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a b s t r a c t
Background: Methods used at an index episode of non-fatal self-harm may predict risk of
future suicide. Little is known of suicide risk associated with most recent non-fatal method,
and whether or not change in method is important.
Methods: A prospective cohort of 30,202 patients from the Multicentre Study of Self-harm in
England presenting to six hospitals with self-harm, 2000–2007, was followed up to 2010
using national death registers. Risks of suicide (by self-poisoning, self-injury, and all methods)
associated with recent method(s) of non-fatal self-harm were estimated using Cox models.
Results: Suicide occurred in 378 individuals. Cutting, hanging/asphyxiation, CO/other gas,
traffic-related and other self-injury at the last episode of self-harm were associated with 1.8
to 5-fold increased risks (vs. self-poisoning) of subsequent suicide, particularly suicide involving self-injury. All methods of self-harm had similar risks of suicide by self-poisoning. Onethird who died by suicide used the same method for their last self-harm and for suicide,
including 41% who self-poisoned. No specific sequences of self-poisoning, cutting or other
self-injury in the last two non-fatal episodes were associated with suicide in individuals
with repeated self-harm.
Limitations: Data were for hospital presentations only, and lacked a suicide intent measure.
Conclusions: Method of self-harm may aid identification of individuals at high risk of suicide.
Individuals using more dangerous methods (e.g. hanging, CO/other gas) should receive intensive follow-up. Method changes in repeated self-harm were not associated with suicide. Our
findings reinforce national guidance that all patients presenting with self-harm, regardless of
method, should receive a psychosocial assessment.
© 2011 Elsevier B.V. All rights reserved.

1. Introduction
Self-harm is the strongest predictor of future suicide
(Cooper et al., 2005; Hawton et al., 2003b; Owens et al.,
2002), especially when self-harm is repeated (Zahl and
Hawton, 2004), together with other factors such as socio-
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economic deprivation, increasing age, male gender, and psychiatric disorder (Beghi and Rosenbaum, 2010; Chen et al.,
2011; Kim et al., 2010; Tidemalm et al., 2008). Assessment
of suicide risk in individuals who have self-harmed is, however, generally difficult, and the predictive power of risk factors is low (Cooper et al., 2007; Harriss and Hawton, 2005;
Stefansson et al., 2010). Nevertheless, an opportunity for intervention and possible prevention of suicide arises when individuals present to emergency departments following nonfatal self-poisoning or self-injury.
There is scope for greater in-depth characterisation of
factors associated with risk of future suicide following self-
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harm, to inform the clinical assessment process. One important factor sometimes investigated, though rarely explored
in detail, is method of non-fatal self-harm. Methods used at
an index ‘suicide attempt' were found to predict suicide in
a large sample of general and psychiatric admissions in
Sweden, even after adjustment for socio-demographic and
clinical factors (Runeson et al., 2010). Other related risk factor studies have found increased suicide risk for use of violent
methods at the index attempt (vs. less violent methods) in
males in Sweden (Skogman et al., 2004), and for more lethal
methods such as ingestion of pesticides, inhalation of gas and
hanging (vs. less lethal self-poisoning with drugs or cutting)
in self-harm patients in Taiwan (Chen et al., 2011), though
the latter finding was not significant after controlling for gender. Also, some methods of non-fatal attempt predicted suicide, though not independently, in a large Danish registerbased study (Christiansen and Jensen, 2007).
All studies to date have used the first (or index) non-fatal
episode in a study period as a predictor of suicide risk (Chen
et al., 2011; Christiansen and Jensen, 2007; Runeson et al.,
2010; Skogman et al., 2004). However, since repetition of
self-harm is common (Sakinofsky, 2000), in individuals with
repeat episodes it may be preferable to look at the last nonfatal episode, as it is closer in time and therefore potentially
more relevant to the fatal act. Also, no studies to our knowledge
have (i) investigated whether change or continuity of methods
of self-harm in individuals who repeat self-harm is relevant to
suicide risk, or (ii) estimated risks of ‘suicide involving selfpoisoning’ and ‘suicide involving self-injury’ separately. These
aspects are worthy of exploration as we might expect a progression in suicidal intent and hence method across repeat
non-fatal episodes, or from the last non-fatal episode to the
fatal act. Associations between suicide intent and choice and
lethality of method are complex; they may be related where
attempters have accurate knowledge of the method's lethality
(Beck et al., 1975; Brown et al., 2004; Zhang and Xu, 2007),
though other factors such as availability of means are also relevant (Chuang and Huang, 2004). Also a correlation between
high suicide intent and violence of method is not always
found (Held et al., 1998; Nordentoft and Branner, 2008).
Methods used in non-fatal self-harm are readily determined when an individual presents to the emergency department, and this knowledge may be important both for
assessment of imminent suicide risk and as an indicator of
need for enhanced aftercare and follow-up after the individual
leaves hospital. We have investigated associations between
methods used in the last one (or two) episodes of non-fatal
self-harm and completed suicide in a cohort of self-harm
patients who presented to emergency departments in six general hospitals in three centres in England, between 2000 and
2007. The aims of the study were:
i. To estimate the relative risk of suicide according to the
most recent method of self-harm, adjusting for gender,
age, socioeconomic status and clinical history;
ii. To investigate the extent to which the same method
was used for self-harm and suicide, and the relationship of this to time between the last self-harm episode
and suicide; and
iii. To determine if changes in methods of self-harm in the
two most recent episodes, in individuals with one or
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more repeat episodes, were associated with increased
risk of suicide.
2. Methods
2.1. Setting and sample
The study was undertaken in three centres currently involved in the Multicentre Study of Self-harm in England
(Bergen et al., 2010; Hawton et al., 2007). Data were collected on all individuals who presented with non-fatal self-harm
to general hospital emergency departments (ED) in Oxford
(one), Manchester (three) and Derby (two) during the 8year period 1st January 2000 to 31st December 2007. Nonfatal self-harm (hereafter referred to as self-harm), was defined as intentional self-poisoning or self-injury, irrespective
of motivation (Hawton et al., 2003a). Following self-harm the
majority of patients received a psychosocial assessment by
specialist psychiatric clinicians (and some by ED staff). Demographic, clinical and hospital management data on each
episode were collected by clinicians using standardised
forms or were entered directly into a computerised system.
Patients not receiving an assessment were identified through
scrutiny of ED and medical records, from which more limited
data were extracted by research clerks. Data recorded included details of the method of self-injury and substances taken
in self-poisoning. Repeat episodes were identified where individuals re-presented to hospitals within the same centre.
2.2. Ethical approval
The monitoring systems in Oxford and Derby have approval from local Health/Psychiatric Research Ethics Committees to collect data on self-harm for local and multicentre
projects. Self-harm monitoring in Manchester is part of a
clinical audit system, and has been ratified by the local
Research Ethics Committee. All three monitoring systems
are fully compliant with the Data Protection Act of 1998. All
centres have approval under Section 251 of the NHS Act
2006 (formerly Section 60, Health and Social Care Act 2001)
to collect patient identifiable information without patient
consent. The centres also had ethical approval to release
patient details to the Medical Research Information Service
of the NHS (MRIS) for the retrieval of mortality information
on these individuals.
2.3. Mortality
Mortality information was supplied by the MRIS, which
traced and flagged individuals using the Central Health Register
Inquiry System for patients in the UK, and equivalent sources
in Scotland. Data used for tracing included name, gender, date
of birth, NHS number and post-code of last known address.
Individuals were followed up from 1st January 2000 to 31st
December 2010; thus the minimum follow-up period was
3 years and the maximum was 11 years.
Suicide was defined as death where the underlying cause
was intentional self-harm (ICD-10 codes X60–X85) or undetermined intent (Y10–Y34) (Linsley et al., 2001). For this
study sub-categories were defined as follows: self-poisoning
with analgesics (X60, Y10), antidepressants and
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tranquillisers (X61, Y61), and other substances (X62–X66,
X68–X69, Y12–Y16, and Y18–Y19). Self-injury by use of:
CO/other gas (X67, Y17); hanging/asphyxiation (X70, Y20);
drowning (X71, Y21); firearms/fire-related (X72–X77,
Y22–27); cutting/sharp/blunt object injury (X78–X79,
Y28–29); jumping from a height (X80, Y30); jumping or
lying before moving object (X81, Y31); other self-injury including motor vehicle and aircraft crashes, electrocution
and unspecified means (X82–X84, Y32–Y34). The text of coroners' verdicts (including 29 narrative verdicts) was crosschecked against ICD-10 codes for underlying cause of death.
In one case an ICD-10 code was missing, and in another
case the ICD-10 code (W761) did not match the stated verdict. We used information from the associated narrative description to recode cause of death for these two cases as
intentional self-harm by hanging (X70).
2.4. Statistical analyses
Hazard ratios for risk of suicide following the last episode
of self-harm were estimated from Cox proportional hazard
models. These were determined for three outcomes: all suicides, suicide by self-poisoning, and suicide by self-injury.
All individuals who were traced by MRIS for any length of
time were included. Observation time was censored when
the individual died or embarked overseas. Data were scrutinised to make certain that when a non-fatal episode occurred
on the same day as suicide these were distinctly separate
events. These cases (n = 2) had ‘time since last episode’
recoded from 0 to 1 to ensure inclusion into survival analyses
(as 1 day was the unit of analysis). For the analysis relating to
the first research question (estimation of the relative risk of
suicide according to last method of self-harm), unadjusted
models were determined initially for method of self-harm
as the sole independent variable, coded into 6 categories:
self-poisoning alone (reference), cutting or stabbing injury
with a sharp object—hereafter denoted as ‘cutting’, hanging/
asphyxiation, use of CO/other gas, traffic-related, and other
self-injury (including mixed methods which involved selfpoisoning) (Table 2). Variables for gender, age, unemployment or sickness or disability status, and current or previous
psychiatric treatment were coded from information gathered
at the last episode of non-fatal self-harm. These potential
confounders were significant in univariate models (P b 0.2)
and thus were included in multivariate models to give an adjusted hazard ratio. Clustering by centre was adjusted for
using the ‘vce(cluster)’ option of the ‘stcox’ command in
Stata. For the analysis relating to the third research question
(method changes in the last two episodes), method of selfharm was coded into 3 categories (self-poisoning alone, cutting, and all other self-injuries), thus resulting in a 9-category
variable for all possible combinations of methods used at the
last two episodes of self-harm, denoted by [method at penultimate episode, method at last episode], for example [cutting,
self-poisoning]. This variable was used as the independent
predictor in Cox models for three outcomes: all suicides,
suicide by self-poisoning, and suicide by self-injury. Because
of multiple analyses, a Bonferroni-corrected level of significance (P b 0.006) was used. Proportional hazards assumptions were tested and upheld in all models. For the second
research question, the timing between non-fatal and fatal acts

was plotted against proportions using a 2-category method of
harm (self-poisoning or self-injury), with binomial 95% confidence intervals. Analyses were conducted using SPSS v17.0
(SPSS Inc, 2008) and Stata v10.0 (Stata Corporation, 2007).
3. Results
During the 8-year study period 1st January 2000 to 31st
December 2007, 30,950 individuals presented with selfharm to the six hospitals in the three study centres. Individuals who could not be traced by MRIS (748, 2.4%) were excluded from analyses. Follow-up information was available
for 30,202 individuals, and of these 378 (1.25%) died by suicide. There were 17,709 females (58.6%), with a median age
of 27 years (IQR, 17–37), and 12,474 males (41.3%), with a
median age of 31 years (21.5–40.5) (for 19 (0.1%) individuals
the gender was not known). The majority of individuals
(23,002, 76.2%) had one episode of self-harm in the study period, and of these 249 (1.08%) died by suicide; 3943 (13.1%)
had two episodes, and of these 62 (1.57%) died by suicide;
and the remainder (3257, 10.7%) had three or more episodes,
and of these 67 (2.06%) died by suicide. Suicide deaths involving self-injury were more common in males (180/242,
74.4%) than females (70/136, 51.5%; χ 2 = 20.405, P b0.001;
see Table 1).
The median follow-up time was 1938 days for the combined sample, 300 days in those who died by suicide and
1956 days in those who were alive at the end of the followup period.
3.1. Relative risk of suicide associated with last method of
self-harm
Hazard ratios from Cox survival models for risk of (a) suicide by all methods, (b) suicide involving self-poisoning, and
(c) suicide involving self-injury are presented in Table 2.
Analyses were adjusted for gender, age, unemployment/sickness/disability status and psychiatric treatment at the last

Table 1
Underlying cause of death for individuals who died by suicide (intentional
self-harm and undetermined intent) following presentation for self-harm
in 2000–2007, followed up to the end of 2010.
Cause of death

Self-poisoning with
Analgesics
Antidepressants/tranquillisers
All other substances
Total self-poisoning
Self-injury by
Hanging/asphyxiation
Drowning
Jumping from height
Jumping before moving object
Firearms/fire-related
CO/other gas
Cutting/sharp/blunt object
All other self-injuries
Total self-injury
Total suicide deaths

Number (%) of all deaths
Males

Females

Combined

9 (3.7)
14 (5.8)
39 (16.1)
62 (25.6)

5 (3.7)
23 (16.9)
38 (27.9)
66 (48.5)

14 (3.7)
37 ( 9.8)
77 (20.3)
128 (33.9)

94 (38.8)
12 (5.0)
12 (5.0)
9 (3.7)
10 (4.1)
8 (3.3)
6 (2.5)
29 (12.0)
180 (74.4)
242

39 (28.7)
4 (2.9)
4 (2.9)
4 (2.9)
2 (1.5)
3 (2.2)
2 (1.5)
12 (8.8)
70 (51.5)
136

133 (35.2)
16 (4.2)
16 (4.2)
13 (3.4)
12 (3.2)
11 (2.9)
8 (2.1)
41 (10.8)
250 (66.1)
378
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to approximately 55% (95% CI 47–63) when death occurred
within 200 days. The proportion who died using the same
broad method for their self-harm and suicide by the end of
the overall follow-up period was 54% (95% CI 49–59) (not
shown on figure).

non-fatal episode, except for analysis (b) where adjustment
was not required (see below).
(a) Risk of suicide by all methods
When all methods of suicide combined were analysed, significant associations with suicide were found for all methods
of self-injury at the last episode, relative to self-poisoning.
The hazard ratios indicated increased risks of suicide of between 1.8 and 5-fold for cutting, hanging or asphyxiation, use
of CO/other gas, traffic-related and other self-injury (Table 2,
columns 3–5).

3.2.2. Speciﬁc methods used for self-harm and for suicide
We also investigated the continuity of specific methods of
harm used in the last non-fatal episode and suicide, within all
individuals who died by suicide, by examining the proportion
who used a particular method for both their last self-harm
and for suicide. Overall, one third of the individuals who died
by suicide (121/378, 32%) used the same type of method for
their death as at their last self-harm, though this varied widely
by particular method used. For example, of those who used
hanging/asphyxiation in their self-harm prior to their subsequent suicide, 8/10 (80%) also died by hanging/asphyxiation,
104/254 (41%) who used self-poisoning prior to suicide also
died by self-poisoning, and 3/87 (3%) who used cutting prior
to suicide also died by cutting (Table 3).

(b) Risk of suicide by self-poisoning
No significant associations were found between any category of self-injury, relative to self-poisoning, and suicide by
self-poisoning. Thus the risk of suicide by self-poisoning
was similar for all six methods of self-harm at the last episode (Table 2, columns 6–8).
(c) Risk of suicide by self-injury
In contrast, strong significant associations were found for
several methods of self-injury at the last episode, relative to
self-poisoning, and suicide by self-injury. Hazard ratios indicate increased risks of suicide of between 2 and 6-fold for
cutting, hanging or asphyxiation, use of CO/other gas, and
traffic-related self-injury (Table 2, columns 9–11).

3.2.3. Substances used for self-poisoning
We investigated substances used by the 128 individuals
who died by self-poisoning, and determined the proportion
who took the same type of substance in their last non-fatal
overdose as they used for their suicide. Three classes of substances were considered: analgesics, antidepressants or tranquillisers, and other substances. We found some consistency
in use of substances in self-harm and suicide. Death by analgesic self-poisoning was more common in those using analgesics for non-fatal self-poisoning (7/27, 25.9%) than other
methods (7/101, 6.9%; Fisher exact, P = 0.011); death by selfpoisoning with antidepressants or tranquillisers was more
common in those using antidepressants or tranquillisers for
non-fatal self-poisoning (15/36, 41.7%) than other methods
(22/92, 23.9%; χ2 = 3.97, P = 0.046); and death by selfpoisoning with substances other than analgesics, antidepressants and tranquillisers was more common in those using the
same broad group of substance for non-fatal self-poisoning
(31/41, 75.6%) than other methods (46/87, 52.9%; χ2 = 6.01,
P = 0.014).

3.2. Methods used for last episode of self-harm and for suicide in
individuals who died by suicide
3.2.1. Time between self-harm and suicide, and continuity of
method
Considering broad methods of self-harm and suicide as
either self-poisoning or self-injury, we determined the proportion of individuals who died using the same method
as their last episode of self-harm at various times between
the non-fatal and fatal act (from 1 day to 200 days). Fig. 1
shows a relatively smooth logarithmic decline in proportion
using the same method, with increasing time between nonfatal and fatal acts. Thus, for example, there was continuity
of method in 83% (95% CI 36–99) of individuals when death
occurred within 1 day of the last non-fatal episode, compared

Table 2
Cox proportional hazards modelsa for time to (a) all suicides (b) suicide by self-poisoning and (c) suicide by self-injury, from the last episode of self-harm, associated with method of last non-fatal self-harm, for the study sample 2000–2007 followed up to the end of 2010.
Method of non-fatal
self-harm

N

(a) All methods of suicide

(b) Suicide by self-poisoning

(c) Suicide by self-injury

Hazard ratio

Hazard ratio

Hazard ratio

n (%)
Self-poisoning alone
Cutting
Hanging/asphyxiation
CO/other gas
Traffic-related
All other self-injuriesb

30,202 378 (1.25)
24,624 254 (1.03)
4453
87 (1.95)
304
10 (3.29)
118
8 (6.78)
88
5 (5.68)
615
14 (2.28)

(95% CI)
1 (Reference)
1.79 (1.62–1.98)
2.65 (2.36–2.97)
5.02 (2.33–10.86)
4.41 (2.93–6.63)
1.88 (1.01–3.50)

P

n (%)

b0.001
b0.001
b0.001
b0.001
0.045

128 (0.42)
104 (0.20)
20 (0.45)
0 (0.0)
1 (0.85)
1 (1.14)
2 (0.33)

(95% CI)
1 (Reference)
1.08 (0.67–1.75)
Notec
2.08 (0.29–14.88)
2.81 (0.39–20.27)
0.55 (0.14–2.22)

P

n (%)

(95% CI)

P

0.739
–
0.465
0.305
0.401

250 (0.83)
150 (0.61)
67 (1.50)
10 (3.29)
7 (5.93)
4 (4.55)
12 (1.95)

1 (Reference)
2.29 (1.67–3.13)
4.15 (3.11–5.54)
6.70 (1.70–26.49)
5.65 (2.40–13.32)
2.55 (0.93–6.99)

b 0.001
b 0.001
0.007
b 0.001
0.067

a
Cox survival analyses adjusted for clustering by centre, and controlling for gender, age, unemployment/sickness/disability status, and psychiatric treatment
for outcomes (a) and (c), and unadjusted for outcome (b).
b
All other self-injuries include drowning, jumping from a height, firearms/fire-related, unknown self-injury, and all other self-injuries.
c
Hanging/asphyxiation also included in ‘all other self-injuries’ as the number of suicides by self-poisoning was zero for this category.
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Fig. 1. Use of the same method (either self-poisoning or self-injury), and time between the last episode of non-fatal self-harm and death, in individuals who died
by suicide (n = 378).

3.3. Changes in methods used in the last two episodes of self-harm
and in suicide, in individuals with repeat episodes

self-harm in the last two non-fatal episodes showed similar
risks of subsequent suicide by any method.

For this analysis, method of self-harm was categorised
into 3 groups: self-poisoning only, cutting, and all other
self-injuries. Methods used in the two most recent selfharm episodes, in all individuals with two or more episodes,
were used to generate nine possible method sequences, e.g.
[cutting, self-poisoning] (see Method). Associations of these
method sequences with suicide were investigated using Cox
survival models for three outcomes: (a) all suicides (b) suicide involving self-poisoning and (c) suicide involving selfinjury (Table 4). There were no significant associations at
the P b 0.006 (Bonferroni corrected) level between method
sequences used at the last two episodes of self-harm, and
risk of suicide overall, suicide by self-poisoning, and suicide
by self-injury. Thus all possible combinations of methods of

4. Discussion
We have explored relationships between methods used in
prior non-fatal self-harm and method of subsequent suicide
in individuals who presented to emergency departments in
six hospitals in three centres in England between 2000 and
2007. One novel aspect was that we examined risk of suicide
associated with methods used in the most recent episode of
self-harm (where individuals repeated self-harm), rather
than the first episode in the study period. We also examined
risks of suicide associated with changes in methods between
the most recent self-harm and the suicide, and between episodes of repeated self-harm.
4.1. Risk of suicide by last method of self-harm

Table 3
Method used at the last episode of non-fatal self-harm and at eventual suicide
in individuals who died by suicide.
Method

Number using
method in last
non-fatal
self-harm

Number (%)
using same
method for
suicide

Self-poisoning
Cutting
Hanging/asphyxiation
CO/other gas
Jumping before moving objecta
Jumping from height
Other self-injury
(including drowning,
firearms/fire-related,
other/unknown)
Total

254
87
10
8
5
3
11

104 (41%)
3 (3%)
8 (80%)
2 (25%)
1 (20%)
0 (0%)
3 (18%)

378

121 (32%)

a

This method of suicide was equated to traffic-related non-fatal self-harm.

Our findings for risk of suicide (all methods combined)
according to method of last self-harm were similar to those
of other studies based on index non-fatal method, e.g.
(Chen et al., 2011; Christiansen and Jensen, 2007; Runeson
et al., 2010), where self-injury, relative to self-poisoning, predicted an increased risk of suicide. However, we found that
cutting or stabbing also incurred a greater (2-fold) risk of
suicide than self-poisoning. A similar association, that just
failed to reach significance due to low numbers, was found
in a single-centre study including only individuals who received
a psychosocial assessment (Cooper et al., 2005). In Chen et al.'s
(2011) study, cutting was included with self-poisoning in the
reference category, so comparison with our finding regarding
cutting is not possible. Other register-based studies which included only patients admitted to hospital (Christiansen and
Jensen, 2007; Runeson et al., 2010), found no significant association of cutting or stabbing with suicide. Our study included all
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Table 4
Cox proportional hazards models for time to (a) all suicides, (b) suicide by self-poisoning (c) and suicide by self-injury, from the last episode of self-harm, associated with history of methods used in the penultimate and last episodes of non-fatal self-harm, in all individuals with repeat episodes of non-fatal self-harm
during the study period 2000 to 2007.
Method of nonfatal self-harm
[penultimate, last]

N

(a) All suicides

(b) Suicide by self-poisoning

(c) Suicide by self-injury

(n = 129)

(n = 54)

(n = 75)

Hazard ratio

Hazard ratio

Hazard ratio

(95% CI)
[SP, SP]
[SP, cutting]
[SP , other SI]
[cutting, SP]
[cutting, cutting]
[cutting, other SI]
[other SI, SP]
[other SI, cutting]
[other SI, other SI]

4851
419
331
462
494
98
330
119
96

n (%)
75 (1.5)
9 (2.1)
2 (0.6)
11 (2.4)
13 (2.6)
3 (3.1)
12 (3.6)
2 (1.7)
2 (2.1)

1 (Reference)
1.39 (0.70–2.79)
0.40 (0.10–1.63)
1.56 (0.83–2.93)
1.71 (0.95–3.07)
2.11 (0.66–6.68)
2.36 (1.29–4.35)
1.12 (0.27–4.55)
1.40 (0.34–5.70)

P

0.341
0.201
0.171
0.076
0.206
0.006
0.880
0.639

(95% CI)
n (%)
35 (0.7)
3 (0.7)
1 (0.3)
5 (1.1)
4 (0.8)
0 (0.0)
5 (1.5)
1 (0.8)
0 (0.0)

1 (Reference)
1.00 (0.31–3.26)
0.43 (0.06–3.13)
1.52 (0.59–3.87)
1.12 (0.40–3.16)
0
2.12 (0.83–5.40)
1.19 (0.16–8.66)
0

P

0.995
0.404
0.383
0.825
0.971
0.117
0.866
0.971

n (%)
40 (0.8)
6 (1.4)
1 (0.3)
6 (1.3)
9 (1.8)
3 (3.1)
7 (2.1)
1 (0.8)
2 (2.1)

(95% CI)

P

1 (Reference)
1.74 (0.74–4.11)
0.38 (0.05–2.73)
1.59 (0.67–3.75)
2.22 (1.08–4.57)
3.94 (1.22–12.75)
2.58 (1.16–5.76)
1.05 (0.15–7.65)
2.63 (0.64–10.88)

0.204
0.333
0.290
0.031
0.022
0.021
0.860
0.182

SP, self-poisoning only; Other SI, self-injury other than cutting; cutting: self-injury by cutting or stabbing.

individuals who presented to the emergency department
with self-harm, including those not admitted, and those
who did not wait for, or who refused, or were not offered
psychosocial assessment—many of these would be individuals who used self-cutting. Thus variation in sample composition is probably the reason for this difference. Our finding
is important because individuals who self-harm by cutting
are often deemed to be at low risk of suicide and are less likely to be referred for psychosocial assessment (Bennewith
et al., 2005; Kapur et al., 2008; Lilley et al., 2008).
When we investigated risk of suicide involving selfinjury separately, we found that individuals who presented
to the emergency department with relatively lethal methods
of self-injury such as hanging, inhalation of CO gas, and
traffic-related injury had 4 to 6-fold increased risks of suicide involving self-injury, compared to those who presented
with self-poisoning. In contrast, risk of suicide by selfpoisoning was similar regardless of the method used at the
most recent episode of self-harm. These findings give us
some insight into patterns by which individuals switched
methods to those which were more likely to end in suicide.
Only 19% (24/128) of those who died by self-poisoning had
changed methods, mostly from cutting (n = 20) and a few
from other self-injury (n = 4). In contrast, 60% (150/250)
of those who died by self-injury had switched from selfpoisoning. Both of these patterns indicate, perhaps, a shift
from a less lethal non-fatal method to a more lethal method
for suicide (cutting to poisoning, and poisoning to other selfinjury) by the individuals involved. This has important implications for clinical practice. In addition to identification
of those few individuals at high relative risk of suicide (i.e.
those using self-injury), consideration needs to be given to
the many more individuals who use self-poisoning at their
last episode but then switch methods to die by self-injury.
It is clear that suicide risk cannot be predicted on the basis
of non-fatal method alone; other risk factors, underlying
reasons and suicidal intent need to be explored in a comprehensive clinical assessment of all individuals (Hawton,
2000).

4.2. Use of same methods in non-fatal and fatal acts
We found that just over half (54%) of all individuals who
died had used either self-poisoning or self-injury for both
their last self-harm episode and for suicide. The proportion
using the same broad method appeared to increase the shorter
the time between non-fatal and fatal acts, with, for example, up
to 80% doing so where there were only 1–2 days between selfharm episode and suicide, though differences were not statistically significant. This trend may be related to lack of planning
or lack of access to alternative means, or ongoing access to a
particular method, over a short space of time, increasing the
likelihood of a repeat episode involving by the same method.
The obvious clinical implications are that, following presentation to the ED for non-fatal self-harm, a patient's access to
means should be investigated and restricted where possible.
This may help to prevent further impulsive episode using the
same method, especially in the short term. This is especially
important where the method of injury was relatively lethal or
the drug particularly toxic. A study of suicides in the US found
that individuals prescribed with psychotropic medication
were more likely to die by poisoning than those without
prescriptions (Callanan and Davis, 2011), and individuals in
France who died by self-poisoning were more likely to use
their own prescriptions than other drugs not prescribed for
them (Tournier et al., 2009). Thus following non-fatal selfpoisoning, access to drugs should be controlled and/or less
toxic drugs should be prescribed, if possible. These measures
may not prevent change of method for a subsequent
episode (Donovan et al., 1999) but they may help reduce the
likelihood of a further, possibly fatal, episode involving the
same method.
Prevention by restriction of access to means may be more
difficult in the case of self-injury. Examination of detailed
methods of harm used by the individuals who died by suicide
in our study showed that (8/10, 80%) of individuals who used
hanging or asphyxiation at their last self-harm prior to suicide, also died by hanging or asphyxiation. An explanation
may be the high actual lethality of hanging/asphyxiation, as
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well as the perceived lethality combined with serious intent
of the individuals involved. To put this in context, in our
study we found that hanging/asphyxiation was the most commonly used specific method of suicide (133/378, 35%), but a
relatively rare method of non-fatal self-harm (304/30,202,
1%). Thus the clinical implication of our finding is that individuals who present to the ED having survived a hanging
attempt are at high risk of death by the same method, and
intensive follow-up care is indicated for these individuals
(Hawton et al., 2008; Shenassa et al., 2003; Spicer and
Miller, 2000). Our data showed a weaker relationship than
previously reported (Runeson et al., 2010) between methods
used for death and for previous self-harm (60–65% in
Runeson's study vs. 32% in our study). A possible explanation
for this is that Runeson's study was restricted to admitted
self-harm patients only, whereas our sample included all selfharm presentations, as described above. Other comparisons of
attempted and completed suicide have shown more differences in methods used for non-fatal and fatal acts, (Spicer
and Miller, 2000), similar to our findings.
4.3. Do changes in methods in repeat non-fatal episodes harm
predict suicide?
We found no evidence for a specific sequence of selfpoisoning or cutting or other self-injury in the last two episodes of self-harm that incurred more risk for suicide than
two consecutive episodes of self-poisoning. This is an interesting finding because we expected to find a progression in
methods and lethality which predicted suicide (such as cutting, followed by self-poisoning, followed by suicide using
self-injury). However, we found no patterns that predicted
suicide, perhaps because (i) our categories were insufficiently detailed, or (ii) the individuals involved had inaccurate expectations of lethality, or (iii) other factors were involved, or
(iv) there was no progression in suicide intent.
4.4. Strengths and limitations
Our cohort included a large number of self-harm patients
from three mainly urban centres in England who were followed up for sufficient time (median 5.3 years) to enable an
accurate estimation of the short to medium-term risk of
suicide. However, our sample did not include individuals
who did not present to hospital following self-harm, or episodes for individuals included in the study but which resulted in presentation to hospitals outside the study. There
was a small inconsistency in sampling for our dataset, in
that in Manchester during the period 1st January 2000 to
31st August 2002 information was collected only on assessed
episodes; the proportion of non-assessed episodes was estimated at 30% (Bergen et al., 2010). This would have had
only a minor impact on the findings of the current study.
Our analysis of method changes in repeated non-fatal selfharm lacked a measure of suicidal intent, and assuming
method of self-harm to be a proxy measure of lethality may
have been insufficient to detect patterns which predicted
suicide. For instance, a repeat episode of self-poisoning may
have involved double the number of tablets indicating an
increase in suicidal intent, but we had no measure of this.

Timing between repeat episodes may also have been important to consider.
Data recorded for the ‘traffic-related’ category of nonfatal self-injury included intentional motor vehicle accidents, as well as actions such as running out onto the road,
or in front of a train, in order to cause self-harm. However,
for suicide these categories were coded separately as ‘jumping or lying before moving object’, and ‘other self-injury’—
which included motor vehicle crashes. This inconsistency
was unavoidable and may have had a small impact on our
determination of proportions using the same method
(Table 3).
5. Conclusions
Method of most recent self-harm is of some use in identifying individuals at high risk of suicide, i.e. those who use relatively lethal methods such as hanging. These individuals
should be given intensive aftercare. However, self-cutting
also incurs greater risk of eventual suicide than selfpoisoning. This is an important finding with implications for
emergency department staff, as patients who present with
self-cutting are less likely to receive a psychosocial assessment than those who self-poisoned. Many other individuals
also switch methods from cutting or poisoning to die by injury or they repeat poisoning. Our finding reinforces the guidance from the National Institute for Clinical Excellence that
all self-harm patients should receive a psychosocial assessment (National Collaborating Centre for Mental Health,
2004). In-depth assessment of all contributing risk factors,
including discussion of suicidal thoughts or plans, in addition
to non-fatal methods previously used, is an essential component of management of self-harm in the hospital setting.
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