
The risk of suicide among individuals who self-harm is
considerably higher than in the general population.1–4 About half
of individuals who attempt suicide have made unsuccessful
attempts at least once before.1,5–7 Hence, people who self-harm are
targeted in the suicide prevention strategies of many countries.8

Relatively few studies have explored mortality outcomes other
than suicide among individuals who self-harm; although suicide is
the main contributor to excess mortality, some studies have shown
that other causes of death – particularly accidents, alcohol-related
conditions, cancer, and respiratory, digestive and neurological
diseases – are also increased considerably.3,9–11 Higher rates of
concurrent physical illness, smoking and substance misuse are
likely to contribute to this increased risk.3,9

Most previous follow-up studies of people who have self-
harmed have been conducted in Europe, North America and
Australia,4 with few studies from Asia. As the epidemiology of
suicide varies in different cultures, studies conducted in the West
may not be generalisable to Asia. One previous study of self-harm
in rural Taiwan found an increased risk of suicide and non-suicide
mortality in the first year following the index episode.12 However,
because of the relatively small sample size (n= 1083), cause-
specific mortality could not be investigated. Furthermore,
urban/rural differentials in suicide patterns are substantial in
Asian countries,13–15 so this study’s findings may not be applicable
to patients seen in urban settings.

Using a representative sample of patients who had self-harmed
presenting to services in Taipei City, this study investigates the
short- and medium-term risk of suicide and non-suicide
mortality. The study provides valuable information for suicide
prevention programmes in Asia’s emerging megacities.

Method

Design, setting and study population
We used a prospective cohort study to evaluate cause-specific
mortality among residents of Taipei City, Taiwan. Taipei City, with

a population of approximately 2.6 million, is the largest city in
Taiwan. The city is relatively affluent – in 2009 over 99% of
households owned a television and over 80% had a computer;
per capita gross domestic product was US$48 400 and the literacy
rate was over 99%.16 In 2010 the suicide rate in Taiwan as a whole
was 16.8 per 100 000 population and 12.6 per 100 000 in Taipei
City. The suicide figure in Taipei City was comparable to Hong
Kong (13.8) but higher than in Singapore (8.0).17 The suicide rate
in Taipei City is higher than many Western cities, for example
suicide rates in London (UK) and New York City (USA) were
8.0 and 6.2 per 100 000 population respectively in 2005.18,19

Consecutive episodes of self-harm presenting to accident and
emergency (A&E) departments in Taipei City between January
2004 and December 2006 (n= 8343) were identified. Such cases
are registered on the city’s self-harm surveillance system – a
suicide prevention programme run by Taipei City Suicide
Research and Prevention Center. All hospital A&E departments
in the city are required to report cases of self-harm/suicide to
the centre. These hospitals include 8 university-affiliated medical
centres and 18 regional general hospitals. Cause-specific mortality
was determined by linking the unique identification number for
each person who self-harmed to official death records released
by the Department of Health in Taiwan from 2004 to 2008.

Study procedure

Accident and emergency department staff are required to complete a
structured case-note sheet for all self-harm presentations. The form
records information on basic sociodemographic data and clinical
characteristics of the individual as well as their treatment and
management. These are then forwarded to Taipei City’s Suicide
Research and Prevention Center.

Self-harm is defined as an act of non-fatal intentional self-
poisoning or injury. For our current analysis, methods of
self-harm were classified into solid/liquid poisoning, wrist
cutting, charcoal burning, jumping from a height, hanging,
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self-harm have been conducted in Western countries with
few studies from Asia.
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To investigate suicide and non-suicide mortality after
non-fatal self-harm in Taipei City, Taiwan.

Method
Prospective cohort study (median follow-up 3.3 years) of
7601 individuals presenting to hospital with self-harm
(January 2004 to December 2006). Standardised mortality ratios
(SMRs) for suicide and non-suicide mortality were calculated.

Results
Suicide risk in the year following self-harm was over 100
times higher than in the general population (SMR = 119.6,
95% CI 99.6–142.5). Males and middle-aged and older adults

had the highest subsequent risk of suicide. Compared with
people who took an overdose, individuals who used hanging
or charcoal burning in their index episode had the highest
risk of suicide. For non-suicide mortality the SMRs were 6.7
(95% CI 5.7–7.8) in the first year and 4.4 (95% CI 3.9–4.9)
during the whole follow-up period.

Conclusions
Patterns of increased all-cause and suicide mortality
following an episode of self-harm are similar in Taipei City to
those seen in Western countries. Designing better aftercare
following non-fatal self-harm, particularly for those with
underlying physical disorders or who have used lethal
self-harm methods, should be a priority for suicide
prevention programmes in Asia.
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self-mutilation (stabbing/slashing/cutting of body parts other
than the wrists) and other methods. Solid/liquid poisoning
was further categorised into medication overdose, pesticide
poisoning and other poisons. If a person used more than
one method of self-harm, we used a hierarchical algorithm
based on method lethality as well as information derived from
the case-note sheet to determine the key method of suicide. For
example, if a person used hanging combined with medication
overdose, then hanging was identified as the key method of
suicide as it is a more lethal method than medication over-
dose.20 For those who used medication overdose together with
wrist cutting or self-mutilation, cases were classified as wrist
cutting or self-mutilation if the wound was potentially lethal
and required immediate surgical suture; otherwise, medication
overdose was identified as the key method for individuals who
used these two methods simultaneously.

Linkage with the national mortality database

The unique national identity number was used to link the
surveillance database with death records on Taiwan’s national
Death Certification System for deaths occurring between
January 2004 and December 2008. The linkage process was
approved by the Department of Health in Taipei City, and after
it was completed, the national identity number of each participant
was fully encrypted to preserve anonymity. The study was
approved by the institutional review board of the Committee on
Human Subjects of Taipei City Hospital, Taipei, Taiwan (ID:
TCHIRB-991222-E).

The cause of death was classified according to ICD-921

recorded in the Death Certification System. For the present
investigation, only the first reported self-harm episode was
indexed. Individuals who died in the index episode (n= 202,
2.4%), were aged 515 years (n= 60, 0.7%), not Taiwanese citizens
(n= 98, 1.2%) and those whose national identity number was not
available (n= 382, 4.6%) were excluded from the analysis. Our
analysis is therefore based on a sample of 7601 individuals.
Compared with the 7601 participants, those without available
national identification number were more likely to be female
(n= 298/382, 78.0% v. n= 5296/7601, 69.5%; P50.01) but did
not differ in mean age (36.2 years (s.d. = 15.7) v. 35.7 years
(s.d. = 15.7); P=0.53) and method of self-harm (solid/liquid
poisoning: n= 258/382, 67.5% v. n= 5144/7601, 67.7%; P= 0.96;
wrist cutting: n= 78/382, 20.4% v. n= 1502/7601, 19.8%;
P= 0.75); charcoal burning: n= 13/382, 3.4% v. n= 356/7601,
4.7%; P= 0.24).

Method of suicide was coded using ICD-9. Cases coded E952
were categorised as charcoal burning attempts, as previous
research has shown that the majority of people attempting and
dying by suicide by gassing in Taiwan use this method.22

Statistical analysis

We used the Kaplan–Meier method to display survival curves and
estimate survival probability. Cox proportional hazards models
were used to identify factors associated with the risks of suicide
within 1 year as well as the risk during the total follow-up
period. Relative risks were expressed as hazard ratios with
95% confidence intervals, and covariates of the adjusted model
include gender, age and the method used in the index episode
of self-harm.

Standardised mortality ratios (SMRs) in the first year after the
self-harm episode and during the whole follow-up period were
calculated to compare the mortality of self-harm cases with
that of the general population. In addition to suicide, all other

top-ten categorised causes of deaths in Taiwan were assessed.
We obtained rates of all-cause and cause-specific mortality for
the general population to estimate SMRs from Taiwan’s
Department of Health Yearbook of Statistics.23 Relative to the
general population with 5-year age bands for adjustment, SMRs
were calculated by dividing the observed number of deaths by
the expected number of deaths.24

Results

Sample characteristics

The rate of self-harm in Taipei City during the study period was
estimated to be 154.6 per 100 000 population (male rate: 108.5;
female rate: 197.7). About two-thirds (69.5%) of the cohort was
female and more than half were aged less than 45 years. Median
age for males and females was 34.0 years (interquartile range
(IQR) 23.0–48.0) and 32.0 years (IQR 25.0-43.0) respectively.
Solid and liquid poisoning was the most commonly used method
(67.7%).

After up to 5 years of follow-up (median 3.3 years, IQR 2.6–
4.0), out of 7601 individuals, 201 (2.6%) died by suicide and
315 (4.1%) died from other causes. The total observation time
was 24 873.5 person-years and the suicide rate was 808 per
100 000 per year.

Standardised mortality ratios

Gender-specific SMRs were estimated to compare mortality risk in
the self-harm cohort with those of the general population (online
Table DS1). Patients who self-harmed had a greater increased risk
of all-cause mortality: SMR = 11.3 (95% CI 10.1–12.7) in the first
year and 6.9 (95% CI 6.3–7.5) over the entire follow-up period.
The SMRs for each specific cause of death listed in Table 1 were
elevated; the risk for suicide was highest (SMR = 58.9), with the
greatest risk (SMR = 119.6) in the first year of follow-up. For
non-suicide causes of death, accident mortality had the highest
excess risk; SMRs were 12.8 and 7.9 in the first year and through-
out the follow-up period respectively. When accidental deaths
were subdivided into accidental poisonings and other types of
accidents, the SMR for accidental poisoning (SMR = 45.6) was
much higher than for other types of accidental death
(SMR = 4.7). The effect sizes of SMRs for death by accidental
poisoning are similar to those for suicide, suggesting likely
misclassification of some suicide deaths as accidents.

For other non-suicide and non-accidental causes of death, the
SMR during the overall follow-up period ranged from 3.0 to 5.6.
Risk of non-suicide mortality was higher among males than females
(Fig. 1). Older adults had a much higher risk of non-suicide
mortality compared with their younger counterparts (Fig. 1).

Risk of suicide

Approximately two-thirds of suicides (n= 124, 1.6% of patients
who had self-harmed) occurred within a year of the self-harm
episode (Table 1) and more than half (n= 69, 0.9% of patients
who had self-harmed) of these deaths were within 3 months of
the index episode. As the cohort was recruited over 3 years, this
means that approximately 40 suicides per year in Taipei City occur
among people who have recently (in the past year) attended
hospital following self-harm. These deaths represent approximately
10% of Taipei’s 420 suicides per year.

Furthermore, 46 males completed suicide within the first 3
months of the follow-up period, accounting for 50% of male
suicide deaths, while relatively fewer females died by suicide
within the first 3 month after self-harm (n= 23, 21.1% of total
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Fig. 1 Estimated survival probability of subsequent mortality by gender and age group.

Table 1 Method used in index episode of self-harm and later suicide completion in Taipei City, Taiwan, 2004–2006, and followed

up to 2008

Suicide within 1 year (n = 124) Suicide during follow-up (n = 201)

Characteristics

Number

of attempts n (%)

Unadjusted HR

(95% CI)

Adjusted HRa

(95% CI) n (%)

Unadjusted HR

(95% CI)

Adjusted HRa

(95% CI)

Gender

Female 5285 57 (1.1) 1.00 1.00 109 (2.1) 1.00 1.00

Male 2316 67 (2.9) 2.8 (1.9–3.9)*** 2.2 (1.5–3.2)*** 92 (4.0) 2.0 (1.5–2.7)*** 1.7 (1.3–2.3)***

Age, yearsb

15–24 1956 15 (0.8) 1.00 1.00 25 (1.3) 1.00 1.00

25–44 3778 54 (1.4) 1.9 (1.1–3.3)* 1.9 (1.0–3.3)* 105 (2.8) 2.2 (1.5–3.5)*** 2.2 (1.4–3.5)***

45–64 1321 40 (3.0) 4.0 (2.2–7.3)*** 3.4 (1.8–6.2)*** 51 (3.9) 3.2 (2.0–5.2)*** 2.9 (1.8–4.7)***

65+ 528 15 (2.8) 4.1 (2.0–8.4)*** 2.6 (1.2–5.4)* 20 (3.8) 3.6 (2.0–6.5)*** 2.6 (1.4–4.8)**

Index episode of self-harmc

Solid/liquid poisoning

Medicine 4720 56 (1.2) 1.00 1.00 98 (2.1) 1.00 1.00

Pesticide 122 5 (4.1) 3.7 (1.5–9.3)** 2.0 (0.8–5.2) 6 (4.9) 2.6 (1.1–5.9)* 1.7 (0.7–4.0)

Other poison 302 8 (2.6) 2.3 (1.1–4.8)* 2.0 (0.9–4.1) 12 (4.0) 2.0 (1.1–3.6)* 1.8 (1.0–3.3)

Wrist cutting 1502 15 (1.0) 0.8 (0.5–1.5) 1.0 (0.6–1.8) 29 (1.9) 0.9 (0.6–1.4) 1.1 (0.7–1.7)

Charcoal burning 356 13 (3.7) 3.1 (1.7–5.7)*** 2.4 (1.3–4.4)** 19 (5.3) 2.7 (1.7–4.5)*** 2.2 (1.4–3.7)**

Jumping from a height 87 1 (1.1) 1.0 (0.1–7.1) 0.9 (0.1–6.4) 1 (1.1) 0.6 (0.1–4.0) 0.5 (0.1–3.9)

Hanging 77 12 (15.6) 15.8 (8.5–29.5)*** 10.3 (5.4–19.8)*** 13 (16.9) 10.3 (5.8–18.4)*** 7.8 (4.3–14.2)***

Self-mutilation 173 2 (1.2) 1.0 (0.2–4.1) 0.8 (0.2–3.3) 5 (2.9) 1.4 (0.6–3.5) 1.3 (0.5–3.1)

Otherd 260 12 (4.6) 4.0 (2.1–7.5)*** 2.7 (1.5–5.2)** 18 (6.9) 3.5 (2.1–5.8)*** 2.7 (1.6–4.5)***

*P50.05; **P50.01; ***P50.001.
a. Covariates of the adjusted model include gender, age, and the method used in index episode of self-harm.
b. Age not known for 18 individuals.
c. Index suicide attempt method not known for 2 individuals.
d. Other categories: domestic gas (n= 57), self-immolation (n= 9), tongue biting (n= 5), head banging (n= 25), neck slashing (n= 32), hit by a car (n= 4), drowning (n= 54), lying on the
rails (n= 17), motor vehicle exhaust gas (n= 18), jumping out of a car on a highway (n= 1), injecting unknown substances (n= 9), ingesting poisonous plants (n= 1), swallowing coins
(n= 3), electric shock (n= 1), using a firearm (n= 1), other unspecified methods (n= 23).
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female suicides). Similarly, early risk was greater in those aged
445 years when compared with younger patients. A higher risk
for suicide within the first year was detected among people who
survived hanging (adjusted hazard ratio (HR) = 10.3) and charcoal
burning (adjusted HR = 2.4) in their index episode (Table 1)
compared with those who self-poisoned with solids and liquids.
As for the risk of suicide throughout the whole follow-up period,
the adjusted HRs were 7.8 for hanging and 2.2 for charcoal
burning respectively. Although these two methods comprised only
5.7% (433/7601) of all self-harm cases, they accounted for 15.9%
(32/201) of all suicides because of their high lethality. After
hanging (HR = 15.8), pesticide poisoning was the method
associated with the highest subsequent risk of suicide in
unadjusted models (HR = 3.7)

The proportional hazards assumption was confirmed for all
estimated variables in the first year of follow-up, but there was
evidence of non-proportionality with respect to gender
(P= 0.044) and hanging (P= 0.006) over the 5-year follow-up
period. Males and people who used hanging in the index episode
were at relatively greater risk of suicide in the first year compared
with subsequent years of follow-up.

Methods used in index episode of self-harm
and eventual suicide

Only a quarter (27.4%) of those who died by suicide used the
same method as they adopted in their index episode of self-harm.
However, those who used more lethal methods such as pesticide,
hanging or charcoal burning tended to use the same method in
both episodes (Table 2); 82% of individuals using these three
methods used the same method in their subsequent suicide. Only
22 (19.0%) of the suicides among those who self-poisoned used
the same method to complete suicide, and self-harm by poisoning
had one of the lowest incidence rates for eventual suicide.

Discussion

Main findings

We found that people who self-harm are at a greater increased risk
of subsequent suicide, particularly in the first year after the index
episode of self-harm. Furthermore, the risks of other non-suicide
causes of death, particularly accidents, were also elevated. Both
suicide and non-suicide mortality risks were particularly high
among males. As expected, the highest mortality risk due to
non-suicide causes was found among those aged 465 years;

whereas for suicide, both middle (45–64 years) and older (465
years) age groups had higher risk when compared with younger
people. Adopting hanging and charcoal burning at the index
self-harm episode was associated with a markedly increased risk
of later suicide completion; individuals who used these two lethal
methods at the index self-harm episode were more likely to use
the same method in subsequent completed suicide.

Strengths and limitations

To the best of our knowledge this is the largest study carried out in
a non-Western country investigating mortality outcomes in a
cohort of people who self-harm. Based on a city-wide self-harm
surveillance system, selection bias is avoided. The strength of the
study also lies in its large sample size; hence a wide range of causes
of death can be assessed. However, several limitations should be
recognised in the interpretation of the current findings. First, valid
national identification numbers were not available for 4.6% of the
cohort. Those who did not hold a valid identification card may be
more likely to be individuals that are more disadvantaged in
society (e.g. homeless, foreign brides); their risk of subsequent
suicide may be even higher than estimated. However, as they
comprised less than 5% of the cohort, our results would not be
affected substantially. Second, the cohort included only people
whose self-harm act led to an A&E department visit. Individuals
who had self-harmed but who did not visit A&E were not
included. In addition, some cases of self-harm may not have been
registered with the suicide prevention centre: this cannot be ruled
out. The incidence of self-harm among males was somewhat lower
than that found in Western countries. According to a World
Health Organization/EURO Multicentre Project on Parasuicide,
the average male suicide attempt rate across European countries
was 140 per 100 000 population and the average female suicide
attempt rate was 193 per 100 000 population.25

In addition, detailed information on patient characteristics were
not collected in the surveillance database, limiting our ability to
control for some potential confounders or to make further analyses.
For example, specific psychiatric diagnoses were not recorded and
information on suicide intent or treatment were lacking.

Elevated risk of suicide following self-harm

In the first year after the index episode, 1.6% of patients who
had self-harmed had killed themselves. After up to 5 years of
follow-up, 2.6% of our sample had died by suicide – a 60 times
greater risk than that of the general population. More than 60%
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Table 2 Method used in the index episode of self-harm and in the subsequent death by suicide among 201 people in Taipei City,

2004–2006, and followed up to 2008

Men Women

Method

Index

attempt, n

Same method at

eventual suicide, n (%)

Index

attempt, n

Same method at

eventual suicide, n (%)

Solid/liquid poisoning 48 10 (20.8) 68 12 (17.6)

Medicine 36 5 (13.9) 62 9 (14.5)

Pesticide 5 4 (80.0) 1 1 (100.0)

Other poison 7 1 (14.3) 5 2 (40.0)

Wrist cutting 11 0 (0.0) 18 0 (0.0)

Charcoal burning 9 8 (88.9) 10 7 (70.0)

Jumping from a height 0 0 (0.0) 1 0 (0.0)

Hanging 10 8 (80.0) 3 3 (100.0)

Self-mutilation 2 0 (0.0) 3 0 (0.0)

Othera 12 3 (25.0) 6 1 (16.7)

Total 92 29 (31.5) 109 23 (21.1)

a. Other categories: domestic gas (n= 4), head banging (n= 2), neck slashing (n= 3), drowning (n= 4), lying on the rails (n= 1), injecting unknown substances (n= 2), swallowing
coins (n= 1), other unspecified methods (n= 1).
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of the suicides occurred in the first year, approximately 120 times
the risk when compared with the general population. Indeed,
many prior studies have similarly reported a higher risk in the first
year following self-harm.12,26,27 Our figure fell in the middle of an
estimate from a systematic review, which reported that the risk of
suicide in the first year of follow-up ranged between 0.5 and
2.0%.4 Our figure, however, is slightly lower than the 2.0%
reported in a recent study from rural Taiwan.12 Although the
age and gender distribution of the Taipei City sample was very
similar to the sample from rural Taiwan, the suicide methods
adopted were different. Individuals who self-harm in Taipei City
more often take overdoses of medicine (62% v. 43.7%) and few
ingest pesticides (1.6% v. 23.6%) compared with individuals in
rural Taiwan.12 The differences may indicate different characteristics
of self-harm populations in these two places; furthermore,
pesticide ingestion is associated with a higher case fatality than
medicine self-poisoning28 and so the higher relative use of
pesticides in subsequent episodes in rural areas will contribute
to higher subsequent suicide rates. A further explanation for the
higher rate of suicide in rural Taiwan could be the lower
availability and proximity of emergency treatment in rural areas,
which could result in greater fatality.

In keeping with the majority of previous studies4,12,29–31 we
found a higher risk of suicide among males who self-harm. In
addition, half of the suicides among males occurred within the
first 3 months after the index episode of self-harm, suggesting that
intensive follow-up for males may be particularly important.
However, it should be noted that the SMRs for suicide in
males and females who self-harm were elevated to a similar
extent at the end of follow-up. Many clinicians may perceive
self-harm by females to be less serious than that in males. Our
results, however, indicate considerable risk of suicide among
females who self-harm.

Most studies have found that suicide risk increases with age
among people who self-harm,11,12,29,32 although others have found
no difference between age groups.31As the majority (approximately
75%) of people who self-harm are 545 years, large samples are
needed to have sufficient power to detect any differences in the
risk of suicide between age groups. With our large sample size,
we were able to detect an increasing risk of suicide with increasing
age. The risk was particularly high in the first 3 months of
follow-up. Middle-aged people (45–64 years) have experienced
the most dramatic increase in suicide rate in Taiwan.33 This
underlines the need for clinicians to be particularly vigilant for
suicide risk in older as well as middle-aged adults presenting with
self-harm behaviours.

Similar to studies from Western countries, self-poisoning is
the most common method of self-harm in our study sample.
However, the proportion of people who used self-poisoning is
somewhat lower in our participants (68%), when compared with
studies from the West. For example, the proportion of intentional
self-poisoning among self-harm cohorts was reported to be 89%
and 84% in the UK and Sweden respectively.29,34 A study from
rural Taiwan reported the rate of self-poisoning to be 67%; a
figure similar to ours in Taipei City.12 Additionally, 5% of
individuals who had self-harmed used charcoal burning – this
may in part explain the lower rates of solid/liquid poisoning found
in our cohort.

Use of hanging and charcoal burning for the index self-harm
episode are associated with an increased risk of suicide during
follow-up. In addition, the majority of those who subsequently
died by hanging and charcoal burning used the same method in
their index episode of self-harm. Our results echo a recent study
from Sweden that concludes that individuals who use more lethal
methods in non-fatal self-harm, including hanging, drowning,

using a firearm or jumping from a height, have a greater risk of
subsequent suicide.34

In contrast to the findings from Sweden,34 we did not observe
an increased risk of subsequent suicide after jumping from a
height. It is possible that the majority of individuals choosing to
jump from a height as a method of suicide in Taipei City are
jumping from their own residential buildings,35 while in Sweden,
jumping from a bridge is more common. Jumping from a bridge
usually involves planning (e.g. transportation to jumping site) and
hence may indicate a higher level of suicide intent, whereas
jumping from a residential building may reflect an impulsive
response rather than a strong intent to die. Furthermore, as most
suicidal jumps are from high buildings in Taiwan, case fatality is
likely to be higher than in Sweden, so the difference with the
Swedish study may reflect the differences in characteristics of
survivors from jumping suicide in these two places.

No information on suicide intent was available from our
cohort. The relationship between the choice of method and
suicide intent should be assessed in future studies to better inform
the interpretation of case fatality associated with different
methods.36 Our finding indicates that the method of self-harm
should be taken into consideration in the assessment of people
who self-harm.

Despite differences in patterns of suicide between Taipei City
and Western cities, we found many similarities in the risk of
suicide among our cohort. The similarities indicate that treatment
guidelines or prevention strategies used in the West for individuals
who seek medical help after self-harm may be equally applicable in
Asia. However, the elevated risk of suicide among those who used
charcoal burning in the index episode is worth noting, as charcoal
burning is a novel and popular method of suicide in Asia.
Current findings further highlight the importance of designing
programmes that target this new method of suicide.

Elevated risk of non-suicide mortality following
self-harm

An increased risk of mortality in self-harm populations is not due
solely to raised rates of suicide. We found that patients who self-
harm are at higher risk of mortality from a wide range of causes of
death other than suicide. The overall non-suicide mortality risk
was higher among men than women. Additionally, the risk was
greater in the first year after the self-harm episode. Throughout
the course of follow-up, we observed an excess of 4.4 times risk
of dying from non-suicide causes when compared with the general
population. The increased mortality risk covers a wide spectrum
of diseases, including neoplasm, cardiovascular disease, diabetes
mellitus, pneumonia, liver and kidney disease, and accidents.
These conditions are themselves associated with an increased risk
of suicide.37,38 Hence, a high proportion of self-harm patients may
have pre-existing morbidity. The level of excess risk compared
with the general population was higher than the risk observed
in the UK10 and the USA,39 but lower than findings from
Scandinavia.9,11 This difference probably reflects the differences
in age distribution of self-harm samples or the variations of
baseline disease rates between different countries.

There are several explanations for the excess risk of non-
suicide mortality in people who self-harm. First, the medical
consequence of the self-harm incident may subsequently increase
the risk of death. Second, certain physical disorders (e.g. disease of
the gastrointestinal, cardiovascular, endocrine or immune system)
may be related to psychiatric disorders40 which in turn increase
the risk of suicide. Third, certain characteristics of individuals
who self-harm such as impulsivity, risk-taking and alcohol misuse
may increase the risk of death due to accidents or liver disease.
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Last, the presence of physical disease may in itself increase the risk
of self-harm behaviours.37,38 This explanation is supported by our
finding that the non-suicide mortality was extremely high among
the elderly – a group that is likely to have a higher prevalence of
physical morbidity.

Among all the non-suicide causes of death, the excess risk is
highest for accidental death. Similar to suicide, the excess risk is
particularly high in the first year after self-harm. In our current
analysis, the SMR for accidental poisoning was much higher than
other types of accident mortality and was similar to the suicide
SMR, indicating the possibility of misclassification of suicide as
accident mortality. This observation is consistent with a previous
analysis of Taiwanese mortality data that indicated that many
accidental poisoning deaths are likely to be misclassified suicides.41

Clinical implications

The timing of suicide following self-harm and the characteristics of
those at greatest risk are broadly similar to those seen in previous
studies from Western countries, indicating that strategies
developed in the West to reduce suicide risk following self-harm
may be applicable in Asia.

Individuals who self-harm are at an increased risk of premature
death from suicide as well as other causes. This adds to the overall
high risk status of these individuals. Hence, when dealing with
patients who self-harm, clinicians should not only assess suicide
risk, but also pay attention to their risk of other physical disorders.
The first year after the self-harm incident is a critical period, as the
risk of death is particularly elevated at this time. Mortality risk is
higher for men and for those who are 45 years or over; the
heightened suicide risk immediately after self-harm calls for more
targeted efforts on this specific age and gender high-risk group.

Assessment of the method used should be a key element of
suicide risk assessment. Our results clearly indicate that those
who use highly lethal methods of suicide (i.e. hanging, charcoal
burning, pesticide ingestion) are more likely to use the same
method in any subsequent attempt. Future studies should explore
further the reasons of method choice, their relationship with
suicide intent and other psychiatric/physical factors to improve
the positive predictive value of self-harm behaviours.
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