of all 10 901 treat-
ment seeking individuals) who were patients both at one of the two
out-patient clinics and at JAH.

Final sample

This study focused on the working-age individuals in the study
population in order to evaluate premature mortality related to
AUD/SUD and psychiatric comorbidity. Thus, individuals aged
<18 and >65 years were excluded from the analyses. Of the 10 901
treatment-seeking individuals, both substance-use treatment data
and information regarding psychiatric hospital admissions were
available for 10 888 individuals of whom 135 were excluded
because of age (<18 or >65 years when first entering treatment).
A further 148 were diagnosed with dementia (290, 294.1; F00-
F09) during in-patient psychiatric care and thus excluded, leaving
us with a final sample of 10 605.

Substance use

Substance use was categorised into three groups by combining
treatment and hospital data. The first group (AUD group) included
individuals with AUD only (n = 3220). The second group (SUD
group) included individuals with one or more SUD or a combin-
ation of AUD and SUD (n = 4341). The third group (SU–NAS
group) included individuals who had sought treatment from one
of the out-patient clinics but did not have recorded diagnoses or

any hospital admissions because of AUD/SUD between 1990 and
2009 (n = 3044). This group has been characterised in more detail
previously.17

Psychiatric in-patient care and diagnoses

The National Institute for Health and Welfare maintains a registry
of all hospital admissions in Finland. The retrieved data included
information on psychiatric hospital admissions and diagnoses of
psychiatric disorders from those admissions between 1990 and
2009.

Psychiatric hospital admissions during the study period were
extracted from the data. Psychiatric admissions included admis-
sions to specialised psychiatric in-patient care as well as some
admissions to JAH for comorbid psychiatric and AUD/SUD
between 1998 and 2001. Before and after this period, entering treat-
ment at JAH was not guided to be coded in the national registers as
psychiatric hospital admission. Further, information on involuntary
admission to psychiatric in-patient care was extracted and dichoto-
mised as yes/no depending on whether the individual had under-
gone involuntary care for at least 1 day during the study period.
Involuntary care is strictly regulated in Finland by legislature and
criteria include (a) the presence of a severe mental disorder
(mainly psychoses, psychotic mania or psychotic depression), (b)
the person presents an imminent danger to themselves or other
persons and (c) other, less severe forms of treatment are not suitable.
Involuntary care is good as it is always carried out in a specialised
psychiatric in-patient setting with extremely rare instances where
a somatic emergency requires somatic hospital care. According to
regulations governing AUD/SUD treatment, involuntary care is
technically also possible for severe AUD/SUD, when an individual
has either an imminent risk of death or acts violently, but involun-
tary care on this basis has been utilised only a handful of times
during past decades in Finland.

The patients’ primary diagnosis, as well as two secondary diag-
noses were recorded by using ICD-9 or ICD-10 codes. Psychiatric
diagnoses were grouped according to their respective ICD-categor-
ies: schizophrenia or related psychoses (ICD-9- 295xx, 297xx,
298xx; ICD-10 F20-F29), bipolar disorder (ICD-9 296.xx excluding
296.2 and 296.3; ICD-10 F30-F31), unipolar depression including
dysthymia (ICD-9 296.2, 296.3, 300.4, 311; ICD-10 F32-F33,
F34.1), anxiety disorder including obsessive–compulsive disorder
(ICD-9 300; ICD-10 F40-F42), personality disorder (ICD-9 301;
ICD-10 F60-F61) and adjustment reaction including acute stress-
related disorder and post-traumatic stress disorder (ICD-9 308,
309; ICD-10 F43).

Psychiatric disorders are highly comorbid. Further, conversion
of psychiatric diagnoses, for example from unipolar depression to
bipolar disorder over time is quite common. To investigate the
role of different non-substance-related psychiatric disorders on
mortality, six mutually exclusive hierarchical groups prioritising
severity were formed. Individuals were categorised into one of the
following groups according to whether they had undergone psychi-
atric in-patient care during the study period with the following
priority order:

(a) schizophrenia or related psychoses;
(b) bipolar disorder;
(c) unipolar depression;
(d) anxiety disorder;
(e) personality disorder; and
(f) adjustment reaction.

Thus, individuals with schizophrenia or related psychoses could also
have a diagnosis of bipolar disorder, unipolar depression, anxiety,
personality and/or adjustment disorders, but these additional
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diagnoses are irrelevant to the categorisation as only the highest cat-
egory was recorded. Participants with for example unipolar depres-
sion could also have an anxiety, personality or adjustment disorder
(but no schizophrenia or related psychoses, or bipolar disorder) and
participants with an adjustment disorder could not have any of the
other diagnoses at any time during the study period. Individuals

who had not been in psychiatric in-patient care were considered
as the reference group.

Individuals who had been in psychiatric in-patient care but were
not categorised into any of the above-mentioned diagnostic groups,
had been admitted to psychiatric in-patient care for alcohol or sub-
stance-related diagnoses only. These individuals were not included

Table 1 Background information, psychiatric admissions and mortality of treatment-seeking individuals for alcohol and/or substance use between
1990–2009. Differences between groups (χ2-test) alive versus deceased and all-cause mortality versus suicide (decade of birth not included), differences
between age at death (Welch’s t-test, one-way ANOVA)

Total, n (%) Alive, n (%)

Deceased Age at death

All-cause, Suicide, All-cause, Suicide,

n (%) n (%) mean (s.d.) mean (s.d.)

Total 10 605 (100.0) 7275 (68.6) 3330 (31.4) 385 (3.6) 47.6 (10.7) 40.3 (10.5)
Gender

Men 7127 (67.2) 4595 (63.2) 2532 (76.0)*** 264 (68.6)*** 47.7 (10.7) 40.3 (10.4)
Women 3478 (32.8) 2680 (36.8) 798 (24.0) 121 (31.4) 47.3 (10.7) 40.2 (10.7)

Decade of birth
1930 385 (3.6) 294 (4.0) 91 (2.7) 4 (1.0) 69.1 (7.8) 66.7 (7.3)
1940 1644 (15.5) 946 (13.0) 698 (21.0) 38 (9.9) 60.3 (7.4) 55.1 (7.2)
1950 2718 (25.6) 1515 (20.8) 1203 (36.1) 110 (28.6) 52.0 (7.5) 47.2 (7.2)
1960 2536 (23.9) 1786 (24.5) 750 (22.5) 111 (28.8) 43.2 (7.2) 39.6 (7.4)
1970 2211 (20.8) 1784 (24.5) 427 (12.8) 87 (22.6) 34.2 (6.4) 31.4 (6.2)
1980 1111 (10.5) 950 (13.1) 161 (4.8) 35 (9.1) 28.4 (5.1) 27.0 (4.8)

Education
≥12 years 5474 (51.6) 3 885 (53.4) 1589 (47.7)*** 189 (49.1) 49.1 (9.6)*** 43.4 (9.0)***
<12 years 5131 (48.4) 3390 (46.6) 1741 (52.3) 196 (50.9) 46.1 (11.5) 37.2 (11.0)

Living in the capital
No 4487 (42.3) 3229 (44.4) 1258 (37.8)*** 166 (43.1)* 46.6 (11.4)*** 39.4 (10.6)
Yes 6118 (57.7) 4046 (55.6) 2072 (62.2) 219 (56.9) 48.1 (10.3) 40.9 (10.4)

Substance use
AUD only 3220 (30.4) 1818 (25.0) 1402 (42.1)*** 124 (32.2)*** 51.5 (8.4)*** 44.3 (9.4)***
SUD 4341 (40.9) 3160 (43.4) 1181 (35.5) 189 (49.1) 41.7 (10.7) 37.8 (10.1)
SU–NAS 3044 (28.7) 2297 (31.6) 747 (22.4) 72 (18.7) 49.4 (10.6) 39.7 (11.1)

Psychiatric in-patient care
No 4961 (46.8) 3454 (47.5) 1507 (45.3)* 145 (37.7)** 49.2 (10.1)*** 41.6 (10.5)
Yes 5644 (53.2) 3821 (52.5) 1823 (54.7) 240 (62.3) 46.2 (11.0) 39.5(10.4)

Involuntary psychiatric in-patient care
No 9109 (85.9) 6241 (85.8) 2868 (86.1) 303 (78.7)*** 48.2 (10.5)*** 41.1 (10.3)**
Yes 1496 (14.1) 1034 (14.2) 462 (13.9) 82 (21.3) 43.6 (11.5) 37.0 (10.5)

Psychosisa

No 9475 (89.3) 6457 (88.8) 3018 (90.6)* 329 (85.5)*** 47.9 (10.6)*** 40.7 (10.4)*
Yes 1130 (10.7) 818 (11.2) 312 (9.4) 56 (14.5) 44.0 37.7 (10.4)

Bipolar disorder
No 8266 (77.9) 5658 (77.8) 2608 (78.3) 251 (65.2) 47.8 (10.7)* 40.4 (10.3)
Yes 2339 (22.1) 1617 (22.2) 722 (21.7) 134 (34.8) 46.7 (10.9) 40.1 (10.8)

Unipolar depression
No 8477 (79.9) 5811 (79.9) 2666 (80.1) 254 (66.0)** 47.6 (10.7) 39.7 (10.3)
Yes 2128 (20.1) 1464 (20.1) 664 (19.9) 131 (34.0) 47.4 (10.7) 41.3 (10.8)

Anxiety disorder
No 9693 (91.4) 6639 (91.3) 3054 (91.7) 340 (88.3)* 47.9 (10.7)*** 40.5 (10.4)
Yes 912 (8.6) 636 (8.7) 276 (8.3) 45 (11.7) 44.3 (10.7) 38.2 (10.9)

Personality disorder
No 8844 (83.4) 6076 (83.5) 2 768 (83.1) 288 (74.8)*** 48.4 (10.6)*** 41.0 (10.4)*
Yes 1761 (16.6) 1199 (16.5) 562 (16.9) 97 (25.2) 43.6 (10.4) 37.9 (10.6)

Adjustment reaction
No 10 091 (95.2) 6904 (94.9) 3187 (95.7) 365 (94.8) 47.7 (10.7)*** 40.4 (10.5)
Yes 514 (4.8) 371 (5.1) 143 (4.3) 20 (5.2) 43.7 (10.3) 38.3 (10.5)

Other psychiatric diagnoses
No 8682 (81.9) 6034 (82.9) 2648 (79.5)*** 337 (87.5)*** 47.7 (10.6) 40.5 (10.5)
Yes 1923 (18.1) 1241 (17.1) 682 (20.5) 48 (12.5) 47.0 (11.3) 38.9 (10.4)

Psychiatric disorders, categorisedb

Psychosisa 1130 (10.7) 818 (11.2) 312 (9.4)* 56 (14.5)*** 44.0 (11.1)*** 37.7 (10.4)
Bipolar disorder 1697 (16.0) 1149 (15.8) 548 (16.5) 99 (25.7) 48.2 (10.5) 41.1 (10.7)
Unipolar depression 128 (1.2) 81 (1.1) 47 (1.4) 10 (2.6) 48.9 (8.5) 48.5 (4.9)
Anxiety disorder 217 (2.0) 147 (2.0) 70 (2.1) 9 (2.3) 41.6 (10.2) 38.6 (9.1)
Personality disorder 425 (4.0) 287 (3.9) 138 (4.1) 16 (4.2) 42.0 (10.7) 32.3 (7.2)
Adjustment reaction 124 (1.2) 98 (1.3) 26 (0.8) 2 (0.5) 42.0 (10.7) 36.5 (0.7)

AUD, alcohol use disorder; SUD, substance-use disorder; SU–NAS, individuals who did not have recorded diagnoses or any hospital admissions because of AUD/SUD.
a. Schizophrenia or related psychoses; psychotic mania and psychotic depression included in the bipolar disorder and unipolar depression categories, respectively.
b. Six mutually exclusive hierarchical groups of non-substance-related psychiatric disorders prioritising severity; all differences between groups not analysed because of small cell size.
***P < 0.001, **P < 0.01, *P < 0.05.
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in the analyses where diagnostic grouping was used because of the
following reasons: (a) the aim was to study the association of
non-substance-related psychiatric disorders on all-cause mortality
and suicide among treatment-seeking individuals with AUD/SUD
and (b) the study population was already known to have sought
treatment for AUD/SUD.

Death

Data concerning date and causes of death in the study population
were obtained from Statistics Finland up to 31 December 2018.
Mortality data was collected up to this date or until the individual
turned 65 years, after which they were considered alive. The classi-
fications of causes of death are reported using the 54-group classifi-
cation of underlying causes of death.18 This classification takes into
account data on both underlying and additional causes of death in
the risk analysis for alcohol- and other substance-related deaths, as
well as suicide. An inquest into the cause of death including an
autopsy is routinely carried out in all deaths in Finland where the
cause is not evident. In the cases of death, for example, by poison-
ings, overdoses or falls where suicidal intent is unclear, the deaths
are not included in the suicide category.

Background variables

Previous research conducted in this study population and others has
found that gender, date of birth, education and urban versus rural
living are associated with mortality.17,19,20 The background variables
derived from treatment data (n = 10 605) included gender, decade of
birth and living in the urban capital area or in other, more rural, parts
of Finland. Additionally, data from the national Register of
Completed Education and Degrees were provided by Statistics
Finland. Patients were categorised into two groups: no secondary
education completed and secondary education (or more) completed
corresponding respectively to <12 and ≥12 years of education.

Statistical analyses

Distributions are presented with frequencies and percentages using
cross-tabulation. Significance for the differences in frequencies was
tested with chi-squared and Fisher’s tests. Ages at death are pre-
sented with means and standard deviations (s.d.). Mean ages at
death were compared with Welch’s t-test and one-way ANOVA.
Cox regression was used to calculate hazard ratios (HRs) with
95% confidence intervals for all-cause mortality and suicide-specific
mortality from the time of first treatment contact for alcohol and/or
substance use. As a result of the differences in the baseline hazard
for mortality in the AUD, SUD and SU–NAS groups, the propor-
tional hazards assumptions of the Cox models were not satisfied,
and they were stratified according to substance use. The HRs for
psychiatric in-patient care and involuntary care, as well as the
different diagnostic groups were calculated using no psychiatric
in-patient care as the reference group. Decade of birth, gender,
secondary education and living in the capital were included as
covariates. The overall model fit was evaluated with likelihood ratio
test. Results were considered statistically significant when P < 0.05.
P-values presented are unadjusted for multiple comparisons.

The analyses were performed using SPSS v.26.0.0.0. Figures
were drawn using ggadjustedcurves() from R (v.4.0.0) package surv-
miner (v.0.4.8).

Results

Nearly one-third (31.4%; n = 3330) of the study population had died
by the end of 2018 or by their 65th birthday (Table 1). More than
one in ten (n = 385) of the deceased individuals had died by
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suicide. Themean age at death was 47.6 years (s.d. 10.7) with suicide
occurring at a younger age (mean age at death 40.3 years, s.d. 10.5).

Causes of death differed according to gender, age group and
history of psychiatric in-patient care (Table 2). Alcohol-related dis-
eases and poisonings were the more common among older men and
women compared with younger adults. Suicides accounted for on
average a little over a tenth of all deaths, however, there was
much variation in suicide rates. Suicides comprised 7.6% of all
deaths among older males without a history of psychiatric in-
patient care but were the leading cause of death among younger
women who had undergone psychiatric in-patient care (35.3%).

Psychiatric in-patient care and diagnoses

Of the 10 605 individuals who had sought treatment for AUD/SUD,
53.2% (n = 5644) had been admitted to psychiatric in-patient care
during the study period. Of these, 569 individuals had undergone
psychiatric in-patient care in a dual diagnosis setting at JAH only.
A total of 14.1% (n = 1496) individuals had undergone involuntary
psychiatric in-patient treatment for at least 1 day. Bipolar disorder
was the most common diagnosis category (16.0%; n = 1697/10 605)
according to the hierarchical diagnostic grouping (Table 1).

All-cause mortality and death because of suicide overall accord-
ing to psychiatric in-patient care status and psychiatric disorder
grouping are presented in Fig. 1. The survival rates in Fig. 1 have
been marginally adjusted for gender, decade of birth and the strati-
fication of substance use grouping.

In the fully adjusted models, involuntary psychiatric in-patient
care was associated with a 40% increase in risk of suicide (HR 1.42,
95% CI 1.05–1.94), but no significant association was found for all-
cause mortality (Table 3). Bipolar disorder and unipolar depression
were associated with a 57% (HR 1.57, 95% CI 1.18–2.10) and 132%
(HR 2.32, 95% CI 1.21–4.46) increase in risk of suicide, respectively.
Of the different psychiatric diagnoses, schizophrenia and related
psychoses were associated with a slight decrease in all-cause

mortality (HR 0.87, 95% CI 0.76–0.99). After adjustment for con-
founding variables, the association between depression and all-
cause mortality attenuated to statistically non-significant.

Discussion

Main findings and interpretation of our findings

AUD/SUD are significant risk factors for premature death, includ-
ing death by suicide and significant premature mortality among
treatment-seeking individuals with AUD/SUD was also observed
in this study. Despite the marked risk of death, specifically violent
death, associated with AUD/SUD in previous literature, in this
study, a history of involuntary psychiatric in-patient care and hos-
pital admissions because of bipolar disorder or unipolar depression
were associated with an even further elevated risk of suicide.

Suicides were, not perhaps surprisingly, more common among
men than women in this population when addressing the number of
deaths. However, it is to be noted, that the ratio of deaths because of
suicide was disproportionately large among younger women who
had undergone psychiatric in-patient care (35.3%) compared with
other groups. Previous literature has demonstrated that the mortal-
ity hazard ratio due to alcohol and substance use is stronger for
women compared with men.21,22 It is to be noted that AUD/SUD
are more prevalent among men than women, whereas other psychi-
atric disorders are often more common among women. However,
younger, poorly educated men with serious mental illness have
been shown to be at risk to go untreated which may be reflected
in a disproportionately small number of hospitalizations.23

While this possible bias is to be taken into consideration in the inter-
pretation of these results, a question about the interaction of age,
gender and psychiatric morbidity on the risk of suicide among indi-
viduals with substance use can be raised.

Psychiatric hospital admissions were extremely common in this
population, most of which were for non-substance-related issues,
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Table 3 Hazard ratios (HR) for all-cause and suicide-specific mortality separately according to psychiatric hospital admission (model 1) and psychiatric diagnostic groups (model 2), Cox proportional hazardsmodel stratified by
substance-use grouping (n = 10 605)

All-cause mortality between ages 18
and 64

Suicide-specific mortality between
ages 18 and 64

All-cause mortality between ages 18
and 64

Suicide-specific mortality between
ages 18 and 64

Model 1 Model 2

HR 95% CI P HR 95% CI P HR 95% CI P HR 95% CI P

Decade of birth
1930 (reference) <0.001 0.202 <0.001 0.247
1940 0.85 0.69−1.07 0.163 1.24 0.44−3.49 0.684 0.81 0.64−1.02 0.076 1.13 0.40−3.21 0.814
1950 0.62 0.49−0.77 <0.001 1.76 0.64−4.80 0.273 0.61 0.48−0.76 <0.001 1.65 0.60−4.52 0.333
1960 0.40 0.32−0.50 <0.001 1.75 0.64−4.80 0.280 0.38 0.30−0.48 <0.001 1.63 0.59−4.50 0.343
1970 0.27 0.21−0.34 <0.001 1.49 0.54−4.16 0.445 0.26 0.20−0.33 <0.001 1.42 0.51−3.97 0.507
1980 0.23 0.18−0.30 <0.001 1.25 0.44−3.61 0.675 0.21 0.16−0.28 <0.001 1.15 0.39−3.37 0.797

Male gender 1.68 1.55−1.82 <0.001 1.15 0.93−1.43 0.202 1.67 1.53−1.83 <0.001 1.21 0.96−1.53 0.104
Education <12 years 1.20 1.12−1.29 <0.001 1.09 0.89−1.34 0.401 1.22 1.13−1.32 <0.001 1.17 0.94−1.46 0.154
Living in the capital 1.19 1.11−1.28 <0.001 1.16 0.94−1.44 0.169 1.26 1.16−1.37 <0.001 1.17 0.93−1.47 0.181
Psychiatric in-patient care − − − − − −

No (reference) 0.501 0.023 − − − − − −
Yes, only voluntary psychiatric in-patient care 1.00 0.92−1.09 0.969 1.00 0.77−1.29 0.968 − − − − − −
Yes, involuntary psychiatric in-patient care 1.06 0.95−1.19 0.312 1.42 1.05−1.94 0.025 − − − − − –

Psychiatric disorder, categoriseda − − − − − −
No psychiatric in-patient care (reference) − − − − − − 0.013 0.007
Psychosisb − − − − − − 0.87 0.76−0.99 0.039 1.17 0.83−1.64 0.385
Bipolar disorder − − − − − − 1.01 0.90−1.12 0.889 1.57 1.18−2.10 0.002
Unipolar depression − − − − − − 1.34 1.00−1.79 0.054 2.32 1.21−4.46 0.011
Anxiety disorder − − − − − − 1.23 0.96−1.58 0.095 1.10 0.55−2.20 0.781
Personality disorder − − − − − − 0.94 0.78−1.13 0.511 0.86 0.50−1.48 0.591
Adjustment reaction − − − − − − 0.70 0.48−1.04 0.076 0.44 0.11−1.77 0.247

a. Six mutually exclusive hierarchal groups of non-substance-related psychiatric disorders prioritising severity, no psychiatric in-patient care during the study period used as reference.
b. Schizophrenia or related psychoses; psychotic mania and psychotic depression included in the bipolar disorder and unipolar depression categories, respectively.
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and a need for involuntary psychiatric care was also relatively fre-
quent. Unipolar depression was quite common as one in five indi-
viduals had been admitted to hospital with a diagnosis of unipolar
depression (20.1%). However, unipolar depression appeared to
transition into or be accompanied by more severe mood disorders
or psychotic disorders, as stratification of diagnoses according to
severity showed, that only 1.2% had in fact been in psychiatric in-
patient care for unipolar depression but never for bipolar disorder
or schizophrenia or related psychoses. This is in keeping with the
fact that bipolar disorder is often diagnosed with considerable
delay and bipolar depression may have been mistakenly identified
as unipolar. Personality disorders were relatively common diagno-
ses (16.6%), but when stratifying psychiatric disorders hierarchic-
ally, only 4.0% had hospital admissions with a diagnosis of
personality disorder, but without a more severe diagnosis of schizo-
phrenia or related psychoses or mood disorder.

A history of in-patient psychiatric care in not directly indicative
of the prevalence of comorbid non-substance-use-related psychi-
atric disorders in this study population. Rather, a history of in-
patient psychiatric care can be viewed as a proxy for the severity
of the comorbid psychiatric disorder. Psychiatric hospital beds
were cut rapidly in Finland in the 1990s because of a major recession
and subsequent cuts to healthcare. Thus, the threshold for psychi-
atric hospital admissions has shifted, even within the study
period, and more often out-patient care is used in situations
where in-patient care would have been prioritised. Nowadays, the
treatment of psychiatric disorders happens more predominately
in out-patient settings.

Finland, like most other European countries and for example,
Japan, India, Australia, Argentina and Brazil has a universal health-
care system, where healthcare is provided for all citizens. In Finland,
substance-use-related issues have typically been treated separately
from other mental health disorders. There have been times when
individuals have been denied access to specialised psychiatric care
for diagnostic evaluation or treatment of, for example, bipolar dis-
order or severe depression because of having a comorbid AUD/
SUD. They have been treated in addiction settings often administra-
tively under Social Services, where insufficient knowhow on diag-
nosing and treating mental disorders has resulted in these
individuals receiving substandard or in some cases no care at all
for their mental health disorders. Integrated care perspectives for
comorbid psychiatric and substance-related issues have only
recently begun to gain ground.

The finding that schizophrenia or related psychoses were asso-
ciated with a slight decrease in mortality, may reflect the fact that
individuals with the most severe psychiatric disorders are for the
most part in specialised psychiatric care and should thus receive
rigorous treatment for their non-substance-related psychiatric
illness. However, unipolar depressive disorders are often treated
in primary care or, in the case of our study population, most
likely in the context of substance-use treatment settings. Only in
the most severe cases will an individual with unipolar depression
and a comorbid AUD/SUD be admitted to psychiatric in-patient
care, which is reflected in the relatively low number of individuals
who had undergone psychiatric in-patient care because of unipolar
depression in this study (1.2%).

The individuals with AUD only were generally older and more
educated than the other treatment-seeking individuals and had
sought treatment from the studied units at an older age. A signifi-
cant proportion of the treatment-seeking individuals included in
this study did not have a diagnosis of AUD or SUD at any time
during the study period. The individuals in the SU–NAS group
had sought treatment at an out-patient clinic, where walk-in policies
were applied, i.e. anyone could walk in or make an appointment
without a referral. Especially in past decades, alcohol- and

substance-use treatment services were carried out in the context
of Social Services where systematic diagnostic evaluation was not
implemented. The SU–NAS group in this study most resembled
the AUD-only group in terms of year of birth and age at death,
but their all-cause and specifically suicide rates were lower com-
pared with the AUD-only group. None of the individuals in the
SU–NAS group had any admissions to hospital with diagnoses of
AUD/SUD. Previous research evidence suggests that disorder sever-
ity is strongly related to treatment seeking23 and it is plausible that
the differences in mortality risk in this group is explained by a
milder course of AUD/SUD.

Strengths and limitations

This research has several strengths. We were able to utilise large
national treatment data on individuals seeking treatment for
alcohol/substance-related issues. Further, Finnish registries are
comprehensive and provide excellent opportunities to study, for
example, mortality and hospital admissions with little missing
information. An autopsy is carried out in Finland in all cases
where there are individuals where the cause of death is unclear
and the Finnish death register and the methods for determining
the underlying cause of death are comprehensive. Combining treat-
ment data and data from different registers is reliable using the per-
sonal social security number each Finnish individual is given.
However, a limitation is that only hospital data were available,
which precluded the use of data on out-patient psychiatric diagno-
ses. The use of a hierarchical psychiatric outcome variable may
underestimate the latter outcomes such as personality disorder
due to loss of cases.

Implications

This research underscores the fact that severe, non-substance-
related psychiatric comorbidities requiring in-patient psychiatric
care are extremely common among individuals seeking treatment
for AUD/SUD. It is not acceptable that individuals do not receive
adequate psychiatric treatment for their mental health disorders if
they have a comorbid AUD/SUD, and this study shows that these
individuals actually frequently require robust psychiatric care in
the form of in-patient or even involuntary treatment, regardless.
This calls into question the rationale for segregated treatment deliv-
ery of AUD/SUD and other psychiatric non-alcohol/substance-
related disorders. Knowledge and knowhow on providing integrated
care for comorbid disorders is acutely needed.

The already high suicide mortality associated with AUD/SUD is
even higher among individuals who have undergone involuntary
psychiatric in-patient treatment and among those with comorbid
depression and bipolar disorder. The proportion of suicides was
highest among young adult women who had undergone psychiatric
in-patient treatment. Much more research on treatment strategies
for co-occurring disorders is needed to diminish this risk.
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