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History of self-harm is the strongest predictor of suicide, but there are
few national studies that estimate the risk of suicide following self-harm

inaclearly defined clinical cohort. Records from the National Self-Harm
Registry Ireland between 1January 2015 and 31 December 2017 (n = 23,764)
were linked to national suicide records via the Irish Probable Suicide Deaths
Study. The 12-month cumulative incidence of suicide for male, female and
all personswas 1.3%, 0.6%, and 0.9%, respectively. Suicide risk was more than
80 times higher in the self-harm cohort relative to the general population.
Associated factors included male sex, older age, attempted hanging as
amethod of self-harm, and self-harm history in the previous 12 months.
This national study highlights the greatly elevated risk of suicide mortality
following hospital-presenting self-harm. These findings reinforce the need
to provide appropriate care and timely interventions for this patient group.

Self-harm—intentional self-injury or poisoning, irrespective of motive—
is associated with anincreased risk of subsequent death, particularly
through suicide”. Risk of suicide among individualsin the year after a
suicide attempt has been estimated to be up to 100 times higher than
for matched community controls®. Within 10 years, it is estimated
that between 5% and 10% of adults who have self-harmed have died
by suicide®.

Owens et al. found that suicide risk lies somewhere between 0.5%
and 2.0%’, while asystematic review and meta-analysis by Carroll etal.®
similarly reported that one-year risk of suicide after self-harmwas 1.6%.
More recently, findings from a mortality follow-up study based on the
Multicentre Study of Self-Harm in England have been published’. This
study cohort consisted of 40,000 self-harm patients who presented
to hospital in a ten-year period and showed that the one-year risk of
suicide after self-harm was 0.5%, whichis slightly lower than estimates
from previous English studies.

Insome Nordic countries, however, the ability to link nationwide
registers of sociodemographic, health-related, and cause-of-death data
provides detailed datasets and large sample sizes required for robust

longitudinal studies®. Erlangsen et al.” examined individuals presenting
to hospital due to self-harmin Denmark over a19-year period and found
that the one-year risk of suicide was 1.2%. Fedyszyn et al.”’ reported a
similar, if slightly lower, one-year risk of suicide of 0.9%. These stud-
iesare based on large national populations, but it has been noted that
hospital presentations due to suicidal behaviors are under-recordedin
Danish hospital registers®. A Swedish study by Runeson et al.” that was
based on astudy population of self-harm patients that were admitted
to hospital, rather than all who presented to hospital due to self-harm,
found that the one-year risk was 1.5%.

There has been some examination of age- and sex-specific suicide
risk profilesamong hospital-treated self-harm cohorts. Tidemalmetal.?
reported that, when comparing suicide risk in the self-harm group with
controls, the highest incident rate ratios were among women under age
75.This finding of highest suicide risk among men but highest relative
riskamongwomen was also reported by Hawton et al.' A violent index
self-harm method has been found to be the strongest examined risk
factor for suicide deathsin patients aged 20 years or older, particularly
women?, while suicide risk was also found to be higher after attempts
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Table 1| Demographics of individuals presenting to hospital with self-harm, 2015-2017

Male(n=10,845; 45.6%)

Female(n=12,919; 54.4%) All persons(n=23,764; 100%)

Age group

<25 years 3,641(32.7%) 5,320 (41.2%) 8,861(37.3%)
25-34 years 2,752 (25.4%) 2,411 (18.7%) 5163 (21.7%)
35-44 years 2,09 (19.5%) 2,190 (16.9%) 4,299 (18.1%)
45-54 years 1,363 (12.6%) 1,726 (13.4%) 3,089 (13.0%)
55+ years 1,080 (9.9%) 1,272 (9.9%) 2,352 (9.9%)
Method of self-harm

Drug overdose only 5,519 (50.9%) 8,623 (66.8%) 14,142 (59.5%)
Self-cutting only 2,062 (19.0%) 2122 (16.4%) 4,184 (17.6%)
Overdose and self-cutting 477 (4.4%) 601 (4.7%) 1,078 (4.5%)
Attempted hanging only 938 (8.7%) 372 (2.9%) 1,310 (5.5%)
Attempted drowning only 320 (2.9%) 220 (1.7%) 540 (2.3%)
Other 1,529 (141%) 981(7.6%) 2,510 (10.6%)
Alcohol involved 3,629 (33.5%) 3,827 (29.6%) 7,456 (31.4%)
Recommended next care

Medical admission 2,519 (23.2%) 3,598 (27.9%) 6,117 (25.7%)
Psychiatric admission 930 (8.6%) 756 (5.9%) 1,686 (7.1%)
Patient left without being seen/refused admission 1,509 (13.9%) 1,311 (10.2%) 2,820 (11.9%)
Discharged from emergency department after 5,887 (54.3%) 7,254 (56.2%) 13,141 (55.3%)
treatment

Receiving psychosocial assessment® 7,291 (71.6%) 9,159 (74.5) 16,450 (73.2%)
Self-harm history (in previous 12 months)

None 9,009 (83.1%) 10,689 (82.7%) 19,698 (82.9%)
One 1,212 (11.2%) 1,457 (11.3%) 2,669 (11.2%)
Two or more 624 (5.8%) 773 (5.9%) 1,397 (5.9%)

2Psychosocial assessment unknown for 1,266 (5.5%) of cases.

by hanging and other self-injury methods (versus self-poisoning) in
the study by Runeson etal.”.

Suicide prevention strategies and interventions can benefit
from a greater understanding of suicide risk after self-harm and of
factors that may influence suicide risk. However very few high-qual-
ity national studies have been conducted that accurately estimate
risk of suicide following self-harm. The current study uses data from
the first and one of the very few dedicated national self-harm regis-
tries worldwide. The National Self-Harm Registry Ireland (NSHRI)
records all self-harm presentations to emergency departments in
Ireland™. The objectives of this study were to examine suicide risk
among a large-scale national cohort of individuals who attended
hospital emergency departments with self-harm in Ireland. To iden-
tify subgroups at elevated suicide risk after self-harm, models based
on sex, age, self-harm method, and previous self-harm history were
examined.

Results

Cohort characteristics

Between1January 2015 and 31 December 2017, NSHRIrecords indicate
23,764 individuals presented to hospital after self-harm, of whom most
(n=12,919;54.4%) were female. More than one-third of the cohort were
aged under 25 years (8,861; 37.3%). More than half (14,142; 59.5%) of
people presented to hospital with a drug overdose only, with 17.6%
(4,184) presenting with self-cutting only. A minority presented with a
combination of drug overdose and self-cutting (1,078; 4.5%), or with
more lethal methods of self-harm such as attempted hanging (1,310;
5.5%) and attempted drowning (540; 2.3%). Just under one-third of

individuals had consumed alcohol as part of the self-harm episode
(7,456; 31.4%).

Most people were discharged from the emergency department
after treatment (13,141; 55.3%). One-third (7,803; 32.8%) were admitted
into the presenting hospital, with 25.7% (6,117) medically admitted and
7.1% (1,686) admitted to a psychiatric ward. A minority (2,820; 11.9%)
left the emergency department before their treatment was completed
orrefused admission. Most received a psychosocial assessment as part
of their hospital attendance (16,450; 73.2%).

A minority of individuals (4,066; 17.1%) had made at least one
previous presentation to hospital following self-harmin the 12 months
preceding their most recent (index) episode (Table 1).

Suicide following self-harm

The study follow-up time ranged from 1 to 1,095 days, with a median
follow-up of 539 days. A total of 217 individuals (0.91%) died by suicide
during the period of follow-up. For the whole study period (excluding
individuals with less than 12 months follow-up), the 12-month cumula-
tive incidence of suicide for male, female, and all persons was 1.30%
(1.07-1.59), 0.60% (0.46-0.79), and 0.92% (0.79-1.08), respectively
(Table 2).

The median time to death was 136 days (range: 1-967). Risk of
suicide was greatest in the days and weeks following the most recent
presentation to hospital with self-harm, with 84 (38.7%) of the suicides
occurring in the first month, decreasing to 10.6% (23) in the second
monthand 8.3% (18) in the third month.

This 12-month risk of suicide after hospital-presenting self-harm
was 81 times (95% confidence interval (Cl): 46-145) higher in the
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Table 2 | Twelve-month cumulative incidence of suicide,
rate per 100,000, and suicide risk following hospital-
presenting self-harm

Allpersons  Male Female

Cumulative incidence of 0.92 1.30 0.60

suicide within 12 months (%) (0.79-1.08) (1.07-1.59) (0.46-0.79)

(95% CI)°

Self-harm population Rate per Rate per Rate per
100,000 100,000 100,000
(95% Cl) (95% Cl) (95% Cl)

EASR per 100,000 952 1,302 653
(800-1,103) (1,035-1,570) (487-800)

EASR 15+ per 100,000 1,205 1,670 818
(983-1,428) (1,283-2,056) (571-1,064)

General population Rate per Rate per Rate per
100,000 100,000 100,000
(95% CI) (95% CI) (95% CI)

EASR per 100,000 12 (11-12) 19 (18-20) 5 (4-6)

EASR 15+ per 100,000 14 (13-15) 23 (21-24) 6(5-7)

IRR IRR (95% CI) IRR (95% Cl) IRR (95% CI)

Allages 81(46-145) 69 (44-109) 136 (55-334)

Ages 15+ 86 (51-145) 74 (49-111) 145 (63-334)

EASR, European age-standardized rate; IRR, incidence rate ratio. °Individuals with less than 12
months (365 days) follow-up were excluded (that is, presentations in 2017).

self-harm population relative to the general population (Table 2).
Among male individuals with a history of hospital-presenting self-
harm, incidence of suicide was 69 times (44-109) higher than that of the
general population. Among female individuals, the self-harm cohort
had suicide risk 136 times (55-334) higher than the general popula-
tion. Therefore, although absolute risk of suicide was higher among
men than among women within the self-harm cohort, suicide risk was
more elevated among women thanamong menin the self-harm cohort
when compared withthe general population. Risk of suicide following
self-harm was most elevated among those in the youngest and oldest
age groups—those aged under 25 years (101, 64-158) and those aged
55 years and older (142, 97-207)—while the lowest incident rate ratio
of the self-harm group to the general population was in those aged
35-44 years (71,50-100).

The most common method of suicide among those with a history
of hospital-presenting self-harm was hanging (115; 53.0%), followed by
poisoning (51;23.5%) and drowning (26;12.0%). Suicide by hanging was
more common for men than for women (56.3% versus 46.7%), while
suicide by poisoning was more common among women than among
men (32.0% versus 19.0%).

Factors associated with suicide following self-harm

Table 3 details the results from the unadjusted and adjusted Cox pro-
portional hazard models. In the adjusted models, characteristics of
anindividual’s most recent self-harm act associated with subsequent
suicide included male sex (hazard ratio =1.88, 95% CI: 1.39-2.56) and
increasing age (55+ years: 4.60, 2.81-7.53) (Table 3 and Fig. 1a,b).
Compared with drug overdose, attempted hanging as the method
of self-harm was associated with a five-fold increased risk of suicide
(5.09, 3.35-7.71). Attempted drowning was associated with a more
than two-fold increased risk of subsequent suicide (2.25,1.03-4.91).
Individuals who consumed alcohol as part of their self-harm had a
lower risk of subsequent suicide (0.65, 0.46-0.92). Patients receiving
medical admission were associated with an increased risk of suicide
(2.37,1.71-3.28) compared with those who were discharged from the
emergency department following treatment. Previous self-harm his-
torywasalso positively associated with risk of suicide, highestin those

Table 3 | Unadjusted and adjusted Cox proportional hazard
survival analyses for suicide following self-harm

Unadjusted model Adjusted model

Hazardratio (95% Hazard ratio
CI) (95% ClI)
Sex
Male 2.23(1.68-2.96) 1.88 (1.39-2.56)
Female 1.00 (ref) 1.00 (ref)
Age group
<25 years 1.00 (ref) 1.00 (ref)
25-34 years 2.52(1.569-3.98) 2.30 (1.43-3.70)
35-44 years 3.51(2.25-5.46) 3.44(217-5.46)
45-54 years 4.27 (2.71-6.73) 4.35(2.70-6.99)
55+ years 4.49 (2.79-7.24) 460 (2.81-7.53)

Method of self-harm

Drug overdose only

1.00 (ref)

1.00 (ref)

Self-cutting only

1.26 (0.84-1.87)

1.49 (0.96-2.30)

Overdose and self-cutting

1.31(0.66-2.60)

1.82(0.91-3.64)

Attempted hanging only

472 (3.24-6.86)

5.09 (3.35-7.71)

Attempted drowning only

2.55(1.28-5.05)

2.25 (1.03-4.91)

Other

1.95 (1.30-2.93)

1.76 (113-2.75)

Alcohol involvement (ref=no)

0.62(0.45-0.86)

0.65(0.46-0.92)

Recommended next care

Medical admission 210 (1.56-2.84)
2.32(1.50-3.60)

0.86 (0.51-1.47)

2.37(171-3.28)
1.37 (0.86-2.20)
0.66 (0.36-1.21)

Psychiatric admission

Left before care completed/refused
admission

Discharged from emergency
department after treatment

1.00 (ref) 1.00 (ref)

Psychosocial assessment (ref=no) 1.04 (0.96-1.12) 1.05 (0.97-113)

Self-harm history (in previous 12 months)

None 1.00 (ref)
One 1.96 (1.36-2.83)
411(2.85-5.94)

1.00 (ref)
2.6 (1.48-3.16)
4.56 (3.04-6.82)

Two or more

Socioeconomic deprivation (quintiles)

Least deprived 1.41(0.84-2.35) 1.33(0.79-2.23)
2 1.03 (0.58-1.86) 1.01(0.56-1.83)

3 1.00 (ref) 1.00 (ref)

4 1.76 (1.01-3.05) 1.80 (1.04-313)

Most deprived 1.39 (0.82-2.38) 1.46 (0.85-2.49)

Final model based on 22,344 cases (94% of total sample).

with two or more presentations in the year before their most recent
presentation (4.56,3.04-6.82) (Table 3 and Fig. 1c). Thelikelihood ratio
tests assessing the fully adjusted model with and without each variable
were all statistically significant at P< 0.05, except for psychiatricreview,
whichwas not asignificant factor.

Sex-specific models highlighted the relatively increased risk
of suicide among women aged 25 years and over, and it was highest
among women aged 55+ years (5.61, 2.38-13.23). A combination of
self-cutting and drug overdose as a method of self-harm was associ-
ated withanincrease insuicide riskamong menonly (2.30,1.03-5.11),
while attempted hanging as self-harm method was associated with
increased risk of suicide for both men (4.73, 2.88-7.77) and women
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Fig.1| Cumulative probability of suicide following self-harm. a-c, Kaplan-Meier failure curves showing the cumulative probability of suicide following self-harm

according to sex (a), age group (b), and the number of self-harm presentations in the preceding 12 months (c). Numbers at risk at 12-month intervals are tabulated

underneath.

(6.41,3.00-13.66). The incremental increase in risk of suicide accord-
ingto number of previous self-harm presentations was similar for both
men and women (Table 4).

Discussion

Inthis national cohort study of nearly 24,000 individuals with hospital-
presenting self-harm, 0.9% had died by suicide within12 months, with
absolute risk of suicide higher in men than inwomen (1.3% compared
with 0.6%). The relative risk of suicide among the self-harm cohort
compared with the general population was more increased among
women. Specifically, women with hospital-presenting self-harm were
nearly 140 times more likely to die by suicide within 12 months than
the general population, whereas men were 70 times more likely to die
by suicide than the general population. Several key factors associated
with risk of subsequent suicide were identified in the study cohort.
Increasing age was associated with greater suicide risk after self-harm,
as were attempted hanging as the method of self-harm and previous
history of self-harm.

The present study overcomes some of the methodological chal-
lenges identified in previous research, including the lack of national
recording systems for hospital-presenting self-harm and issues with
accurate recording of self-harm within health systems. Suicide risk in
the 12 months following self-harm presentation among this national
cohortinIreland was significantly higher than reported in a regional
Englishstudy, which found a 0.5% suicide risk in the follow-up period’.
The absolute risk of suicide we have reported is lower, however, than
that reported in Danish national studies™°.

In this study, the most increased risk of suicide, both in absolute
terms and when compared with general population rates, was among
those aged over 55 years presenting to hospital following self-harm.
Previous research has found that age was positively related to suicide
risk following self-harminboth sexes, with an English study reporting
a3%increaseinrisk for every one-yearincreasein age at hospital pres-
entation’. A French study that examined mortality following hospital
admission duetoself-harmalso reported increased risk of suicide and
other mortality with increasing age®. A recent meta-analysis of studies
examining factors associated with suicide following self-harmreported
highest suicide riskin older adults™. Older adults may present a distinct
profile, with higher suicidal intent associated with self-harm than
among those presenting in middle age and with differing associated

factors™. Our findings of elevated suicide risk underline the need for
appropriate psychosocial assessment and next care for older adults
following self-harm to reduce fatal and non-fatal repetition.

Our findings of associations between self-harm method and
suicide risk are in keeping with international evidence. In particular,
attempted hanging or self-cutting signals elevated suicide risk com-
pared with intentional drug overdose. A similar finding was reported by
anEnglish study using acomparable methodology’. In a Swedish study
of adolescents and young adults, use of a violent self-harm method
(including hanging, firearms, and drowning) by adolescents was asso-
ciated with a nearly eightfold increase in suicide risk compared with
self-poisoning. Among young adults, risk increased fourfold for both
cutting and violent methods for women, while method of self-harm
did not affect suicide risk in young adult men®. Previous research has
found that a self-harm act with combined methods of self-poisoning
and self-injury was associated with elevated risk of suicide compared
with those whose self-harm method was poisoning only™. Our findings
alsoshow anelevatedrisk associated with combined intentional drug
overdose and self-cutting for men when compared with either method
alone, although the highest risk of suicide overall was among those with
attempted hanging. Further analysis is needed to examine method of
death and associations with previous self-harm methods amongthose
who died by suicide.

Interestingly, those whose past-year self-harm presentation
involved alcohol were significantly less likely to die by suicide than
those without. Although associations between acute alcohol use and
increased risk of self-harm" and suicide™ have been established, few
studies have examined longer-term outcomes among those whose
self-harm presentationinvolved alcohol. Acute alcohol use at the time
of self-harm has been found to be associated with increased risk of
suicide in a French cohort study'’, whereas a Finnish national study
found nosuch association®. An English study found alcohol problems
at the time of self-harm were associated with increased risk of other
causes of premature death”. It may be the case that the profile of this
subgroup with alcoholinvolvementis clinically less severe in terms of
otherindicators of risk or reflects the disinhibiting effect of alcohol in
terms of self-harm. This suggestion is supported by a previous study,
which found that those presenting with self-harm with acute alcohol
use had lower self-reported suicidal intent, despite having similar
clinical features®.
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Table 4 | Sex-specific Cox proportional hazard survival
analyses for suicide following self-harm

Male Female
Adjusted hazard  Adjusted hazard
ratio (95% Cl) ratio (95% Cl)
Age group
<25 years 1.00 (ref) 1.00 (ref)
25-34 years 1.58 (0.87-2.88) 4.34(1.97-9.56)
35-44 years 2.91(1.66-5.12) 4,67 (210-10.38)
45-54 years 3.85(2.15-6.89) 5.41(2.36-12.40)
55+ years 4,04 (2.21-7.41) 5.61(2.38-13.23)

Method of self-harm

Drug overdose only

1.00 (ref)

1.00 (ref)

Self-cutting only

1.41(0.81-2.46)

1.63(0.81-3.30)

Overdose and self-cutting

2.30 (1.03-5.11)

1.06 (0.25-4.44)

Attempted hanging only

473 (2.88-7.77)

6.41(3.00-13.66)

Attempted drowning only

2.21(0.87-5.61)

215 (0.51-9.10)

Other

1.75 (1.02-2.99)

1.67 (0.74-3.76)

Alcohol involvement (ref=no)

0.69 (0.46-1.04)

0.57 (0.31-1.05)

Recommended next care

Medical admission

2.68(1.78-4.03)

1.97 (115-3.37)

Psychiatric admission

1.29 (0.71-2.35)

1.59 (0.74-3.43)

Left before care completed/refused
admission

0.86 (0.43-1.71)

0.31(0.07-1.28)

Discharged from emergency
department after treatment

1.00 (ref)

1.00 (ref)

Psychosocial assessment (ref=no)

1.05 (0.96-1.15)

1.04 (0.91-1.18)

Self-harm history (in previous 12 months)

None 1.00 (ref) 1.00 (ref)
One 1.73 (1.04-2.88) 3.01(1.68-5.39)
Two or more 4.55 (2.71-7.64) 4.44 (2.31-8.51)

Socioeconomic deprivation (quintile)

Least deprived 1.81(0.91-3.59) 0.79 (0.35-1.79)
2 119 (0.91-3.59) 0.79 (0.32-1.97)
3 1.00 (ref) 1.00 (ref)

4 2.39 (1.15-4.97) 112 (0.47-2.66)
Most deprived 1.63 (0.78-3.38) 1.21(0.55-2.65)

History of previous self-harm presentations was examined for
this cohort, with multiple presentations in the previous 12 months
associated with elevated risk of suicide. A recent systematic review
reported similar findings”. Further research could examine the tra-
jectory and timing of self-harm presentations and associations with
long-term outcomes, as the authors of a national registry study from
Taiwan reported that, as well as switching to more lethal methods,
the time interval of the last two non-fatal attempts was a significant
predictor of suicide?. Our findings also demonstrate that the risk of
suicide was greatest in the days and weeks following presentation to
hospital with self-harm. This reflects, broadly, patterns of repeat self-
harm and suicidal ideation'>***, which underlines the importance of
appropriate safety planning and timely follow-up and referral in the
period following presentation to hospital with self-harm?*.

Strengths and limitations
A strength of this study is the use of data from the NSHRI to carry
out a national cohort study. The NSHRI is a national system for the

monitoring of hospital-treated self-harm that uses standardized defi-
nitions and inclusion criteria, with collection of data by trained data
registration officers. Cases arerecorded onlyif there was a clear inten-
tion to self-harm. However, limited demographic data are collected,
and detailed clinical data regarding hospital presentations involving
self-harm, such as psychiatric history, psychiatric diagnoses, and levels
of suicidalintent, are not available. An additional strength of this study
isthe robust methodology of the Irish Probable Suicide Deaths Study
(IPSDS), which collected complete national coronial data on probable
suicides within the study period.

The deterministic record linkage methodology used in this study
requires matching variables to agree exactly across record pairsto be
considered a match. As any coding errors in the matching variables
may result in some true matches being missed, deterministic record
linkage is generally best used when a single unique identifier (such as
a social security number or NHS number) is available®. Unique iden-
tifiers were unavailable for this study; therefore, the data may have
included missing information or data entry errors. Nonetheless, data
from both sources are gathered and recorded in a systematic way, by
trained researchers and data registration officers, minimizing the
opportunity for coding errors. Inthe study, we were not able to estimate
risk of suicide according to degree of suicidal intent at the time of the
most recent self-harm presentation. It is a further limitation that we
donotknow ifsome participants were lost to follow-up due to leaving
the country or dying by other causes during the study period. Finally,
owingtotherelatively smallnumber of peoplein the self-harm cohort,
the comparisons of suicide rates between this cohort and the general
population have wide confidence intervals.

While this study focused on suicide mortality, further research
should examine associations between self-harm and subsequent
mortality from other causes. Internationally, research has identified
elevatedrisk of short- and long-term mortality from all causes among
those with a history of hospital-treated self-harm?. A Swedish cohort
study reported adramatic reductionin life expectancy after a suicide
attempt, with suicide deaths accounting for 20% of mortality within
tenyears of the suicide attempt?’.

Conclusion

This examination of a national cohort of patients with hospital-pre-
senting self-harm has found thatrisk of suicide is elevated in the period
after self-harm, with one-year suicide risk in this cohort a little below
1%. Several factors associated with suicide risk have been identified,
including male sex, older age, and attempted hanging as the self-harm
method. However, prediction of suicide risk remains very difficult, and
all patients should receive appropriate after-care to reduce mortality.

Methods

Setting and sample

Via the NSHRI*°, we identified individuals who had presented to hos-
pital following self-harm between 1 January 2015 and 31 December
2017, representing a total of 23,764 persons. Most (n=12,919; 54.4%)
were female, and more than one-third were aged under 25 years (8,861;
37.3%). The NSHRI defines self-harm as “an act with non-fatal outcome
in which an individual deliberately initiates a non-habitual behavior,
that withoutintervention from others will cause self-harm, or deliber-
ately ingestsasubstancein excess of the prescribed or generally recog-
nized therapeutic dosage, and whichis aimed at realizing changes that
the person desires via the actual or expected physical consequences™.
This definitionis consistent with that used in similar registries, includ-
ing the Multicentre Study of Self-harm in England study®, and includes
actsinvolving varying levels of suicidal intent and various underlying
motives such as loss of control, cry for help, and self-punishment. Data
onself-harmare collected by dedicated dataregistration officers who
operateindependently of the hospitals with a standardized application

of case definition and inclusion/exclusion criteria®.
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The full dataset from NSHRI contained the following variables:
age, sex, date of attendance, method(s) of self-harm according to
ICD-10 (International Classification of Diseases, Tenth Revision) (X60-
X84)*, and clinical management of self-harm in the hospital. Area of
residence was geo-coded to electoral division, of which there are 3,409
inlreland.

For those who presented to hospital with self-harm onmore than
one occasion during the study period, data from the most recent epi-
sodewereanalyzed. Furthermore, self-harmrepetitionin this study was
defined on the basis of the number of presentations in the 12 months
preceding the most recent episode.

Suicide data
Data on suicides that occurred during the study period 2015-2017
were obtained from the IPSDS**. The study gathers data from closed
coronial files in all coroner districts in Ireland using a standardized
methodology™. InIreland, official suicide figures are based on a stand-
ard of proof used by the coronial system, whereby the coroner must
be satisfied ‘beyond reasonable doubt’ that the person intended to
take their own life for a verdict of suicide to be given®*. The IPSDS
uses broadinclusion criteria using both coroners’ verdicts and expert
consensus concerning the identification of suicidal intent through
coroners’records. Specifically, the IPSDS includes deaths where there
was a verdict of suicide or suicide-equivalent verdict. It alsoincludes
cases where there was evidence that the death wasintentional, inline
with the Rosenberg criteria of suicide™. In this way, cases are included
where (1) hanging was the cause of death, with no evidence to suggest it
was accidental, and/or (2) where a contemporaneous, relevant suicide
note is present, and/or (3) where there was other evidence of intent,
such as expression of farewell or inappropriate preparations made
for death. In addition, cases are included where there was evidence
of two or more risk factors for suicide present (for example, history
of self-harm, current symptoms of a significant mental illness, or
evidence of a significant stressful event)”. Any ambiguous cases are
discussed by an expert review group before inclusion®**. The approach
used by the IPSDS in the recording of suicide deaths is less reliant on
the coroner’sverdictand thusis probably anaccurate reflection of the
number of suicides in Ireland, based on the balance-of-probabilities
approach, inline with the approach taken in other jurisdictions such
asScotland and England™.

The variables on suicide deaths obtained from the IPSDS included
sex, age, method of suicide, and the date that the suicide occurred.

Datalinkage

Toidentify suicide following hospital-presenting self-harm, data from
the NSHRIand datafrom the IPSDS were electronically linked. In lieu of
anational unique healthidentifier, the NSRHIgenerates aunique identi-
fier for each presentation recorded, using a combination of selected
letters from the person’s name, sex, and date of birth. The software used
togenerate this identifier was used to generate identifiers for casesin
the IPSDS, by the researchers who had access to necessary information
from the records. Self-harm and suicide records with identical codes
were matched (deterministic matching).

Statistical analysis

Crude and European age-standardized suicide rates per 100,000 for
male, female and all persons were calculated for the self-harm cohort
and for the general populationinthe country. The latter used cases of
suicide where there was no history of hospital-presenting self-harm as
the numerator and annual population estimates from the Central Statis-
tics Office as the denominator’®. We calculated 95% Cls for these rates
using the normal approximation for the Poisson distribution. Poisson
regression models were used to establish the 12-month risk of suicide
of the last episode of self-harm compared with the general population,
according to sex and age group. Patients who had a follow-up of less

than 12 months (thatis, presented to hospital between 1January 2017
and 31 December 2017) were excluded in the calculation of the rates
and incidence rate ratios.

Kaplan-Meier analyses were used to estimate the cumulative
incidence of suicide in the self-harm population. Survival time began
from the date of the most recent self-harm presentation and ended
ateither death or the end of the study period. Univariable and multi-
variable Cox proportional hazard models were developed to identify
factors relating to suicide during the follow-up period. The follow-
ing variables related to the individual’s self-harm presentation were
included: sex, age group, method of self-harm, date and time of pres-
entation, alcoholinvolvement, provision of psychosocial assessment,
and recommended next care. Multivariable models were also adjusted
for area-level social deprivation, on the basis of anindividual’s area of
residence (electoral division), measured by the Pobal HP Deprivation
Index*. Electoral divisions were divided into quintiles on the basis
of the absolute score (quintile 1=20% most deprived areas; quintile
5=20% least deprived areas). It was not possible to assign a depri-
vation score to 1,377 (5.8%) of cases due to an area of residence not
being recorded.

All variables significant at P< 0.2 at a univariable level were
included in the multivariable models. Sex-specific models were also
generated. Results were expressed as hazard ratios with 95% Cls. To
assess the relative contribution of each predictor variable, likelihood
ratio tests were undertaken to assess each variable’s contribution to the
fully adjusted model, compared with that variable not being included.

All analyses were conducted using IBM SPSS Statistics (version
27.0) and StataCorp LLC (release 16).

Ethical approval

This study has received ethical approval from the Clinical Research
Ethics Committee of the Cork Teaching Hospitals (reference number
ECM 4 (f) 13/08/19). Ethical approval for the NSHRI has been granted
by the National Research Ethics Committee of the Faculty of Public
Health Medicine and fromindividual hospital or regional health com-
mittees. The NSHRI has received a waiver of consent by the Irish Health
Research Consent Declaration Committee. Ethical approval for the
IPSDS was granted by the Ethics Committee of the Irish College of
General Practitioners.

Reporting summary
Furtherinformation onresearch designisavailableinthe Nature Port-
folio Reporting Summary linked to this article.

Data availability

As per the conditions of the NSHRI and the IPSDS, data can be shared
only on request. Requests to access data from the NSHRI should be
made viainfonsrf@ucc.ie. For any information on the data used from
the IPSDS, contact should be made viainfo@nosp.ie.

Code availability
Requests to access the underlying code for the analysis in this manu-
script can be made via the corresponding author.
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identification of suicidal intent through coroners’ records. The approach used by the IPSDS is less reliant on the coroner’s
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N, et al. National Self-Harm Registry Ireland Annual Report 2019. Cork: National Suicide Research Foundation, 2020. and Cox G,
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IPSDS employs broad inclusion criteria using both coroners’ verdicts and expert consensus concerning the identification of suicidal
intent through coroners’ records. Specifically, the IPSDS includes deaths where there was a verdict of suicide or suicide equivalent
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