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Expanding clinical strategies to identify high risk groups
for psychotic and bipolar disorders is a research priority.
Considering that individuals diagnosed with psychotic
and bipolar disorder are at high risk of self-harm, we hypothesised the reverse order relationship would also be
true (ie, self-harm would predict psychotic/bipolar disorder). Specifically, we hypothesised that hospital presentation for self-harm would be a marker of high risk for
subsequent development of psychotic/bipolar disorder and
sought to test this hypothesis in a large population sample.
This prospective register-based study included everyone
born in Finland in 1987, followed until age 28 years
(N = 59 476). We identified all hospital records of selfharm presentations, as well as all ICD-10 healthcare
registrations of first diagnoses of psychotic and bipolar
disorders. Cox proportional hazards models were used to
assess the relationship between self-harm and psychotic/
bipolar disorders. Of all individuals who presented to hospital with self-harm (n = 481), 12.8% went on to receive
a diagnosis of psychosis (hazard ratio [HR] = 6.03, 95%
confidence interval [CI] 4.56–7.98) and 9.4% a diagnosis
of bipolar disorder (HR = 7.85, 95% CI 5.73–10.76) by
age 28 years. Younger age of first self-harm presentation
was associated with higher risk—for individuals who presented before age 18 years, 29.1% developed a psychotic
or bipolar disorder by age 28 years. Young people who

present to hospital with self-harm are at high risk of future psychotic and bipolar disorders. They represent an
important cohort for the prevention of serious mental
illness.
Key words: bidirectional/suicide/register/schizophrenia/
mania/epidemiology
Introduction
An important relationship between psychosis and selfharm has been recognised since the early 1900s, when
Eugen Bleuler described the “suicidal drive” as the “most
serious of all schizophrenic symptoms.” 1 Since that time,
dozens of studies have documented a strong risk of (suicidal and non-suicidal) self-harm in individuals with psychotic or bipolar disorders, with up to half of patients
reporting at least one lifetime incident.2–6
Research to date has focused on the prospective relationship between diagnoses of psychotic or bipolar disorder and subsequent risk of self-harm. Little attention
has been paid to the possibility that the relationship may
be bidirectional7,8; that is, that self-harm may follow from
but may also precede psychosis or mania onset. Given
that neurodevelopmental features of psychotic and bipolar disorders may long precede onset of the disorders
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secondary diagnoses. The register contains hospital outpatient and most emergency room data since 1998, and
thus covers a large part of the whole study follow-up,
including peak incidence periods of self-harm and outcome diagnoses. Data are gathered continuously and submitted to the register by Finnish hospital districts as part
of clinical practice, and coverage of registered diagnoses
can be considered near-complete.14 The Finnish register
has been widely used in recent years,15,16 and studies have
shown high validity for register-based diagnoses of bipolar disorder,14,17 and psychotic disorders.14,18

Methods

Psychiatric Phenotypes Definitions

Study Population

Hospital Presentation for Self-Harm In the Finnish Care
Register for Health Care, self-harm was coded with the
Finnish national modification of ICD-10 diagnostic
codes X60 to X84 (table ST1), in line with previous
work.19,20 These diagnostic codes are principally used for
hospital emergency department settings (as opposed to,
for example, psychiatric hospital settings). Data were
used from primary and secondary diagnosis records as
well as from records on external reasons for physical
harm (eg, “intentional self-harm by a sharp object” when
the primary diagnosis was an “open wound of forearm”).
Psychotic and Bipolar Disorders The outcome diagnoses were approached from a hierarchical perspective.
Psychotic disorders comprised schizophrenia (ICD-9
codes 2951A, 2952A, 2954A, 2959A, and ICD 10 codes
F20.0 to F20.9), other non-affective psychoses (ICD-9
codes 2971A, 2973A, 2988A, 2989X, and ICD-10 codes
F22, F23, F24, F25, F28, and F29), and affective psychosis (ICD-9 code 2957A and 2961E and ICD-10 codes
F30.2, F31.2, and F31.5, F32.3, and F33.3). Bipolar disorder was separated into without psychotic symptoms
(ICD-9 codes 2962A, 2962B, 2962D, 2963B, 2963D,
2964G, 2967A, and ICD-10 codes F30, F30.1, F30.9,
F30.9, F31.0, F31.1, F31.3, F31.4, F31.6, F31.8, and
F31.9) and with psychotic symptoms (ICD-9 code 2963E,
and ICD-10 codes F30.2, F31.2, and F31.5). There was
some overlap in diagnostic codes between affective psychosis and bipolar disorder with psychotic features, which
allows for comparison with their respective higher-order
diagnostic categories (tables ST1 and ST2).

This study used data from the longitudinal 1987 Finnish
Birth Cohort study, which has been described in detail
previously.12 Briefly, the cohort is managed by the Finnish
Institute for Health and Welfare in Finland, and comprises
information from nationwide registers for all children born
in Finland in the year 1987. For the current study, individuals were followed up from birth until date of data extraction, 31 December 2015 (ie, maximum age of the included
participants at follow-up was 28 years). The study was approved by the ethical committee of the Finnish Institute for
Health and Welfare (Ethical Committee §28/2009), and all
data-providing registers gave us permission to use the data
for research, as required by Finnish legislation. All data were
pseudo-anonymised before analysis by removing unique
personal identity code after linkage of register data,13 and
data handled according to Finnish data protection laws.
Data Used From National Registers
Individuals were followed up from birth until an outcome event (ie, psychotic or bipolar disorder), death,
emigration or end of follow-up, whichever came first.
Data from different registers were linked for each individual via a unique personal identification code assigned
to Finnish citizens and residents by the Digital and
Population Data Services Agency (formerly known as
the Central Population Register). For the current study,
data were used from the Medical Birth Register for sex,
date of birth, and perinatal health; the Care Register for
Health Care (formerly known as the Hospital Discharge
Register) for dates of inpatient and outpatient visits to
public hospital clinics and corresponding diagnoses14;
and Statistics Finland for dates and causes of death; the
Digital and Population Data Services Agency for residential location and emigration data.
Data on self-harm, psychotic or bipolar disorders
were based on diagnoses recorded in the Care Register
for Health Care, which includes all hospital inpatient
care and outpatient visits at public hospitals. The records
include the start and end dates of the visits, a mandatory primary diagnosis, and as many as three optional
1686

Statistical Analyses
Lifetime prevalence until age 28 years of hospital presentations with self-harm is presented in percentages, and χ2difference testing was used to explore associations with
sex. Odds ratios were calculated to assess the relationship
between lifetime histories of self-harm, psychotic or bipolar disorder.
The prospective (and potentially bidirectional) associations between diagnoses of self-harm and diagnoses
of psychotic or bipolar disorder were described using
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themselves,9–11 we hypothesised that self-harm in youth
may be a risk marker for later psychotic and bipolar disorders. Specifically, we hypothesised that young people
who present to hospital with self-harm would be a highrisk group for future psychotic or bipolar disorders.
Using data linkage of healthcare records for the entire population of children born in Finland in 1987, we
identified all hospital presentations for self-harm from
age 11 years to 28 years and investigated the absolute and
relative risk of subsequent diagnosis of psychotic or bipolar disorders.

Self-Harm and Subsequent Serious Mental Illness

Results
Demographic and Clinical Characteristics
Of 59 476 individuals included in the cohort, n = 481
(0.8%) had a lifetime history of hospital presentation
for self-harm (Table ST1 and ST3). Hospital self-harm
presentations were more prevalent in females than males
(261 [0.9%] vs 220 [0.7%), χ2 = 5.7, df = 1, P = .02),
and n = 177 (36.8%) of individuals presented more
than once. Age at first presentation with self-harm followed a bi-modal distribution with a peak around ages
20 and 27 years. N = 1445 (2.4%) were diagnosed with
a psychotic disorder, and n = 51 (3.5%) were preceded

by hospital self-harm presentation. N = 770 (1.3%) were
diagnosed with bipolar disorder, and n = 43 (5.6%) were
preceded by hospital self-harm presentation.
Lifetime Association of Self-Harm Presentations With
Psychotic or Bipolar Disorders
Lifetime history (until age 28 years) of self-harm and lifetime history of psychotic disorder co-occurred in n = 132
individuals (OR = 16.6). Likewise, lifetime history of selfharm and lifetime history of bipolar disorder co-occurred
in n = 76 individuals (OR = 15.7).
Risk of Psychotic or Bipolar Disorders in Individuals
With a History of Self-Harm
Of the individuals who presented to hospital with selfharm (but who did not have a prior diagnosis of psychotic
or bipolar disorder), 66 individuals (17.7%) went on to be
subsequently diagnosed with a psychotic or bipolar disorder (figure 1 and table 1; HR = 6.45, 95% 5.05–8.25).
A total of 51 (12.8%) individuals who presented to hospital with self-harm went on to be diagnosed with a psychotic disorder (figure 1 and table 1; HR = 6.03, 95% CI
4.56–7.98), including n = 17 (3.7%) with schizophrenia,
n = 39 (9.1%) with other nonaffective psychoses, and
n = 35 (7.9%) with affective psychosis. Hazard ratios were
similar across psychotic diagnostic categories, except for
a higher estimate for affective psychosis (HR = 9.66, 95%
CI 6.85–13.62).
A total of 41 (9.4%) individuals who presented to
hospital with self-harm went on to be diagnosed with
bipolar disorder (figure 1 and table 1; HR = 7.85, 95%
CI 5.73–10.76), including n = 40 (9.1%) with bipolar disorder without psychotic symptoms and n = 9 (1.9%) with
bipolar disorder with psychotic symptoms.
While the hazard ratios were higher for women than
men, the confidence intervals were overlapping for all psychotic and bipolar disorder outcomes (eg, HRfemale = 7.18,
95% CI 5.03–10.24 vs HRmale = 4.76, 95% CI 3.02–7.51,
respectively, in the case of psychotic disorders).
Risk of Self-Harm in Individuals Diagnosed With
Psychotic or Bipolar Disorders
In keeping with previous studies, there was an increased
hazards of self-harm presentations in individuals who
had been diagnosed with psychotic or bipolar disorders.
In total, 83 individuals with psychotic (6.0%) and 43 individuals with bipolar disorders (5.9%) diagnoses presented
to hospital with subsequent self-harm over the course
of follow up (table 1; HR = 16.18, 95% CI 13.26–19.75,
and HR = 17.09, 95% CI 13.50–21.63, respectively).
Individuals who had a self-harm presentation prior to
a first psychotic or bipolar disorder diagnosis were excluded from these analyses.
1687
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percentages, and the effect of the associations were
quantified as hazard ratios (HR) and their 95% confidence intervals (CI) based on Cox proportional hazards
models. The age of the study subjects was used for the
time scale the Cox models, which is in line with previous
research.15,20 First, to assess the prospective association of
first presentation with self-harm with later diagnoses of
psychotic and bipolar disorder, we used the full cohort,
but excluded those who had an incident psychotic or bipolar disorder diagnosis, respectively, prior to presentation with self-harm. Second, to assess lifetime diagnoses
of psychotic or bipolar disorder in relation to later diagnoses of self-harm, we used the full cohort, but excluded
those who had incident self-harm prior to diagnoses of
psychotic or bipolar disorder. All analyses were stratified by sex. No other sociodemographic variables were
included in the model to comply with a predictive (ie,
noncausal) approach.
Secondary analyses were conducted to assess risk for
psychotic/bipolar disorder associated with self-harm in
childhood and adolescence versus adulthood, specifically
for self-harm presentations that first occurred before age
18 years, between 18 and 21 years, and after 21 years. We
also examined the differential risk for psychotic or bipolar disorder for individuals with single versus multiple
self-harm presentations. We then analysed whether there
were differential associations of self-poisoning versus
other methods of self-harm in relation to subsequent psychotic or bipolar disorder.
Next, time-to-event analyses were conducted to examine the median time from self-harm presentation to a
first diagnosis of psychotic or bipolar disorder. This provided information on the potential time for intervention
for individuals who have presented to health services with
self-harm but who have not been diagnosed with (ie, untreated for) psychotic or bipolar disorder. Secondary analyses were carried out to look at the effect of age at first
presentation with self-harm, again divided into self-harm
presentations that first occurred before age 18 years, between 18 and 21 years, and after 21 years. All analyses
were performed in Stata version 14.2.

K. Bolhuis et al.

Secondary Analyses
Younger age group at first presentation with selfharm was associated with a greater risk for psychotic
or bipolar disorders (table 2 and Supplementary
figure ST1). Specifically, 10.4% of individuals who
first presented with self-harm after age 21 years went
on to be diagnosed with psychotic or bipolar disorders by age 28, whereas this was the case for 20.8%
1688

of individuals who presented with self-harm for the
first time between 18 and 21 years and 29.1% of individuals who presented with self-harm for the first
time before age 18 years. Sensitivity analyses which
included self-harm presentations associated with inpatient admission (versus, for example, treatment and
discharge from Emergency Department without inpatient admission), yielded similar proportions, that
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Fig. 1. Kaplan-Meier cumulative incidence curves for the eight individual outcomes.

Self-Harm and Subsequent Serious Mental Illness

Table 1. Bidirectional Associations Between Self-Harm and Serious Mental Illness Diagnosis
(A) Self-Harm to Subsequent Psychotic/Bipolar Disorder
Females

Males

Outcome Diagnosis

N (%)a

HR (95% CI)

N (%)

HR (95% CI)

N (%)

HR (95% CI)

Any psychotic or bipolar disorder
Any psychotic disorder
- Schizophrenia
- Other non-affective psychosis
- Affective psychosis
Any bipolar disorder
- Without psychotic features
- With psychotic features

66 (17.7)
51 (12.8)
17 (3.7)
39 (9.1)
35 (7.9)
41 (9.4)
40 (9.1)
9 (1.9)

6.45 (5.05–8.25)
6.03 (4.56–7.98)
6.71 (4.12–10.94)
5.20 (3.78–7.16)
9.66 (6.85–13.62)
7.85 (5.73–10.76)
7.93 (5.76–10.91)
8.65 (4.40–17.03)

44 (22.5)
32 (15.0)
8 (3.2)
26 (11.1)
22 (9.4)
32 (13.9)
31 (13.4)
8 (3.1)

7.69 (5.68–10.40)
7.18 (5.03–10.24)
7.14 (3.49–14.60)
6.90 (4.65–10.25)
9.33 (6.05–14.41)
8.82 (6.17–12.63)
8.77 (6.10–12.63)
12.08 (5.81–25.10)

22 (12.4)
19 (10.3)
9 (4.2)
13 (6.7)
13 (6.3)
9 (4.4)
9 (4.3)
1 (0.5)

4.84 (3.17–7.39)
4.76 (3.02–7.51)
6.57 (3.36–12.84)
3.54 (2.04–6.14)
9.81 (5.59–17.23)
5.41 (2.78–10.53)
5.71 (2.93–11.12)
2.53 (0.35–18.28)

(B) Psychotic/Bipolar Disorder to Subsequent Self-Harm
Overall Population
Exposure Diagnosis
Any psychotic or bipolar disorder
Any psychotic disorder
- Schizophrenia
- Other non-affective psychosis
- Affective psychosis
Any bipolar disorder
- Without psychotic features
- With psychotic features

Females

Males

N (%)

HR (95% CI)

N (%)

HR (95% CI)

N (%)

HR (95% CI)

107 (5.8)
83 (6.0)
16 (5.0)
54 (5.1)
40 (8.0)
43 (5.9)
42 (6.0)
7 (5.5)

17.58 (14.59–21.18)
16.18 (13.26–19.75)
13.39 (9.40–19.07)
13.34 (10.64–16.73)
21.57 (16.86–27.59)
17.09 (13.50–21.63)
17.21 (13.57–21.82)
15.95 (9.69–26.26)

65 (6.5)
48 (7.1)
11 (8.2)
27 (5.6)
28 (9.1)
30 (6.1)
30 (6.3)
4 (5.4)

19.96 (15.60–25.52)
18.41 (14.15–23.95)
16.86 (10.57–26.89)
15.03 (11.12–20.32)
22.00 (16.17–29.95)
17.94 (13.49–23.86)
18.02 (13.53–24.00)
18.34 (10.28–23.73)

42 (5.0)
35 (4.9)
5 (2.7)
27 (4.7)
12 (6.2)
13 (5.4)
12 (5.3)
3 (5.6)

14.57 (10.89–19.49)
13.74 (10.10–18.68)
10.80 (6.29–18.56)
11.77 (8.36–16.59)
19.75 (13.02–29.95)
14.39 (9.26–22.36)
14.48 (9.23–22.70)
10.81 (4.02–29.07)

Note: Panel A: prospective relationships of self-harm (exposure) with subsequent psychotic and bipolar disorders (outcome); and Panel B:
Prospective relationships of psychotic and bipolar disorder (exposure) with subsequent self-harm (outcome).
a
The percentages reflect the proportion of individuals with exposure diagnosis who were subsequently diagnosed with an outcome diagnosis, for example, 17 out of 465 (3.7%) individuals with self-harm were later diagnosed with schizophrenia (NB: individuals with a first
diagnosis of schizophrenia before a first presentation with self-harm were excluded). Abbreviations: CI, confidence intervals; HR, hazard
ratio.

is, 14.0%, 20.8% and 29.4%, respectively, and similar
hazard ratios (table ST4).
Multiple presentations with self-harm were associated with a similar risk of psychotic or bipolar disorders as single presentations (19.7% vs 16.6%, see
table 3). Self-harm through self-poisoning was associated with a similar risk of psychotic or bipolar disorders as self-harm through other methods (19.1% vs
17.3%, see table 4).
Time From Self-Harm to First Diagnosis of Psychotic
or Bipolar Disorders
After a first presentation of self-harm, the median time
to diagnosis with a psychotic disorder was 0.75 years
(table ST5; interquartile range [IQR] 0.13–3.62) and
median time to diagnosis with bipolar disorder was
1.79 years (IQR 0.60–4.13). Median time to schizophrenia was substantially longer than for other outcome
diagnoses: 3.07 years (IQR 1.36–4.64). Median time to
affective psychosis was relatively shorter: 0.32 years
(IQR 0.03–1.62).

Discussion
In this total population study of individuals born in
Finland in 1987, approximately 18% of all persons who
presented to hospital with an incident of self-harm between ages 11 and 28 years went on to be diagnosed with
a psychotic or bipolar disorder. Younger individuals were
at particularly high risk: for individuals aged 18−21 years
at their first self-harm presentation, 21% went on to be
subsequently diagnosed with a psychotic or bipolar disorder. For individuals under age 18 years at their first
presentation, 29% went on to be subsequently diagnosed
with a psychotic or bipolar disorder. Risk was similarly
high whether there were single or multiple self-harm
presentations.
It is important to emphasise that the high risk for psychotic and bipolar disorders reported in this study is not
related to self-harm per se but, rather, to contact with
a specific clinical pathway associated with self-harm,
that is the pathway of self-harm hospital presentation.
Self-harm is relatively common in the general population, with only a small proportion of cases presenting to
hospital: a recent meta-analysis, for example, found that
1689
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Overall Population
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Table 2. Association of Self-Harm (Exposure) with Subsequent Psychotic and Bipolar Disorders (Outcome), Stratified by Age at First
Self-Harm
Total Population

Outcome: any psychotic or bipolar disorder
<18 years
18–21 years
>21 years
Outcome: any psychotic disorder
<18 years
18–21 years
>21 years
Outcome: schizophrenia
< 18 years
18–21 years
> 21 years
Outcome: Other non-affective psychosis
<18 years
18–21 years
>21 years
Outcome: Affective psychosis
<18 years
18–21 years
>21 years
Outcome: any bipolar disorder
<18 years
18–21 years
>21 years
Outcome: bipolar disorder without psychotic features
<18 years
18–21 years
>21 years
Outcome: bipolar disorder with psychotic
features
<18 years
18–21 years
>21 years

HR (95% CI)

N (%)

Males
HR (95% CI)

N (%)

HR (95% CI)

25 (29.1)
22 (20.8)
19 (10.4)

12.43 (8.37–18.44)
8.13 (5.34–12.39)
3.45 (2.19–5.42)

21 (33.9) 13.38 (8.68–20.62)
14 (23.7)
8.50 (5.01–14.41)
9 (12.00) 3.59 (1.86–6.93)

4 (16.7) 7.42 (2.78–19.81)
8 (17.0) 7.31 (3.65–14.68)
10 (9.4) 3.43 (1.84–6.40)

19 (21.4)
16 (12.0)
16 (6.2)

11.74 (7.46–18.47)
7.03 (4.30–11.52)
3.51 (2.14–5.75)

15 (24.2)
10 (15.9)
7 (8.0)

12.89 (7.73–21.51)
7.73 (4.14–14.44)
3.50 (1.66–7.37)

4 (16.8) 8.78 (3.29–23.47)
6 (12.5) 6.12 (2.74–13.67)
9 (8.0) 3.52 (1.82–6.79)

9 (10.1)
1 (0.8)
7 (2.8)

19.90 (10.26–38.63)
1.45 (0.20–10.31)
5.04 (2.38–10.66)

8 (12.5)
0 (0.0)
0 (0.0)

30.19 (14.76–61.73)
NA
NA

1 (4.0)
1 (1.8)
7 (5.2)

13 (14.9)
14 (11.6)
12 (5.5)

9.14 (5.29–15.80)
6.90 (4.07–11.70)
2.97 (1.68–5.24)

10 (15.9)
8 (11.3)
8 (8.00)

10.4 (5.57–19.49)
7.28 (3.62–14.65)
4.68 (2.33–9.42)

4 (12.5) 7.27 (2.34–22.60)
6 (12.0) 6.66 (2.98–14.89)
3 (3.4) 1.70 (0.63–4.54)

11 (12.6)
10 (8.2)
14 (6.0)

16.54 (9.09–30.07)
10.34 (5.53–19.35)
7.03 (4.13–11.97)

10 (16.1)
6 (8.8)
6 (5.8)

17.29 (9.20–32.49)
8.87 (3.95–19.92)
5.44 (2.43–12.22)

1 (4.0) 6.53 (0.92–46.64)
4 (7.4) 12.36 (4.59–33.28)
8 (6.2) 9.43 (4.65–19.15)

14 (15.7)
17 (13.8)
10 (4.4)

14.18 (8.35–24.06)
12.57 (7.77–20.33)
3.47 (1.86–6.48)

13 (20.3)
14 (20.0)
5 (5.2)

13.66 (7.87–23.71)
13.84 (8.13–23.56)
3.01 (1.25–7.26)

1 (4.0)
3 (5.7)
5 (3.9)

5.29 (0.74–37.75)
7.57 (2.42–23.63)
4.63 (1.91–11.24)

13 (14.6)
17 (13.8)
10 (4.4)

13.65 (7.89–23.64)
13.02 (8.05–21.08)
3.59 (1.92–6.70)

12 (18.8)
14 (20.0)
5 (5.2)

12.94 (7.29–22.95)
14.20 (8.94–24.17)
3.09 (1.28–7.46)

1 (4.0)
3 (5.7)
5 (3.9)

5.62 (0.79–40.05)
8.02 (2.57–25.07)
4.88 (2.01–11.84)

2 (2.3)
2 (1.5)
5 (2.0)

10.28 (2.54–42.56)
7.23 (1.79–29.24)
8.79 (3.59–21.50)

2 (3.1)
2 (2.6)
4 (3.4)

12.00 (2.94–48.94)
10.56 (2.59–43.06)
13.06 (4.77–35.77)

0 (0.0) NA
0 (0.0) NA
1 (0.7) 3.91 (0.54–28.29)

6.62 (0.93–47.27)
2.89 (0.40–20.59)
8.03 (3.77–17.08)

Note: Reference group is individuals who did not present with self-injurious behaviour. Individuals with a first diagnosis of the respective
outcome diagnosis before a first presentation with self-harm were excluded. Abbreviations: CI, confidence intervals; HR, hazard ratio.

fewer than 1 in 10 adolescents who self-harmed had presented to hospitals for their injuries.21 There are likely
many differences between population-level self-harm
and hospital presentations for self-harm, including the
severity of injury, motivating factors for self-harm, and
associated levels of distress.21,22 Therefore, as opposed
to considering young people who self-harm as being at
high risk of psychosis and bipolar disorder, it is important to be clear that our results identify contact with a
specific clinical pathway indicates high risk for psychosis
and bipolar disorder. In other words, existing health
care systems (ie, hospital registrations for self-harm) can
be used as a strategy to identify individuals at elevated
risk for psychosis and bipolar disorder.
The interquartile range for time from hospital selfharm presentation to psychosis or bipolar diagnosis
1690

was 0.13−3.62 years. For schizophrenia specifically, the
interquartile range was longer at 1.36–4.64 years. This
time to diagnosis appears to longer than in “At Risk
Mental State” (ARMS), “Clinical High Risk” (CHR)
or “Ultra-High Risk” (UHR) populations, which represents an important clinical window in which to intervene to delay or prevent the onset of psychosis or mania.
Frequently, presentations of young people to hospitals
with self-harm are formulated as psychosocial “crises,”
rather than being considered potential indicators of
risk for serious neuropsychiatric illness.21 Indeed, hospital self-harm presentations frequently do not lead to a
psychiatric assessment or referral to community mental
health teams; instead, at present, many young people
who present to hospital with self-harm are re-directed
to other supports.23 Future service use research should
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Table 3: Association of Self-Harm (Exposure) With Subsequent Psychotic and Bipolar Disorders (Outcome), Stratified Number of SelfHarm Presentations

Outcome: any psychotic or bipolar disorder
Single
Multiple
Outcome: any psychotic disorder
Single
Multiple
Outcome: schizophrenia
Single
Multiple
Outcome: oOther non-affective
psychosis
Single
Multiple
Outcome: affective psychosis
Single
Multiple
Outcome: any bipolar disorder
Single
Multiple
Outcome: bipolar disorder
without psychotic features
Single
Multiple
Outcome: bipolar disorder with
psychotic features
Single
Multiple

Females

Males

N (%)

HR (95% CI)

N (%)

HR (95% CI)

N (%)

HR (95% CI)

41 (16.0)
25 (19.7)

6.16 (4.52–8.39)
7.01 (4.72–10.40)

25 (20.0)
19 (26.8)

6.91(4.65–10.29)
9.02 (5.73–14.21)

16 (13.1)
6 (10.7)

5.25 (3.20–8.62)
3.99 (1.79–8.92)

29 (11.2)
22 (15.9)

5.28 (3.65–7.62)
7.44 (4.88–11.35)

15 (11.2)
17 (21.5)

5.34 (3.20–8.91)
10.31 (6.37–16.69)

14 (11.11)
5 (8.5)

5.22 (3.07–8.86)
3.82 (1.58–9.20)

8 (2.7)
9 (5.3)

5.00 (2.48–10.09)
9.66 (4.98–18.75)

3 (2.0)
5 (5.2)

4.40 (1.40–13.84)
11.39 (4.66–27.85)

5 (3.5)
4 (5.6)

5.55 (2.28–13.49)
8.55 (3.17–23.03)

22 (8.0)
17 (11.3)

4.60 (3.01–7.02)
6.27 (3.88–10.13)

13 (9.0)
13 (14.)

5.65 (3.26–9.81)
8.86 (5.11–15.38)

9 (6.9)
4 (6.5)

3.65 (1.89–7.06)
3.31 (1.24–8.85)

19 (6.8)
16 (10.0)

8.28 (5.24–13.10)
12.04 (7.32–19.82)

10 (7.0)
12 (13.2)

6.98 (3.71–13.11)
12.99 (7.29–23.15)

9 (6.5)
4 (5.8)

10.27 (5.26–20.06)
8.92 (3.31–24.01)

26 (9.1)
15 (9.8)

7.76 (5.25–11.48)
8.02 (4.81–13.38)

19 (14.2)
13 (14.9)

8.48 (5.36–13.42)
9.38 (5.40–16.27

7 (5.0)
2 (3.0)

6.31 (2.98–13.39)
3.60 (0.90–14.49)

26 (9.1)
14 (9.1)

8.05 (5.44–11.91)
7.72 (4.55–13.11)

19 (13.2)
12 (13.8)

8.71 (5.50–13.78)
8.89 (5.01–15.76)

7 (5.0)
2 (3.0)

6.69 (3.15–14.21)
3.77 (0.94–15.15)

3 (1.0)
3 (3.5)

4.56 (1.45–14.34)
15.69 (6.91–35.62)

2 (1.3)
6 (5.9)

5.00 (1.23–20.39)
22.87 (9.94–52.66)

1 (0.7)
0 (0.0)

3.79 (0.52–27.42)
NA

Note: Reference group is individuals who did not present with self-injurious behaviour. Individuals with a first diagnosis of the respective
outcome diagnosis before a first presentation with self-harm were excluded. Abbreviations: CI, confidence intervals; HR, hazard ratio.

explore what commonly happens to individuals who
present to hospital with self-harm, that is, admission to a
psychiatric ward, other psychiatric follow-up, diagnosis
and treatment, and how these relate to prognosis. Our
findings suggest that young people presenting to hospital
emergency departments with self-harm should be carefully assessed for psychotic or bipolar disorders. Given
that the level of risk for psychosis is comparable to that
of a diagnosis of an ARMS, CHR or UHR,24,25 a similar degree of psychiatric follow-up may be warranted as
would occur with an ARMS, CHR or UHR diagnosis,
which typically includes specialist psychosis assessment
and up to 3 years of follow up in specialist mental health
services.26
Several mechanisms could potentially explain the
prospective association between hospital presentations
for self-harm and subsequent psychotic or bipolar disorders. An overarching explanation is that the same
neurodevelopmental vulnerabilities and environmental
exposures (eg, trauma and violence exposure) that predispose to risk of psychosis or mania may also increase

risk for self-harm,10,11,27 with self-harm emerging, in some
cases, prior to the onset of formal symptoms of psychosis or mania.28,29 Similarly, several studies have highlighted the role of mood symptoms as important early
manifestations of developmental risk for psychotic as
well as bipolar disorders.9,10,30–33 For this reason, hospital presentation for self-harm may act as a marker of
neurodevelopmental risk for psychosis. Importantly, it
may also be the case that the combination of self-harm
and neurodevelopmental features makes hospital presentation more likely than when self-harm occurs outside of
the context of neurodevelopmental risk. Further research
will be needed to understand the causal factors underlying the relationship.
Strengths of this study include its large, wholepopulation approach, which rules out problems arising
from representativeness of study samples – this study
involved not just a sample of individuals born in 1987
but the total population born in 1987. The registerbased approach means there is no loss to follow up
as typically occurs in longitudinal research. The use
1691
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Table 4. Association of Self-Harm (Exposure) With Subsequent Psychotic and Bipolar Disorders (Outcome), Stratified by Method of
Self-Harm
Total Population

Outcome: any psychotic or
bipolar disorder
Self-poisoning
Other
Outcome: any psychotic disorder
Self-poisoning
Other
Outcome: schizophrenia
Self-poisoning
Other
Outcome: other non-affective psychosis
Self-poisoning
Other
Outcome: affective psychosis
Self-poisoning
Other
Outcome: any bipolar disorder
Self-poisoning
Other
Outcome: bipolar disorder without
psychotic features
Self-poisoning
Other
Outcome: bipolar disorder with
psychotic features
Self-poisoning
Other

HR (95% CI)

N (%)

Males
HR (95% CI)

N (%)

HR (95% CI)

53 (17.3)
13 (19.1)

6.32 (4.81–8.30)
7.09 (4.11–12.24)

36 (21.3)
8 (29.6)

7.25 (5.20–10.11) 17 (12.4)
10.57 (5.27–21.21) 5 (12.2)

4.84 (2.99–7.82)
4.84 (2.01–11.65)

41 (12.6)
10 (13.7)

5.92 (3.34–8.07)
6.57 (3.53–12.24)

26 (14.2)
6 (20.0)

6.80 (4.59–10.06) 15 (10.6)
9.50 (4.25–21.22) 4 (9.3)

4.84 (2.90–8.07)
4.48 (1.68–11.97)

12 (3.2)
5 (6.0)

5.79 (3.23–10.25)
11.16 (4.61–27.02)

6 (2.8)
2 (5.9)

34 (9.7)
5 (6.6)

5.53 (3.93–7.78)
3.72 (1.55–8.96)

22 (10.9)
4 (12.5)

27 (7.5)
8 (9.9)

9.07 (6.15–13.36)
12.41 (6.19–24.97)

18 (9.0)
4 (12.5)

8.85 (5.50–14.26)
12.37 (4.61–33.19)

9 (5.7)
4 (8.2)

8.74 (4.48–17.08)
13.54 (5.03–36.45)

34 (9.5)
7 (8.6)

7.98 (5.66–11.26)
7.29 (3.46–15.35)

26 (13.1)
6 (18.8)

8.29 (5.58–12.30)
12.28 (5.49–27.48)

8 (5.1)
1 (2.0)

6.29 (3.11–12.73)
2.55 (0.36–18.17)

33 (9.2)
7 (8.6)

8.01 (5.65–11.37)
7.57 (3.59–15.93)

12 (12.6)
6 (18.8)

8.18 (5.47–12.23)
12.61 (5.63–28.21)

8 (5.0)
1 (2.0)

6.63 (3.27–13.42)
2.70 (0.38–19.29)

9 (2.3)
0 (0.0)

10.59 (5.38–20.85)
NA

8 (3.6)
0 (0.0)

14.15 (6.81–29.40)
NA

1 (0.6)
0 (0.0)

3.26 (0.45–23.62)
NA

6.20 (2.73–14.07)
13.06 (3.23–52.81)

6 (3.6)
3 (6.0)

6.81 (4.44–10.45) 12 (8.1)
7.44 (2.78–19.90) 1 (2.3)

5.65 (2.50–12.74)
12.77 (3.12–30.58)
4.21 (2.37–7.45)
1.22 (0.17–8.68)

Note: Reference group is individuals who did not present with self-injurious behaviour. Individuals with a first diagnosis of the respective
outcome diagnosis before a first presentation with self-harm were excluded. Abbreviations: CI, confidence intervals; HR, hazard ratio.

of hospital registers provides ecological validity in
that it identifies the individuals who present to hospital looking for help after having self-harmed as well
as individuals who have actually been diagnosed with
and received treatment for psychosis or bipolar disorder in the population. What is more, research has
shown a high degree of accuracy for register diagnoses
of psychotic and bipolar disorders.14,17,18 A limitation is that, although we had a long follow up period,
the follow up ended in 2015 when participants were
28 years old. Given that 28 years of age is not yet past
the age of highest risk, our findings likely represent an
underestimation of the true risk for psychotic or bipolar disorders—that is, it is likely that, ultimately, a
higher percentage would go on to develop psychosis
or bipolar disorder. Second, international replication
will be needed to determine if the current results are
equally applicable to other countries, though it should
be noted that the prevalence of self-harm in Finnish
youths is similar to that in other Western countries.21,34
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Third, we have conducted a large number of secondary
analyses and this may have increased the likelihood of
false positive results. However, our analyses were performed in an hierarchical, step-wise manner.
Conclusions
This total population study shows that hospital presentation for self-harm in youth is a strong risk marker
for later psychosis and bipolar disorder. A strength of
this approach is that it points to a readily-identifiable
clinical population at high risk for psychosis/bipolar
disorder without the need for additional facilities or
structured (symptomatic) assessments which are required in existing psychosis/bipolar risk approaches.
This should facilitate the use of this new (systembased) high risk approach, which can complement
existing (symptom-based) high riskapproaches,9,11,24,25
highlighting new opportunities for the prevention of
serious mental disorders.
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