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Background. Self-harm among young adults is a common and increasing phenomenon in many parts of the world. The
long-term prognosis after self-harm at young age is inadequately known. We aimed to estimate the risk of mental illness
and suicide in adult life after self-harm in young adulthood and to identify prognostic factors for adverse outcome.

Method. We conducted a national population-based matched case-cohort study. Patients aged 18-24 years (n=13 731)
hospitalized after self-harm between 1990 and 2003 and unexposed individuals of the same age (1 =137 310 ) were fol-
lowed until December 2009. Outcomes were suicide, psychiatric hospitalization and psychotropic medication in short-
term (1-5 years) and long-term (>5 years) follow-up.

Results. Self-harm implied an increased relative risk of suicide during follow-up [hazard ratio (HR) 16.4, 95% confidence
interval (CI) 12.9-20.9). At long-term follow-up, 20.3% had psychiatric hospitalizations and 51.1% psychotropic medica-
tions, most commonly antidepressants and anxiolytics. There was a six-fold risk of psychiatric hospitalization (HR 6.3,
95% CI 5.8-6.8) and almost three-fold risk of psychotropic medication (HR 2.8, 95% CI 2.7-3.0) in long-term follow-up.
Mental disorder at baseline, especially a psychotic disorder, and a family history of suicide were associated with adverse
outcome among self-harm patients.

Conclusion. We found highly increased risks of future mental illness and suicide among young adults after self-harm. A
history of a mental disorder was an important indicator of long-term adverse outcome. Clinicians should consider the
substantially increased risk of suicide among self-harm patients with psychotic disorders.
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Introduction indicator of long-term difficulties in adulthood, such
as an elevated risk of future ill-health, social problems
and labour market marginalization (Fergusson et al.
2005; Harrington et al. 2006; Groholt and Ekeberg,
2009; Goldman-Mellor et al. 2014; Niederkrotenthaler
et al. 2014; Moran et al. 2015). The risk of a subsequent
suicide is high after self-harm in 15- to 24-year-olds
(Bridge et al. 2006), almost ten-fold compared to the
general population (Hawton & Harriss, 2007).
Moreover, depression, generalized anxiety disorder
and substance use in adulthood have been described
after self-harm at a young age, although mental illness
Neuroscience/Stockholm County Council, Centre for Psychiatric in long_term follow—up has so far Only been studied in

Research and Education, Karolinska Institutet, St Goran, Sweden. small or geographically limited samples or with a
(Email: karin.beckman@ki.se) narrow selection of mental disorders as outcomes

Self-harm and suicide among adolescents and young
adults are matters of great concern. Self-harm behav-
iour in youth is increasing in several Western countries
(Hawton et al. 2003a; Kokkevi et al. 2011) and suicide is
the second most important cause of death among 10- to
24-year-olds globally (Patton et al. 2009). To have a first
episode of self-harm — defined as self-injury irrespect-
ive of suicidal intent — as a young adult can be an
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(Fergusson et al. 2005; Harrington et al. 2006; Groholt &
Ekeberg, 2009; Goldman-Mellor et al. 2014; Moran et al.
2015).

Even though the risk of later adverse outcome is
increased, most youths who self-harm seem to recover
and the self-harm behaviour subsides in adulthood
(Moran et al. 2012). In this heterogenous group, the
individuals most at risk need to be identified. Risk fac-
tors for suicide after self-harm in youth have been
described in several high-quality studies; however,
mostly in geographically or numerically restricted
samples. Male gender, previous self-harm, high sui-
cidal intent, substance misuse are identified as predict-
ive factors of a subsequent suicide (Hawton et al. 1993;
Hawton & Harriss, 2007). Further, prior psychiatric
treatment is associated with an increased risk
(Hawton et al. 1993; Hawton & Harriss, 2007), but
the significance of specific mental disorders has not
been extensively studied in young adults. Among 441
adolescents who had self-poisoned, non-affective
psychotic disorder was a risk factor for later suicide
(Reith et al. 2003). In adults, schizophrenia and uni-
polar and bipolar disorders seem to be the most evi-
dent predictors for suicide after a suicide attempt
(Tidemalm et al. 2008), but the predictive effect of a
mental disorder were not specifically investigated in
youths. Even though self-harm is common, suicide is
a relatively rare event in young adults; in order to de-
scribe prognostic factors, large and representative
study populations are required.

Our primary aim was to estimate the long-term risk
of mental disorders and suicide after self-harm in a na-
tional cohort by use of linked registers. In order to cap-
ture both severe and moderate mental disorders, we
studied psychiatric hospitalization as well as psycho-
tropic medication during follow-up. Second, we wanted
to study possible predictive effects on adverse outcome
of various mental disorders present at the time of self-
harm, low socioeconomic status and a history of suicide
in the family among those who self-harm.

Method

We conducted a national population-based matched
case-cohort study by use of linked Swedish national
registers. Six longitudinal population registers were
linked through the personal identification number,
which is assigned to the individual at birth or immigra-
tion (Ludvigsson et al. 2011).

The National Patient Register (NPR, National Board
of Health and Welfare) covers all in-patient care and
has national coverage for all psychiatric admissions
from 1973 and for all admissions from 1987.
Outpatient episodes for specialized psychiatric care
have been registered since 2001. The Cause of Death
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Register (CDR, National Board of Health and
Welfare) includes all deaths among persons registered
as residents of Sweden at the time of death, and covers
more than 99% of all deaths from 1961 and onwards, in-
cluding those occurring abroad (National Board of
Health and Welfare, 2010). Each record contains the
date of death and diagnostic codes for causes of death.
The Swedish Prescribed Drug Register (SPDR, National
Board of Health and Welfare) holds information on all
pharmaceuticals prescribed and dispensed since July
2005 (Wettermark et al. 2007). We collected information
about gender, birth date, and region of birth, emigration
and immigration (The Total Population Register; TPR,
Statistics Sweden). Data on suicide in parents and full-
siblings of the index person was gathered from the CDR
via linkage to The Multi-Generation Register (Statistics
Sweden) (Ekbom, 2011) and about highest level of educa-
tion in parents from The Education Register (Statistics
Sweden). All data was de-identified before being made
available to the authors.

Study population

We identified all patients aged 18-24 years who were
discharged from hospital with a diagnosis of intention-
al self-harm according to International Classification of
Diseases (ICD), ICD-9 (E950-9, E980-9) and ICD-10
(X60-84, Y10-34) between 1990 and 2003, thus includ-
ing events of undetermined intent, in order to account
for geographical and temporal changes in ascertain-
ment methods (Niederkrotenthaler et al. 2014), as regis-
tered in the NPR since start of registration (=13 760).
All individuals with a first hospitalization due to self-
harm during the study period were included. To avoid
inclusion of self-harm events that had resulted in com-
pleted suicides, we excluded those who died in a som-
atic department during the index hospitalization (1=
29), under the assumption that those deaths were a dir-
ect consequence of the self-harm act.

For each exposed individual, ten subjects from the
general population, who were alive and had not emi-
grated at the time of inclusion, were randomly col-
lected from the TPR, and matched on age and sex.
They were unexposed for hospitalization due to self-
harm up until index, but were allowed to be exposed
later in life. If hospitalized due to self-harm within
the studied age range during the study period, they
were censored as unexposed and included as exposed.
The cohort was followed until death of any cause, first
emigration or end of follow-up (31 December 2009).

Outcomes

Death by suicide (CDR: ICD-9 codes E950-9 and E980-9;
ICD-10 codes X60-84 and Y10-34) was recorded
during follow-up. We included unnatural deaths of
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undetermined cause in suicides because their exclusion
might have led to an underestimation of suicide rates
and in order to account for geographical and temporal
changes in ascertainment methods (Neeleman &
Wessely, 1997). In addition, all-cause death during
follow-up was recorded, divided into unnatural
death (ICD-9 code E or ICD-10 codes V, W, X, Y in
any position) and natural deaths (all other causes).

As indicators of mental illness during follow-up we
used two outcomes. Psychiatric hospitalization was
used as a proxy for severe burden of disease during
follow-up and psychotropic medication was employed
in order to endorse also the less severe mental disor-
ders treated outside hospitals. Psychiatric hospitalization
was defined as having been admitted to a psychiatric
hospital at least once, with a diagnosis of a mental dis-
order at discharge (NPR, yes/no). We defined psychi-
atric hospitalization in short-term follow-up as
inpatient episodes during the period 1-5 years follow-
ing the index event. Psychiatric hospitalization in long-
term follow-up was defined as inpatient episodes com-
mencing >5 years after index. Since the outcome of
interest was future mental disorder we did not con-
sider hospitalizations during the first year following
the index event, under the assumption that those
were closely related to the index event.

Prescribed psychotropic medication dispensed =5
years after index represented use of psychiatric phar-
maceuticals in long-term follow-up and covered pre-
scriptions from specialized psychiatric care as well as
general practitioners. We categorized psychotropic
medication into five subgroups; antidepressants (ATC
code NO6A), antipsychotics and mood stabilizers
(NO5A  and antiepileptics NO3AF01, NO3AGO1,
NO3AX09 if prescribed at a psychiatric departement),
benzodiazepines and hypnotics (N05B, NO3AEO1 if
prescribed at a psychiatric clinicc N05C), attention
deficit hyperactivity disorder (ADHD) medication
(NO6BA except N06BA07) and medication for alcohol
and opioid use disorder (NO7BB, NO7BC). We did
not study short-term psychotropic medication since
the SPDR was not in use until July 2005 and data
was not available for a majority of the cohort.

Exposures

Mental disorder at baseline was defined as a mental dis-
order registered at inpatient or outpatient care in the
NPR, prior to the index episode, from start of register,
or at an in-patient care episode starting up to 7 days
after the index episode. If more than one diagnosis
had been registered, we chose the most recently
recorded; when several diagnoses were registered at
the same event, the principal diagnosis was selected.
Mental disorders were divided into five diagnostic
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categories; alcohol and substance use disorders (ICD-8:
291, 303, 304, ICD-9: 291, 292, 303, 304, 305A,
ICD-10: F10-19), non-organic psychotic disorders (ICD-8:
295, 297, 298.2-299, ICD-9: 295, 297, 298C, E, W, X,
ICD-10: F20-29), affective and anxiety disorders (ICD-8:
296, 298.0, 298.1, 300, 301.1, 305, 307 , 306.8, 306.9,
308.4, ICD-9: 296, 298A-B, 300, 301.B, 306, 307.W,
308, 309, 311, 313.B, ICD-10: F30-39, F40-49), personality
disorders (ICD-8: 301.1, 302.0, ICD-9: 301.A, 301.C],
301.W, 301.X, ICD-10: F60- F61) and other mental disor-
ders (ICD-8 and ICD-9: 290-319 and ICD-10: F00-99 ex-
cluding the diagnoses mentioned above).

A family history of suicide was defined as suicide by
a full sibling or a parent before index. Low parental
education (<9 school years) was used as a proxy for
low socioeconomic status and country of birth was
recorded as within or outside of the Nordic countries.

Statistical analyses

Pearson’s y* test were used to calculate statistical sig-
nificance in differences in baseline parameters.
Missing values were coded as separate categories. To
calculate the relative risk of mental illness and suicide,
stratified Cox regression models were used for each out-
come (death by suicide, any psychiatric hospitalization
and psychotropic medication) in exposed compared to
unexposed [hazard ratios (HR), 95% confidence interval
(CI), adjusted for birth outside of the Nordic countries,
mental disorder at baseline, low parental education and
family history of suicide]. We performed a sensitivity
analysis of the outcome suicide, where only definite sui-
cides (X60-84 and E950-9) were included.

The data was found to comply with the proportional
hazard assumption. Interactions between exposure and
covariates were tested with the partial likelihood ratio
test and we performed Kaplan-Meier survival analyses.

Mental disorder at baseline, a family history of sui-
cide and low parental education were analysed as pos-
sible predicting factors of subsequent suicide and
mental illness by Cox regression models among those
exposed to self-harm, yielding HRs with 95% ClIs.
The data was found to comply with the proportional
hazard assumption.

For the analyses of long-term need of psychiatric
care and medication, we studied time at risk from in-
clusion date (5 years after the index episode) until
first admission.

Ethical approval was obtained from the Stockholm
Regional Ethics Review Board (2009/939-31/5).

Results

The cohort consisted of 13 731 individuals aged 18-24
years who had a first hospitalization due to self-harm
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Table 1. Baseline factors on 18—24 year olds admitted to hospital with diagnosis of self-harm between 1990-2003 and unexposed (n =151 041)

Male (n=>57002)

Female (=94 039)

Self-harm
(n=5182)

No self-harm
(n=>51820)

Self-harm
(n=_8549)

No self-harm
(n=285490)

Birth outside of Nordic countries

18.1% (936)
47.8% (2476)
25.1% (1302)
9.0% (468)
11.3% (584)
2.6% (133)
48.3% (2503)
19.9% (1032)
3.3% (169)
18.1% (942)
2.7% (140)
4.2% (220)

Low parental education level (0-9 years)
Medium parental education level (9-12 years)
High parental education level (>12 years)
Missing

Family history of suicide

Mental disorder at baseline (any)

Substance use related diagnosis
Psychotic disorder

Affective and anxiety disorder

Personality disorder

Other

11.7% (6074)
38.3% (19 826)
30.1% (15 603)
19.9% (10317)
17.9% (9275)
0.8% (435)
2.4% (1260)
0.8% (416)
0.1% (58)
0.5% (282)
0.15% (33)
0.9% (471)

16.9% (1449)
45.7% (3903)
26.9% (2300)
10.5% (897)
15.4% (1316)
2.1% (182)
49.5% (4228)
10.8% (926)
1.6% (133)
26.1% (2231)
5.5% (468)
5.5% (470)

10.8% (9274)
38.0% (32 503)
29.8% (25 441)
21.4% (18 272)
19.2% (16 383)
0.8% (688)
2.6% (2197)
0.5% (421)
0.1% (64)
0.9% (759)
0.1% (63)
1.0% (890)

¥ test with 1 degree of freedom, p values for all variables were <0.001.

during 1990-2003, and 137 310 who had not been hos-
pitalized due to self-harm during the same period.
Mean follow-up time was 12.2 (s.0.=4.5) years with
a maximum of 20.0 years. The average age was 21.3
(s.0.=2.0) years and 62.3% were women.

A mental disorder at baseline and a history of sui-
cide in the family were more common among self-
harm patients (Table 1). Almost half of them had a
mental disorder at baseline; among men the most fre-
quent disorders were substance use disorder (19.9%),
followed by affective and anxiety disorders (18.1%).
Among women with self-harm, affective and anxiety
disorders (26.1%) were most prevalent.

Adverse outcome after self-harm among young
adults

Suicide

Among those who had self-harmed, 3.5% died by sui-
cide during follow-up (Table 2) (5.4% of the men and
24% of the women, data not shown). Death from
any cause occurred in 9.9% of the men (8.1% from un-
natural causes) and 3.6% of the women with self-harm
(2.9% from unnatural causes), compared to 0.7 and
0.3% of the unexposed (p<0.001) (data not shown).
Self-harm signified a HR for suicide during follow-up
of 34.7 (95% CI 28.7-42.0) and after adjustment, HR
16.4 (95% CI 12.9-20.9). A sensitivity analysis was per-
formed where only definite suicides (X60-84 and
E950-9) as an outcome was included, revealing an
adjusted HR of 17.9 (95% CI 13.5-23.7).

An interaction was found between mental disorders
at baseline and self-harm with regard to a subsequent
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completed suicide (interaction term HR 0.3, 95% CI
0.2-0.5). Kaplan-Meier curves showed lower survival
rates in self-harming young adults who had a mental
disorder at baseline compared to those without a men-
tal disorder (Fig. 1).

Psychiatric morbidity during follow-up
Psychiatric hospitalization

Among men who had self-harmed, 22.0% had a psychi-
atric hospitalization in the short-term perspective and
23.0% had a psychiatric hospitalization at long-term
follow-up. Corresponding numbers for women were
19.6 and 18.7% (data not shown). To have self-harmed
implied an adjusted HR for psychiatric hospitalization
in the short-term follow-up of 8.8 (95% CI 8.0-9.6) and
of 6.3 (95% CI 5.8-6.8) for hospitalization in the long-
term (Table2). Aninteraction was found between mental
disorders atbaseline and self-harm (interaction term: HR
0.3, 95% CI 0.3-0.4. Kaplan-Meier curve not shown).

Psychotropic medication

Psychotropic medication had been prescribed to 45.0%
(2330) of the men who had self-harmed and to 12.9%
(n=6668) of non-exposed >5 years after index.
Among female self-harm patients, 54.8% (n=4688)
had received psychotropic medication and 19.2% (n=
16 384) of those without self-harm (data not shown in
table). For both genders, the HR of self-harm was 2.8
(95% CI 2.7-3.0) for use of psychotropic medication in
long-term follow-up (Table 2). All medication categories
were significantly more common among self-harm
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Table 2. Adverse outcome in young adults hospitalized after self-harm between 1990 and 2003, matched on age and sex (n=151 041).

Follow-up until December 2009

Self-harm No self-harm Crude HR Adjusted HR?
(n=13731) (n=137 310) (95% CI) (95% CI)
Suicide within 1 year 1.0% (136) 0.0% (9) 151.0 (76.9-296.5)  73.9 (33.1-165.0)
Suicide during follow-up 3.5% (487) 0.1% (141) 34.7 (28.742.0) 16.4 (12.9-20.9)
Psychiatric hospitalization, short-term follow—upb 20.5% (2814) 1.0% (1386) 23.9 (22.3-25.7) 8.8 (8.0-9.6)
Psychiatric hospitalization, long-term follow-up® 20.3% (2789) 1.8% (2416) 13.8 (13.0-14.6) 6.3 (5.8-6.8)
Any psychotropic medication, long-term follow-up®  51.1% (7018) 16.8% (23052) 4.4 (4.3-45) 2.8 (2.7-3.0)
Antidepressants 38.9% (5347)  11.4% (15647) 43 (4.2-4.5) 2.9 (2.8-3.0)
Antipsychotics and mood stabilizers 16.2% (2224) 1.7% (2382) 10.5 (9.9-11.1) 4.2 (3.9-4.6)
Benzodiazepines and hypnotics 39.4% (5411)  11.6% (15907) 4.5 (4.3-4.6) 2.9 (2.8-3.0)
ADHD medication 3.9% (529) 0.4% (497) 11.7 (10.3-13.3) 5.8 (4.9-6.8)
Alcohol and opioid use related medication 5.9% (814) 0.5% (703) 12.6 (11.3-14.0) 7.0 (6.1-8.0)

HR, Hazard ratio; CI, confidence interval; ADHD, attention deficit hyperactivity disorder.
¥* test with 1 degree of freedom, p values were <0.001.
# Adjusted for psychiatric diagnosis at index, birth outside of Nordic countries, family history of suicide and parental

educational level.

b Risk-time is set one year after index, 1588 were censored during the first year of follow-up due to death or migration,

hence n =149 453.

“Risk-time is set 5 years after index, 5852 were censored during the first 5 years of follow-up due to death or migration,

hence n=145189.
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Fig. 1. Kaplan-Meier curve of survival from suicide in 18- to 24-year-olds with or without self-harm and mental disorder at

baseline (n=151 041). Inclusion between 1990 and 2003, follow-up until December 2009.
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Table 3. Factors associated with adverse outcome among young adults who were hospitalized after self-harm between 1990-2003 (n=13 731).
Follow-up until December 2009

Suicide during entire Psychiatric hospitalization =~ Psychotropic medication in

follow-up in long-term follow-up® long-term follow-up®
Crude HR Adjusted HR  Crude HR ~ Adjusted HR  Crude HR Adjusted HR
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Previous mental disorder
Substance use related diagnosis 2.8 (22-3.6) 2.7 (2.1-34) 27(25-3.1) 27(24-30) 13(1.2-14) 1.3 (1.2-14)
(n=1958)°
Psychosis (1 =302)° 7.1(5.1-10.0) 7.0(5.0-9.8) 6.8(5.7-8.0) 6.7(5.7-7.9) 4.2 (3.64.8) 4.2 (3.6-4.8)
Affective and anxiety disorder 19(1.5-24) 19(15-24) 22(20-24) 222024 15(01416) 15(1.4-1.6)
(n=3173)°
Personality disorder (1 =608)" 27(1.9-39) 26(1.837) 45(4.0-52) 45(39-51) 22(20-24) 22(2.0-24)
Other (1=690)° 26(1.8-37) 25(1.7-3.6) 23(2.0-28) 232027 18(1.6-2.0) 18(1.6-2.0)
Family history of suicide (n=315)° 2.7 (2.0-3.7) 24 (1.6-35) 15(1.3-1.8) 13(1.1-1.6) 1.2(1.1-14) 1.0(0.9-1.2)
Birth outside of Nordic countries 05(04-0.7) 0.6(04-09) 0.8(0.7-0.9) 0.8(0.7-0.9) 0.8 (0.7-0.9) 0.8 (0.7-0.8)
(n=1900)4
Parents educational level- low 1.0(0.7-1.4) 09(0.7-1.2) 1.0(09-1.1) 1.1(0.96-1.2) 1.0(0.97-1.1) 1.1 (1.0-1.1)
(n=2385)°

HR, Hazard ratio; CI, confidence interval.

Calculated with Cox regression models, all variables were included in the model.

Data is matched on age and sex.

? Risk-time is set 5 years after index, 780 were censored during the first 5 years of follow-up due to death or migration,

hence n=12951.

® Patients with self-harm without a mental disorder in patient register is used as reference group.
“Patients with self-harm without a family history of suicide is used as reference group.
9 Patients with self-harm with birth in Nordic countries is used as reference group.

¢ Patients with self-harm with parents with medium/high education is used as reference group.

patients than among unexposed. Antidepressants and
benzodiazepines/hypnotics were each prescribed to al-
most 40% of those who had self-harmed, the adjusted
HR for self-harm was 2.9 (95% CI 2.8-3.0). The adjusted
HR for self-harm was 4.2 (95% CI 3.9-4.6) for subse-
quent use of antipsychotics and mood stabilizers, 5.8
(95% CI 4.9-6.8) for ADHD medication and 7.0 (95%
CI 6.1-8.0) for alcohol and opioid use medication. An
interaction was found between mental disorders at
baseline and self-harm (interaction term: HR 0.6, 95%
CI 0.5-0.6. Kaplan—Meier curve not shown).

Factors associated with adverse outcome among self-harm
patients

Psychotic disorders at baseline had the strongest associa-
tions with suicide (HR 7.0, 95% CI 5.0-9.8) and later psy-
chiatric hospitalization (HR 6.7, 95% CI 5.7-7.9) (Table 3).
Personality disorders were associated with suicide and
medication in long-term follow-up but more strongly
with psychiatric hospitalization (HRs 2.6, 2.2 and 4.5 re-
spectively). All other mental disorders were related to
suicide, later psychiatric hospitalization and medication,
but with lower risk estimates.
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Having a family history of suicide was associated
with psychiatric hospitalization (HR 1.3, 95% CI 1.1-
1.6) in the long-term follow-up and more strongly
with a subsequent suicide (HR 2.4, 95% CI 1.8-3.2).
To be born outside the Nordic countries was inversely
associated with adverse outcome after self-harm,
whereas there were no independent associations be-
tween parents’ educational level and later mental ill-
ness or suicide among those who had self-harmed.

Discussion

In this comprehensive national cohort study of young
adults, we were able to study a range of relevant adverse
outcomes and assess the effects of several clinical factors
on outcomes. The results confirm findings from smaller
and geographically restricted studies of a highly
increased long-term risk of adverse outcome after self-
harm. We found a 16-fold risk increase of suicide and a
highly elevated risk of severe as well as moderate mental
disorders. We further found that among young adult
self-harm patients, a family history of suicide and mental
disorders atbaseline — particularly a psychotic disorder—
were associated with adverse outcome.
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Adverse outcome after self-harm among young
adults

The 16-fold risk increase of suicide among self-harm
patients compared to unexposed young adults is
lower than in age-mixed cohorts (Hawton et al.
2003b; Cooper et al. 2005), a notion that corresponds
well to previous studies (Haukka et al. 2008;
Tidemalm et al. 2014). Even so, this estimate poses add-
itional evidence that self-harm in young adults is an
important risk factor for later suicide.

Mental disorders at long-term follow-up were preva-
lent among young adults who had self-harmed, even
in the absence of a diagnosed mental disorder at the
self-harm episode. The finding that one fifth of the
young adults were hospitalized in psychiatric care >5
years following the index attempt, indicates that long-
standing severe mental illness is common. We can not
determine the role of early self-harm in the causal
chain of the development of a mental disorder. Since
most mental disorders have their onset in youth
(Patel et al. 2007), the self-harming behaviour might ei-
ther represent a first sign of an emerging mental dis-
order, or, it may be an indicator of severity in a
manifest but not yet identified mental disorder. In pre-
vious studies, the risk of a later mental disorder is
clearly reduced after adjusting for psychopathology
at the time of the self-harm (Briere et al. 2015). A pos-
sible bias, which calls for cautious interpretation of
our findings, is that the index self-harm episode itself
may induce further psychiatric evaluation, which
then would increase the probability that exposed in-
dividuals receive a diagnosis during follow-up
(Goldman-Mellor et al. 2014).

By using the prescribed psychiatric drugs as indica-
tors of diagnostic entities, we were able to estimate
prevalence as well as hazard ratios for categories of
mental disorders during follow-up. SPDR covers all
medication prescribed and dispensed in all outpatient
settings; hence, we were not limited to study condi-
tions treated in specialized psychiatric care, or to a
restricted number of predefined mental disorders.
Depression, anxiety disorders and substance use disor-
ders have previously been described in long-term
follow-up in small samples (Fergusson et al. 2005;
Harrington et al. 2006; Groholt & Ekeberg, 2009;
Goldman-Mellor et al. 2014; Mars et al. 2014). The
prevalent use of antidepressants and anxiolytics in
the present cohort indicates that depression and anx-
iety disorders were the most common mental disor-
ders. Notably, the use of antipsychotics and mood
stabilizers were highly overrepresented among those
who had self-harmed. Psychotic symptoms were
prevalent among young adults with a history of self-
harm in a population study (Suokas et al. 2011), but
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has not been noted in previous studies of long-term
follow-up after self-harm. ADHD medication was
more frequent among self-harm patients compared to
unexposed. A neuropsychiatric disorder would by
definition be present in childhood, hence already at
the time of the index episode (even if not yet recog-
nized). Attention deficit disorder is associated with
an increased risk of suicidal behaviour, in particular
when there is co-morbidity with depression, antisocial
behaviour and substance use (Nigg, 2013). Elevated
levels of substance use have previously been noted in
long-term follow-up after self-harm in small popula-
tions (Fergusson et al. 2005; Suokas et al. 2011;
Goldman-Mellor et al. 2014; Moran et al. 2015).
Substance use disorder is an important background
factor in suicidal behaviour in youth (Haw &
Hawton, 2011; Kokkevi et al. 2012; Moran ef al. 2012),
and occurred frequently at the time of the index epi-
sode. Even so, the seven-fold risk of receiving pharma-
ceutical treatment for alcohol and opioid use in
long-term follow-up was unexpectedly high.
Personality disorders are prevalent among young
people who self-harm (Fox et al. 2015) and are pre-
sumed to be common also in this cohort. A range of
psychotropic medications, e.g. anxiolytics and antide-
pressants, are widely used in clinical practice to treat
symptoms presenting with a personality disorder,
but there are no pharmacological compounds that
can be used for identification of the disorder per se.

Factors associated with adverse outcome after
self-harm

A family history of suicide is an established risk factor
for suicide in youth (Agerbo et al. 2002) and was inde-
pendently associated with suicide after an episode of
self-harm in the present study, more strongly than
with mental illness.

A mental disorder, past or present, increases the risk
of suicide after self-harm (Hawton & Harriss, 2007;
Hawton et al. 20124), which was confirmed with
more detail in the present study. We found that psych-
otic disorders had the largest impact on suicide risk.
Schizophrenia is a well-established risk factor for sui-
cide and is associated with higher risk estimates after
a suicide attempt than other mental disorders in age-
mixed populations (Tidemalm et al. 2008).

Strengths and limitations

This is a study of a national cohort including all young
adults hospitalized after self-harm in Sweden; thereby
the risk of selection bias is small. Sweden consists of
rural and urban, low- and high-income areas, which
adds to diversity of the sample. The size of the cohort
allowed us to study death by suicide, which is a rare
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outcome in this age group. We were also able to study
three separate outcomes in the same study population.
The magnitude of the cohort further enabled us to
study several risk factors for the outcomes, such as dif-
ferent mental disorders. The cohort is fairly recent
which is valuable as the rates and perhaps also pat-
terns of suicidal behaviour among youth is changing
with time (Hawton et al. 2012b).

Some limitations should be noted. We only included
patients with self-harm resulting in inpatient care and
most self-harm episodes in youth do not lead to con-
tacts with the healthcare system (Madge et al. 2008).
Conclusions are thus limited to patients with self-harm
episodes, which not only lead to presentation to hos-
pital, but also to admittance to inpatient care. Young
people who are admitted to hospital care possibly have
a higher degree of suicidal intent than youth with acts of
self-harm that never receive healthcare. Suicide rates,
and potentially also the incidence of future mental illness,
are expected to be higher in this population than among
the majority of young people who self-harm. However,
increased knowledge of those patients who actually
seek help is of importance from a clinical perspective.
While register data implies high coverage, it does not pro-
vide in-depth information such as assessed severity of
mental disorders, history of trauma, suicidal intent and
treatments other than medication, all of which would
have relevance for the outcomes. The information on
mental disorders at baseline was based on diagnoses set
at discharge form hospitals (1990-2003), and in specia-
lized outpatient care (2001-2003). The prevalence num-
bers in this study are therefore considerably lower than
the true prevalence of mental disorder in this age group,
which would also include those treated innon-specialized
healthcare and non-detected cases. Also, we only
included one diagnosis in the analyses, the most proximal
in time and only the main diagnosis or the first of the sec-
ondary diagnoses, therefore the effect of co-occurrence of
several mental disorders are not captured.

Conclusions, clinical implications and areas of
further research

¢ Self-harm in young adults leading to hospital care
indicates a highly elevated risk of future mental ill-
ness of severe as well as moderate forms, and of
suicide.

* A mental disorder, past or present, should provoke
particular attention after self-harm; it increases the
risk of suicide after an act of self-harm, and suggests
a highly elevated risk of future mental illness in
adulthood. Clinicians should consider the substan-
tially increased risk of suicide after self-harm
among young patients with a psychotic disorder.
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* A substantial share of the cohort had neither been
treated with psychotropic medication nor been sub-
jected to psychiatric hospitalization in long-term
follow-up after the self-harm episode; resilience fac-
tors in this group constitute a field of interest for fur-
ther research.
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