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IMPORTANCE Although incidence of suicide in depression varies remarkably temporally, risk
factors have been modeled as constant and remain uncharted in the short term. How
effectively factors measured at one point in time predict risk at different time points is
unknown.

OBJECTIVE To examine the absolute risk and risk factors for suicide in hospitalized patients
with depression starting from the first days after discharge up to 2 years and to evaluate
whether the size of relative risk by factor displays temporal patterns over consecutive phases
of follow-up.

DESIGN, SETTING, AND PARTICIPANTS This population-based study using Finnish registers
(hospital discharge, population, and cause of death registers) included all hospitalizations for
depression as the principal diagnosis in Finland from 1996 to 2017, with a maximum follow-up
of 2 years. Data were analyzed from January 2022 to November 2023.

MAIN OUTCOMES AND MEASURES Incidence rate (IR), IR ratios, hazard functions, and hazard
ratios for suicide by consecutive time periods (O to 3 days, 4 to 7 days, 7 to 30 days, 31to 90
days, 91to 365 days, and 1to 2 years) since discharge.

RESULTS This study included 193 197 hospitalizations among 91161 individuals, of whom
51197 (56.2%) were female, and the mean (SD) age was 44.0 (17.3) years. Altogether,
patients were followed up to 226 615 person-years. A total of 1219 men and 757 women died
of suicide. Incidence of suicide was extremely high during the first days after discharge (IR of
6062 [95% Cl, 4963-7404] per 100 000 on days O to 3; IR of 3884 [95% Cl, 3119-4835] per
100 000 on days 4 to 7) and declined thereafter. Several factors were associated with risk of
suicide over the first days after discharge. Current suicide attempt by hanging or firearms
increased the risk of suicide most on days O to 3 (IR ratio, 18.9; 95% Cl, 3.1-59.8) and on days
Oto 7 (IRratio, 10.1; 95% Cl, 1.7-31.5). Temporal patterns of the size of the relative risk
diverged over time, being constant, declining, or increasing. Clinical factors had the strongest
association immediately. Relative risk remained constant among men and even increased
among those with alcohol or substance use disorder.

CONCLUSIONS AND RELEVANCE In this study, patients hospitalized for depression had
extremely high risk of suicide during the first days after discharge. Thereafter, incidence
declined steeply but remained high. Within the periods of the highest risk of suicide, several
factors increased overall risk manyfold. Risk factors' observed potencies varied over time and
had characteristic temporal patterns.
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f all factors, depression is associated with the high-

estrisk of suicide.! Of all people dying of suicide, more

than half had depression,? and up to 7% to 8% of men
and 4% of women with severe depression die of suicide.>* Of
all people dying of suicide, approximately 40% had been
hospitalized.>® After discharge, the risk of suicide in the first
week and up to a month is highest,”® thereafter gradually
declining.?° Arguably, the risk after discharge is highest among
those with depression relative to other disorders,>”1° al-
though limited studies have investigated illness-specific rates.®
Such a population with a distinct high-risk period in contact
with psychiatric care forms a prioritizable target for selective
suicide prevention.

Studies of risk factors of suicide in the coming days or week
have notbeen feasible, despite a potentially pivotal role in clini-
cal decision-making and care planning. In more than half of
all suicides, the first lifetime attempt is lethal.!!2 In more than
80% of suicides with previous attempts, the fatal attempt oc-
curs within 1 year of the first."! By contrast, only a minority of
all who have survived a suicide attempt eventually die of
suicide.>!* Since surviving and dying by a suicide attempt rep-
resent partly overlapping populations with differences in char-
acteristics, caution is needed when generalizing findings from
proxy studies of those who attempt suicide to those who die
of suicide.’®!* Risk factors for suicide may, to a varying de-
gree, be specific to disorders, but most studies are not illness
specific'*® or the scarce depression-specific evidence is lim-
ited to long-term risk factors.>!® A systematic review yielded
few consistent findings on risk factors for suicide within a year
of discharge from a psychiatric hospital.® The low incidence
of suicides even among these high-risk populations necessi-
tates enormous samples in risk factor studies.

The success of research on risk factors for suicide over
the past decades has been compromised by several method-
ological constraints.!®> Key limitations include static model-
ing over long-term follow-ups and a lack of studies on im-
minent risk factors. Such approach contrast with current
understanding of suicidal behavior influenced by volatile
state-dependent factors, like depression and traitlike pre-
disposing or indirect factors.'®17-2° In addition, social fac-
tors contribute to suicidal diathesis and selection of lethal
method on outcome'”?! but are subject to change. Whether
characteristic risk factors for imminent suicide exists and, if
so, the extent to which they retain their role for an extended
period are unknown. More than 3 decades ago, Fawcett
et al?? investigated time-related predictors for suicide but
were constrained by a low base rate. Temporal variations
have been investigated via timing of suicidal ideation
by ecological momentary assessment?® and via suicide
attempts by life-chart methodology!® instead of evaluating
actual suicides. Neglecting time-dependent risks when
summarizing varying lengths of follow-up data can poten-
tially result in biased findings. The effects of clinical factors
could be strongest in the short term since clinical states are
variable and current states likely predict more accurately
temporally close than distant states. Over time, the effects
of factors could display diverging temporal patterns, influ-
enced by the inherent tendency of a factor to change or by
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Key Points

Question What are the immediate and long-term risks and risk
factors for suicide after hospitalization for patients with
depression, and are there factor-specific time-dependent risks?

Findings In this cohort study including all 193 197 hospitalizations
for depression in Finland from 1996 to 2017, patients hospitalized
for depression had extremely high risk of suicide in the first days
after discharge, with 7 factors modifying overall risk manyfold. The
relative risk of each factor showed diverging temporal patterns,
being constant, declining, or increasing.

Meaning Discharged patients with depression form a very
high-risk group for immediate suicide, with the risk influenced by
several factors with characteristic temporal patterns of observed
potency.

possible indirect associations. Neither imminent risk factors
nor temporal patterns in any factor have been demonstrated
to be linked to suicide deaths.

In this Finnish register-based study of patients hospital-
ized for depression from 1996 to 2017, we examined inci-
dence of suicide starting from day 1 after discharge up to 2
years, risk factors forimminent suicide beginning over the first
days after discharge, and variations in the size of a relative risk
of a factor for risk of suicide during consecutive phases of
follow-up.

Methods

This Finnish register-based study identified all psychiatric
hospitalizations of patients 18 years and older for depres-
sion from 1996 to 2017, and followed individuals up to 2
years from the last discharge. Individuals may have had sev-
eral hospitalizations, and each discharge marked the begin-
ning of a new follow-up period. The Ethics Committee of
the Finnish Institute for Health and Welfare approved the
study. Population registers were linked by personal identity
codes at the individual level, with the permission of Statis-
tics Finland and the Finnish Institute of Health and Welfare.
For register-based studies, no informed consent is required.
This study followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) reporting
guideline.

Care Register for Health Care

Episodes with depressive disorder as the principal diagnosis
were identified from the Care Register for Health Care (CRHC)
by the International Statistical Classification of Diseases and Re-
lated Health Problems, Tenth Revision (ICD-10) codes F32-33.
Same-day discharges and readmissions were combined into 1
episode (the most serious diagnosis code defined the whole
episode). We excluded patients with a comorbid diagnosis of
a major psychotic disorder (ICD-10 codes F20-29) or bipolar
disorder (ICD-10 code F31). Comorbid diagnoses of alcohol
harmful use (ICD-10 code F10.1) and alcohol dependence syn-
drome (ICD-10 code F10.2; henceforth, alcohol use disorders
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[AUDs]) or of other substance harmful use (ICD-10 codes F11.1
to F16.1, F18.1, and F19.1) and substance dependence syn-
drome (ICD-10 codes F11.2 to F16.2, F18.2, and F19.2; hence-
forth, substance use disorders [SUDs]) were identified. Since
1996, national guidelines have instructed use of operational-
ized ICD-10 Diagnostic Criteria for Research for clinical diag-
noses, displaying good accuracy in the CRHC.2* For each
index episode, we retrieved date of admission and discharge,
overall severity of symptoms and functioning at admission
by Global Assessment Scale (GAS) score, and whether the
patient was involuntarily referred.

Nonfatal suicide attempts by each index episode were
identified from the CRHC by ICD-10 codes X60-X84, Y87.0,
and Z91.5. Two distinct categories were modeled: (1) a current
suicide attempt (requiring somatic admission immediately
before or during the index episode or recorded in the psychi-
atric discharge notification) and (2) a previous suicide attempt
within 4 years (from 1996 at the earliest). Data on suicide
attempts include all hospital-treated attempts and from
outpatient care since 1998.

Population Data

Population data of Statistics Finland are annually updated. In-
dividual-level sociodemographic data for each index hospi-
talization were retrieved on living alone (yes or no), house-
hold disposable income, and education level.

Causes of Death

Statistics Finland maintains a register on dates and causes of
death. Suicides were identified by ICD-10 codes X60-X84,
Y87.0, and Z91.5. The Finnish medicolegal death investiga-
tion standards yield reliable identification of suicides, leav-
ing only a few undetermined deaths.?”

Follow-Up

Discharged patients were followed up on the registers for up
to 2 years or until death, readmission, emigration, or Decem-
ber 2017, whichever came first. A readmission after 1 whole
day of discharge denoted a new index episode. Other events
than suicide, including diagnostic conversion to primary
psychotic or bipolar disorder in the CRHC, were treated as
censored.

The cause of death register includes data on place of death
and the CRHC on deaths occurring during the hospital epi-
sode. Based on these data, we excluded those dying during hos-
pitalization while retaining those dying subsequently on the
day of discharge.

Statistical Analysis

Hazard functions and hazard ratios for categorical covariates
were estimated for the first 2 years by using a method based
on penalized cubic splines.2® For continuous covariates, a 2-di-
mensional tensor was used to visualize the surface between
follow-up time and covariate values. Suicide incidence was es-
timated with Poisson regression by splitting follow-up time to
3 days, 1 week, 1 month, 3 months, 1 year, and 2 years. Inci-
dence rate ratios (IRRs) by covariate and multivariable Pois-
son models were estimated for both consecutive and cumu-
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lative time spans correspondingly. Cumulative incidence of
suicide was estimated using the Aalen-Johansen estimator
while considering other events as competing risks. Analyses
were conducted using SAS version 9.4 (SAS Institute) and R
version 4.2.2 (The R Foundation).

. |
Results

This study included 193197 hospitalizations among 91161 in-
dividuals, of whom 51197 (56.2%) were female, and the mean
(SD) age was 44.0 (17.3) years. The median (IQR) number of epi-
sodes per individual was 1 (1-2), and patients were followed up
for a total of 226 615 person-years. The characteristics of in-
dex hospitalizations are presented in Table 1. There were a total
of 1976 suicides.

Incidence

The incidence of suicide is presented in Table 2, and the
cumulative hazard of suicide is presented in Figure 1A. Inci-
dence of suicide was extremely high during the first days
after discharge (incidence rate [IR] of 6062 [95% CI, 4963-
7404] per 100 000 on days O to 3; IR of 3884 [95% CI, 3119-
4835] per 100 000 on days 4 to 7), with a marked sex differ-
ence (male: IR 0of 8551 [95% CI, 6565-11138] per 100 000 on days
0 to 3; IR of 5743 [95% CI, 4328-7621] per 100 000 on days 4
to 7; female: IR of 4359 [95% CI, 3210-5920] per 100 000 on
days O to 3; IR 0of 2614 [95% CI, 1849-3696] per 100 000 on days
4 to 7), thereafter declining. Excluding discharge day sui-
cides, the IR was 5432 (95% CI, 3721-5869) per 100 000 on days
0O to 3. Of patients dying of suicide within 2 years, 176 of 1976
(8.9%) died during the first week and 448 (22.7%) during the
first month.

Short-Term Risk Factors

The IRRs for suicide over consecutive periods after discharge
by 12 different factors are presented in Table 3. Death from
suicide within 3 days of discharge was associated with epi-
sodes of severe depression (IRR, 2.18; 95% CI, 1.37-3.52) and
psychotic depression (IRR, 2.36; 95% CI, 1.35-4.07), higher
severity of symptoms and impairment (GAS score of 0-19:
IRR, 5.26; 95% CI, 1.46-15.39; GAS score of 20-49; IRR, 2.85;
95% CI, 1.59-5.66), index episode suicide attempt (IRR, 3.66;
95% CI, 2.09-6.02), earlier suicide attempt (IRR, 2.09; 95%
CL, 128-3.29), AUD (IRR, 0.43; 95% CI, 0.18-0.86), male sex (IRR,
1.96; 95% CI, 1.31-2.96), age (40 to 65 years: IRR, 2.76; 95% ClI,
1.68-4.75; older than 65 years: IRR, 2.45; 95% CI, 1.28-4.68),
household disposable income level within the highest tertile
(IRR, 1.99; 95% CI, 1.04-3.67), and year of hospitalization.

Temporal Variations in Relative Risks
The hazards of suicide after discharge are depicted for sever-
ity of symptoms and impairment (GAS score) in Figure 1B, for
agein eFigure 1in Supplement 1, and for other factors in eFig-
ure 2 in Supplement 1.

The IRRs for suicide over consecutive subperiods of the
2-year follow-up by 12 factors are presented in Table 3 and by
conventional cumulative time periods in the eTable in Supple-
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Table 1. Characteristics of Index Episodes by Severity of Episode of Depression

Characteristic

No. (%)

Moderate depression®

Severe depression

Psychotic depression

Total population

Total hospitalizations
Sex
Female
Male
AUD
Sub®
GAS score
50-100
20-49
0-19
Involuntary admission
Suicide attempt©
At index episode
Hanging/firearm¢
Poison/cutting®
Otherd
In previous 4 y
Age, y
18-39
40-65
>65
Living alone

Household disposable
income®

Lowest tertile

Middle tertile

Highest tertile
Education

Basic

Upper secondary

Tertiary"

Duration of hospitalization,
wk

<1
1123
>3

Suicides during follow-up, No.

95068 (49.2)

53069 (55.8)
41999 (44.2)
20900 (22.0)
6186 (6.5)

31579 (33.2)
62333 (65.6)
1156 (1.2)
8394 (8.8)

4770 (5.0)
107 (0.1)
4322 (4.5)
341(0.4)
12880 (13.5)

42386 (44.6)
40362 (42.5)
12320(13.0)
42176 (44.4)

34910 (36.7)
52774 (55.5)
7384 (7.8)

38793 (40.8)
41239 (43.4)
15036 (15.8)

36631 (38.5)
35070 (36.9)
23367 (24.6)
917

66201 (34.3)

41340 (62.4)
24861 (37.6)
7506 (11.3)
1827 (2.8)

15796 (23.9)
49424 (74.7)
981 (1.5)
4470 (6.8)

4177 (6.3)
90(0.1)
3859 (5.8)
228(0.3)
8946 (13.5)

24923 (37.6)
31946 (48.3)
9332 (14.1)

26831 (40.5)

19088 (28.8)
40 345 (60.9)
6768 (10.2)

22717 (34.3)
29061 (43.9)
14423 (21.8)

16331 (24.7)
21626 (32.7)
28244 (42.7)
710

31928 (16.5)

20324 (63.7)
11604 (36.3)
1514 (4.7)
578 (1.8)

5454 (17.1)
24962 (78.2)
1512 (4.7)
7083 (22.2)

1796 (5.6)
49(0.2)
1613 (5.1)
134 (0.4)
3496 (10.9)

9665 (30.3)
14163 (44.4)
8100 (25.4)
11793 (36.9)

9913 (31.0)
18949 (59.3)
3066 (9.6)

13086 (41.0)
12233 (38.3)
6609 (20.7)

5641 (17.7)
6927 (21.7)
19360 (60.6)
349

193197 (100)

114733 (59.4)
78 464 (40.6)
29920 (15.5)
8591 (4.4)

523829 (27.3)
136719 (70.8)
3649 (1.9)
19947 (10.3)

10743 (5.6)
246 (0.1)
9794 (5.1)
703 (0.4)
25322 (13.1)

76974 (39.8)
86471 (44.8)
29752 (15.4)
80800 (41.8)

63911 (33.1)
112068 (58.0)
17218 (8.9)

74596 (38.6)
82533 (42.7)
36068 (18.7)

58603 (30.3)
63623 (32.9)
70971 (36.7)
1976

Abbreviations: AUD, alcohol use
disorder; GAS: Global Assessment
Scale; SUD, substance use disorder.

2 Includes all other types of
depression (from mild to moderate,
partial remissions, other specified,
and unspecified).

®Excluding alcohol or nicotine
harmful use or dependence
syndrome.

¢ Categories not overlapping; an
individual may have both.

9By method of index suicide attempt.

€ Thresholds correspond to the levels
of household disposable income of
the entire population.

f Includes lowest-level tertiary
education or higher.

E4

ment 1. The IRRs remained constant among men and patients
with previous suicide attempts. The IRRs were initially high
but later declined for severe or psychotic depression, current
suicide attempt, lower GAS score, and age of 40 to 65 years or
older than 65 years. AUD and living alone were associated with
immediate suicide risk inversely but later directly. High house-
hold disposable income was associated with immediate sui-
ciderisk directly but later inversely. Involuntary admission was
associated with higher risk only later. The temporal varia-
tions in hazard ratios by 11 factors are projected as a con-
tinuum over the follow-up in Figure 2.
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Discussion

This national longitudinal register-based study of all hospi-
talizations for depression in Finland over a 22-year period from
1996 to 2017 demonstrates the very high average risk of sui-
cide pertaining to individuals hospitalized for depression. Post-
discharge suicide risk was found to be the highest over the first
days, then steeply declined. Even within this extremely high-
risk period and high-risk population, several factors were as-
sociated with imminent suicide death, including plausible clini-

jamapsychiatry.com


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapsychiatry.2023.5512?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2023.5512
http://www.jamapsychiatry.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2023.5512

Variations in Suicide Risk and Risk Factors After Hospitalization for Depression in Finland, 1996-2017 Original Investigation Research

Table 2. Incidence of Suicide by Time From Last Discharge

Incidence rate per 100 000 person-years

Time from discharge Events, No. Person-years at risk (95% ClI)

All
0-3d 96 1583.7 6062 (4963-7404)
4-7d 80 2059.9 3884 (3119-4835)
8-30d 272 10993.7 2474 (2197-2786)
31-90d 381 24663.8 1545 (1397-1708)
91-365d 682 90001.1 758 (703-817)
1-2y 465 97313.0 478 (436-523)

Men
0-3d 55 643.2 8551 (6565-11138)
4-7d 48 835.8 5743 (4328-7621)
8-30d 165 4487.5 3677 (3157-4283)
31-90d 232 10288.9 2255 (1983-2565)
91-365d 431 38122.9 1131(1029-1242)
1-2y 288 41517.6 694 (618-779)

Women
0-3d 41 940.6 4359 (3210-5920)
4-7d 32 1224.2 2614 (1849-3696)
8-30d 107 6506.2 1645 (1361-1988)
31-90d 149 14374.9 1037 (883-1217)
91-365d 251 51878.2 484 (428-548)
1-2y 177 55795.5 317 (274-368)

Figure 1. Hazard of Suicide After Discharge by Sex and Overall Severity of Symptoms and Functioning Up to 2 Years

E\ Hazard of suicide after discharge by sex Overall severity of symptoms and functioning

0.00016 100
90+
Men @ 80
0.00012 All §
Women @ 70+
3
@ 60+
= =
% 0.000084 g 504
© wv
pu n
g 40+
<
= 304
0.00004 - S
O 204
10
00— T T T T 0- = T T
0 90 180 360 730 0 90 180 360 730

Time since discharge, d Time since discharge, d

A, Hazard of suicide for men, women, and overall by time from discharge in days. B, The heat map represents risk of suicide by Global Assessment Scale score
assigned at admission and time from discharge, where black indicates higher and yellow indicates lower relative risk.

cal factors, male sex, higher age, and higher household
disposable income. Temporally, relative risk remained con-
stant for men, decreased for clinical factors, and even in-
creased for AUD and SUD. Hence, the absolute risk changed and
the temporal patterns of observed relative risks also differed.

Temporal Variations in Incidence of Suicide
The present findings are in line with a recent Danish national
study” reporting patients with depression have the highest sui-
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ciderisk of all discharged patients. The Finnish incidence rates
roughly compare with or exceed the corresponding Danish rates
but markedly exceed the pooled risk of all discharged psychi-
atric patients.”° The incredibly high population risk could be
explained by the critical role of depression, when those who
are the most severely ill and often estimated to be at high risk
of suicide become admitted.

The risk of suicide was most extreme immediately after
discharge, when the 3-day and 7-day rates exceeded the mean
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Table 3. Incidence Rate Ratios (IRRs) and Adjusted IRRs (alRRs) for Suicide by Consecutive Periods Since Discharge®

Group

0-3d

4-7d

7-30d

31-90d

91-365d

1-2y

IRR (95% CI)

alRR (95% Cl)

IRR (95% CI)

alRR (95%Cl)

IRR (95% CI)

alRR (95% Cl)

IRR (95% CI)

alRR (95% Cl)

IRR (95% CI)

alRR (95% Cl)

IRR (95% Cl)

alRR (95% Cl)

Sex
Female
Male

Depression severity
Moderate®

Severe
Psychotic
AUD
SuD¢

GAS score
50-100
20-49

0-19

Suicide attempt¢

At index episode®

In past 4 y©

Involuntary admission

Age, y
18-39
40-64

265
Living alone
Household disposable

income level
Lowest tertile

1 [Reference]

1.96
(1.31-2.96)

1 [Reference]

2.18
(1.37-3.52)

2.36
(1.35-4.07)

0.43
(0.18-0.86)

0.93
(0.29-2.23)

1 [Reference]

2.85
(1.59-5.66)

5.26
(1.46-15.39)

3.66
(2.09-6.02)

2.09
(1.28-3.29)

1.48
(0.81-2.53)

1 [Reference]

2.76
(1.68-4.75)

2.45
(1.28-4.68)

0.80
(0.52-1.20)

1 [Reference]

1 [Reference]

2.28
(1.51-3.45)

1 [Reference]

1.91
(1.18-3.13)

1.87
(1.03-3.38)

0.32
(0.13-0.66)

1.16
(0.35-2.83)

1 [Reference]

2.95
(1.61-5.93)

4.20
(1.12-12.98)

3.17
(1.77-5.37)

2.28
(1.36-3.70)

1.14
(0.60-2.00)

1 [Reference]

2.79
(1.67-4.88)

3.34
(1.68-6.63)

0.87
(0.56-1.33)

1 [Reference]

1 [Reference]

2.20
(1.41-3.47)

1 [Reference]

1.28
(0.79-2.07)

1.20
(0.62-2.17)

1.68
(0.98-2.76)

0.83
(0.20-2.22)

1 [Reference]

1.59
(0.93-2.90)

2.88
(0.67-8.73)

2.43
(1.18-4.50)

2.09
(1.21-3.42)

1.23
(0.59-2.24)

1 [Reference]

1.52
(0.94-2.52)

1.23
(0.60-2.40)

0.63
(0.39-1.01)

1 [Reference]

1 [Reference]

2.24
(1.42-3.59)

1 [Reference]

1.32
(0.79-2.19)

1.22
(0.60-2.36)

1.25
(0.70-2.15)

0.77
(0.19-2.10)

1 [Reference]

1.51
(0.87-2.80)

2.40
(0.54-7.69)

1.93
(0.92-3.69)

2.22
(1.26-3.76)

1.05
(0.49-2.00)

1 [Reference]

1.47
(0.89-2.49)

1.92
(0.90-3.91)

0.55
(0.33-0.88)

1 [Reference]

1 [Reference]

2.24
(1.76-2.86)

1 [Reference]

1.44
(1.11-1.87)

1.17
(0.82-1.64)

1.1
(0.80-1.50)

1.67
(1.02-2.56)

1 [Reference]

1.33
(1.00-1.80)

3.43
(1.84-5.98)

2.33
(1.59-3.31)

2.05
(1.53-2.70)

1.53
(1.09-2.11)

1 [Reference]

1.53
(1.17-2.00)

1.20
(0.81-1.74)

0.83
(0.64-1.05)

1 [Reference]

1 [Reference]

2.38
(1.86-3.07)

1 [Reference]

1.53
(1.16-2.00)

1.13
(0.77-1.64)

0.79
(0.56-1.09)

1.63
(0.99-2.54)

1 [Reference]

1.29
(0.96-1.77)

2.88
(1.50-5.19)

1.91
(1.29-2.75)

2.11
(1.55-2.83)

1.31
(0.91-1.83)

1 [Reference]

1.61
(1.22-2.13)

1.75
(1.16-2.60)

0.73
(0.57-0.94)

1 [Reference]

1 [Reference]

2.18
(1.77-2.68)

1 [Reference]

1.04
(0.83-1.31)

1.25
(0.95-1.64)

1.59
(1.25-2.00)

1.19
(0.74-1.80)

1 [Reference]

1.40
(1.09-1.81)

1.54
(0.72-2.91)

2.92
(2.19-3.83)

2.29
(1.80-2.89)

1.27
(0.94-1.69)

1 [Reference]

1.27
(1.03-1.58)

0.93
(0.66-1.29)

1.03
(0.84-1.26)

1 [Reference]

1 [Reference]

221
(1.79-2.74)

1 [Reference]

1.12
(0.88-1.42)

1.42
(1.04-1.92)

1.14
(0.88-1.47)

1.07
(0.66-1.64)

1 [Reference]

1.32
(1.02-1.72)

1.18
(0.54-2.28)

2.45
(1.82-3.26)

2.16
(1.67-2.76)

1.03
(0.75-1.38)

1 [Reference]

1.25
(1.00-1.58)

1.33
(0.93-1.89)

0.93
(0.75-1.14)

1 [Reference]

1 [Reference]

2.34
(2.00-2.73)

1 [Reference]

1.25
(1.06-1.48)

1.37
(1.11-1.68)

1.47
(1.23-1.76)

1.86
(1.41-2.42)

1 [Reference]

1.43
(1.18-1.74)

2.00
(1.22-3.09)

2.85
(2.30-3.50)

2.15
(1.78-2.58)

1.81
(1.49-2.18)

1 [Reference]

1.20
(1.02-1.41)

1.00
(0.78-1.27)

1.25
(1.08-1.46)

1 [Reference]

1 [Reference]

2.39
(2.03-2.80)

1 [Reference]

1.40
(1.17-1.67)

1.44
(1.14-1.82)

1.07
(0.88-1.30)

1.76
(1.31-2.30)

1 [Reference]

1.28
(1.05-1.57)

1.30
(0.79-2.05)

2.39
(1.91-2.96)

1.97
(1.62-2.39)

1.48
(1.21-1.80)

1 [Reference]

1.24
(1.05-1.47)

1.39
(1.07-1.80)

1.09
(0.93-1.27)

1 [Reference]

1 [Reference]

2.19
(1.82-2.64)

1 [Reference]

1.03
(0.84-1.26)

1.05
(0.80-1.36)

1.58
(1.27-1.95)

2.03
(1.45-2.76)

1 [Reference]

1.26
(1.01-1.59)

1.61
(0.86-2.76)

1.79
(1.31-2.40)

1.99
(1.56-2.50)

1.67
(1.32-2.09)

1 [Reference]

1.34
(1.11-1.63)

0.69
(0.47-0.96)

1.32
(1.10-1.59)

1 [Reference]

1 [Reference]

2.04
(1.68-2.47)

1 [Reference]

1.16
(0.94-1.44)

1.19
(0.88-1.59)

111
(0.88-1.39)

1.92
(1.36-2.65)

1 [Reference]

1.20
(0.96-1.52)

1.28
(0.68-2.25)

1.52
(1.10-2.05)

1.85
(1.44-2.36)

1.49
(1.16-1.89)

1 [Reference]

1.40
(1.14-1.71)

0.98
(0.66-1.40)

1.21
(1.01-1.46)

1 [Reference]

Middle tertile 1.08 0.83 0.56 0.44 0.68 0.56 0.68 0.61 0.60 0.56 0.75 0.76
(0.69-1.73) (0.52-1.35) (0.35-0.89)  (0.27-0.72)  (0.53-0.87)  (0.43-0.72) (0.55-0.84)  (0.49-0.77) (0.51-0.70)  (0.47-0.66) (0.62-0.91)  (0.62-0.93)
Highest tertile 1.99 1.25 0.93 0.55 0.65 0.40 0.90 0.68 0.52 0.41 0.73 0.71
(1.04-3.67) (0.62-2.46) (0.42-1.85)  (0.24-1.18)  (0.39-1.02)  (0.23-0.64) (0.62-1.26)  (0.46-0.99) (0.37-0.70)  (0.29-0.56) (0.51-1.02)  (0.49-1.02)
(continued)
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Table 3. Incidence Rate Ratios (IRRs) and Adjusted IRRs (alRRs) for Suicide by Consecutive Periods Since Discharge? (continued)

Group

0-3d

4-7d

7-30d

31-90d

91-365d

1-2y

IRR (95% CI)

alRR (95% Cl)

IRR (95% CI)

alRR (95%Cl)

IRR (95% CI)

alRR (95% Cl)

IRR (95% CI)

alRR (95% Cl)

IRR (95% CI)

alRR (95% Cl)

IRR (95% CI)

alRR (95% Cl)

Education level
Basic
Upper secondary
Tertiary®
Duration of
hospitalization, wk
<1
1-3

>3

Year of hospitalization
1996-2002
2003-2009

2010-2017

1 [Reference]

1.04
(0.65-1.65)

1.40
(0.81-2.36)

1 [Reference]

0.86
(0.52-1.43)

0.96
(0.59-1.55)

1 [Reference]

0.62
(0.38-0.99)

0.56
(0.33-0.91)

1 [Reference]

1.17
(0.72-1.89)

1.29
(0.72-2.26)

1 [Reference]

0.68
(0.41-1.14)

0.56
(0.33-0.94)

1 [Reference]

0.57
(0.35-0.92)

0.46
(0.27-0.76)

1 [Reference]

1.22
(0.74-2.05)

1.52
(0.83-2.72)

1 [Reference]

1.75
(1.00-3.16)

1.21
(0.67-2.22)

1 [Reference]

0.75
(0.45-1.25)

0.64
(0.36-1.10)

1 [Reference]

1.39
(0.82-2.37)

1.90
(0.99-3.58)

1 [Reference]

1.61
(0.92-2.92)

1.05
(0.56-2.00)

1 [Reference]

0.71
(0.42-1.19)

0.58
(0.33-1.01)

1 [Reference]

1.00
(0.76-1.32)

1.40
(1.02-1.91)

1 [Reference]

1.01
(0.75-1.36)

0.90
(0.67-1.22)

1 [Reference]

0.69
(0.52-0.92)

0.66
(0.49-0.88)

1 [Reference]

1.12
(0.85-1.49)

1.82
(1.30-2.54)

1 [Reference]

0.94
(0.70-1.28)

0.78
(0.57-1.08)

1 [Reference]

0.64
(0.48-0.85)

0.57
(0.42-0.77)

1 [Reference]

1.17
(0.93-1.47)

1.41
(1.07-1.85)

1 [Reference]

0.91
(0.71-1.18)

0.86
(0.67-1.11)

1 [Reference]

0.85
(0.67-1.08)

0.71
(0.55-0.92)

1 [Reference]

1.25
(0.99-1.59)

1.71
(1.28-2.29)

1 [Reference]

0.89
(0.69-1.15)

0.82
(0.62-1.07)

1 [Reference]

0.79
(0.63-1.01)

0.63
(0.48-0.81)

1 [Reference]

1.01
(0.85-1.19)

1.19
(0.97-1.45)

1 [Reference]

0.83
(0.69-1.01)

0.97
(0.81-1.16)

1 [Reference]

0.84
(0.71-1.00)

0.66
(0.54-0.79)

1 [Reference]

1.12
(0.94-1.34)

1.65
(1.33-2.05)

1 [Reference]

0.82
(0.67-1.00)

0.91
(0.74-1.11)

1 [Reference]

0.76
(0.64-0.91)

0.56
(0.46-0.68)

1 [Reference]

1.27
(1.04-1.56)

1.01
(0.77-1.32)

1 [Reference]

0.91
(0.72-1.14)

0.84
(0.67-1.05)

1 [Reference]

0.87
(0.71-1.07)

0.65
(0.51-0.82)

1 [Reference]

1.32
(1.07-1.62)

1.18
(0.88-1.56)

1 [Reference]

0.93
(0.73-1.17)

0.87
(0.68-1.12)

1 [Reference]

0.81
(0.65-0.99)

0.58
(0.45-0.74)

Abbreviations: AUD, alcohol use disorder; GAS, Global Assessment Scale; SUD, substance use disorder.

@ Adjusted for all other variables.

®Includes all other types of depression (from mild to moderate, partial remissions, other specified, and

unspecified).

€ Excluding alcohol or nicotine use disorder or dependence.

d Categories of suicide attempt at index episode and in past 4 years nonoverlapping; an individual may have both.

€ Any method.
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Figure 2. Variations in Relative Risk of Suicide by 11 Factors as a Continuum Up to 2 Years
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Curves represent instantaneous hazard ratios of suicide compared with the reference group, that is, reflect what hazard ratio is at each period after discharge (and
how hazard ratios change in time). For example, panel A shows that risk of suicide is about 2-fold higher among men than among women throughout the first 2 years
after discharge. Panel E shows that for people with alcohol use disorder (AUD), risk of suicide for the first month is about the same as with people without AUD but
then rises in time and ends up being approximately 1.5-fold higher for later periods. GAS indicates Global Assessment Scale; SUD, substance use disorder.
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general population rate in 1996 to 2017 by approximately 330-
fold and 260-fold, respectively.?” Of those who had died on the
date of discharge, previous studies have excluded all of them,>”
whereas we excluded only those who died while still admit-
ted. These 2 approaches may underestimate and overesti-
mate, respectively, the true incidence.

Improved overall care for depression may have contrib-
uted to marked decline in long-term suicide mortality in pa-
tients hospitalized for severe depression.?® Although we found
a decreasing trend over time, the high-risk postdischarge pe-
riod still requires intensified attention. Contributing factors and
targets for prevention could include a treatment failure, low
response to treatments chosen, delays in response, or insuf-
ficiently identified risk during admission. Patients may con-
ceal their intentions in the last appointments before death,?®
and unplanned or patient-initiated discharges are risk factors
for postdischarge suicide.®3° Continuity of care and access to
enhanced psychiatric outpatient care within days of dis-
charge should be imperative.3!

Short-Term Risk Factors

Several risk factors for suicide within a few days were re-
vealed by this longitudinal register-based study, of which find-
ings complement those of psychological autopsy studies.! The
outcome was based on large-scale nationwide data, exceed-
ing the numbers of suicides in pooled data.®

Clinical risk factors (severity of depressive episode, high
illness severity and impairment, current suicide attempt) pre-
dominated the immediate risk together with age and male sex.
Each factor indicated about 2-fold to 5-fold higher relative risk
of suicide in the few days after discharge; since this occurred
during a period of remarkably high overall incidence, this trans-
lated into exceedingly high absolute risk.

Previous findings on whether psychotic symptoms per se
increase risk of suicide in those with severe depression have
been mixed and dependent on study design.?? Among na-
tional studies, where individuals may belong to both groups,>*
as here, no group differences stand out, whereas those with
fixed classification after the first episode have reported added
risk.332:34:35 Qver the early but declining high-risk period, gen-
eral assessment of symptom severity and functional impair-
ment (GAS) was inversely associated with risk of suicide and
time in the highest risk. Whether the role of illness severity in
the short term has been underestimated due to crude, lim-
ited, and long follow-up data requires further clarification.

A strong gradient in imminent risk was found when sui-
cide attempts at the index episode were grouped by esti-
mated lethality of a given method,?! from intoxication or cut-
ting to firearms or hanging, and other violent methods ranking
in between these extremes. Alarmingly, aligning with other
findings,3¢ in the minority of patients with a recent suicide at-
tempt by hanging or firearm, the already very high popula-
tion risk was multiplied 19-fold within 3 days and 10-fold within
7 days postdischarge.

Some short-term findings were counterintuitive. The in-
verse association with AUD or SUD is unexpected but consis-
tent with recent findings in the medium term.3” Because in-
dividuals with AUD and SUD less often had severe depression,

jamapsychiatry.com
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substance use may have contributed to the crisis leading to ad-
mission, which consequently served as detoxification. Con-
founding by illness severity or losses could explain the asso-
ciation between high income or living with others and
imminent risk.>-383°

Temporal Patterns of Relative Risk

Men and those who had previously attempted suicide con-
sistently had higher risk of suicide postdischarge. The for-
mer is plausible given the inherent nature of sex, presum-
ably explained by more lethal methods chosen by men,*?2!
whereas past suicide attempts could reflect preexisting dia-
thesis for attempting suicide in case of recurrent depressive
episodes.*®

The high immediate but gradually decreasing relative
risk as time passed pertained to acute clinical risk factors
(severe or psychotic depression, severe illness with impaired
function, current suicide attempt) and age. In 1 year, the
relative risk of clinical factors had disappeared, and the risk
associated with current suicide attempt had declined to a
level comparable with having previously attempted suicide
overall.

The pattern of increasing risk, showing either null or
inverse associations at first but after 1 to 3 months entailing
higher risk, pertained to involuntary admission, AUD, SUD,
and living alone. AUD and SUD were associated with rising
associations. At first, confounding by illness severity or
treatment effects may have had an impact. In the longer
term, involuntary admission could serve as a proxy for more
complex disorders, impaired self-control, and suicidal dia-
thesis. AUD, SUD, and loneliness are recognized long-term
risk factors,**! with potential multifaceted and accumula-
tive detrimental effects over time.

In the general population, low education and income are
associated with higher risk of suicide.*?3 Opposite findings
have been reported after discharge®-3® although these either
did not apply to those hospitalized for depression® or were
based on a long-term follow-up.? Here, low household in-
come was clearly associated with higher overall risk; for edu-
cation, no clear pattern emerged.

Implications for Risk Factor Research

Shortcomings in accurate and timely measurement of risk fac-
tors have constrained study designs to rely on assessment at
agiven time and then modeling risk for varying lengths of fol-
low-ups. Only clinical studies have prospectively modeled how
changes in factors influence timing of nonfatal suicidal
behavior.!*22 Unparalleled, we modeled time span for size of
relative risk by each factor. The ability of any measure to pre-
dict suicide risk depends on both (1) true prospective varia-
tion of a factor, which almost always remains unknown, and
(2) correlation of the baseline measure with future condition,
which likely diminishes over time. We have demonstrated that
the size of the relative risk by factor shows varying patterns
over time but cannot differentiate between 2 intertwined, plau-
sible reasons. Nevertheless, because some relative risks in fact
increased rather than declined, this excludes the mere influ-
ence of increasing imprecision of prediction over time.

JAMA Psychiatry Published online February 14,2024
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Limitations

Limitations of this study are those common to register-based
studies,'* including crudeness of available data and longitu-
dinal course of depression remaining unknown. Diagnostic as-
sessments characterize patients’ clinical status at their worst
point, overlooking recoveries and clinical status at discharge.
In clinical settings, psychotic depression, AUD, and SUD re-
main underdiagnosed. After involuntary admission, treat-
ment may have continued voluntarily or involuntarily or with
the patient being discharged after the observation period. In-
formation on previous suicide attempts is not complete. So-
cioeconomic status was subject to change prior to admission
or death. Confounding factors not captured by register data
could exist.! Most inaccuracies likely underestimate true preva-

Variations in Suicide Risk and Risk Factors After Hospitalization for Depression in Finland, 1996-2017

lence or effect sizes. Some misclassifications may remain be-
tween those discharged and still admitted when the date of
death corresponded to the last day of the episode.

. |
Conclusions

Discharged patients with depression form a very high-risk
group for immediate suicide, the risk being the highest over
the first postdischarge days. Several factors modify the very
high short-term risk. Over time, factor-specific relative risks
of suicide in depression show temporal variations, either con-
stant, decreasing, or increasing. Future studies must address
risk factors as temporally dynamic.
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