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Implications for Clinical Practice

| Matthew Miller, MD, MPH, ScD, Katherine Hempstead, PhD, Tuan Nguyen, PhD, Catherine Barber, MPA, Sarah Rosenberg-Wohl, BA,

and Deborah Azrael, PhD

Intentional self-harm predicts suicide better
than any other known risk factor,"” yet the
great majority (89%—959%) of those with

a history of self-harm do not go on to die by
suicide.® Indeed, the positive predictive
power of self-harm for subsequent death by
suicide is poor, even when considered in
combination with other well-established be-
havioral and demographic risk factors.®72°
One infrequently studied aspect of self-harm
that may help differentiate those who die by
suicide in a subsequent event from those who
do not concerns the methods used in nonfatal
episodes.>?°2% Studies addressing this question
have found that the risk of subsequent suicide
among self-injurers who used methods with high
case-fatality ratios (CFRs; the percentage of
cases that are fatal, calculated as suicide di-
vided by the sum of suicides plus nonfatal
episodes), such as hanging or poisoning with
gases, was 2 to 5 times as high among persons
whose index episode of self-harm involved
methods with a low CFR, such as drug over-
dose.?*27 However, a study in Taiwan that
controlled for gender found no such increased
risk.® Risk of eventual suicide in these studies
ranged from 1% to 5% overall and from 2%
to 13% for index self-harm events involving
methods with high CFRs. A recent Swedish
study reported rates of suicide as high as 40%
to 55% for some methods,?® but this study
combined suicide decedents who died during
the index hospitalization with those who died
in a subsequent event (Bo Runeson, PhD, De-
partment of Clinical Neuroscience, Karolinska
Institute; e-mail communication to C.B.; Au-
gust 2011), thereby conflating the poor pre-
dictive power of methods used in nonfatal
episodes with the highly predictive relation
between the method used and the probability
of death in any given suicidal act (i.e., the
method-specific CFR).3%-3°
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Objectives. We examined time-varying and time-invariant characteristics of
nonfatal intentional self-harm episodes in relation to subsequent episodes of
self-harm and suicide.

Methods. We conducted a follow-up cohort study through 2007 of 3600
patients discharged from hospitals in New Jersey with a primary diagnosis of
intentional self-harm in 2003. We determined repetition of self-harm from
hospital records and suicide from state registers.

Results. Use of methods other than drug overdose and cutting in self-harm
events, greater medical severity of nonfatal episodes, and a history of multiple
self-harm episodes increased the risk of suicide. However, most suicides
occurred without these risk factors. Most suicides took place without intervening
episodes of self-harm, and most persons used a low-lethality method (drug
overdose or cutting) in their index episode, but switched to a more lethal method

in their fatal episode.

2013.301326)

Most studies examining whether method
choice in a nonfatal event predicts subsequent
suicide have focused on the method used in
the index event.>*%2° By contrast, Bergen et al.
examined the suicide risk associated with the
last known nonfatal episode of intentional
self-harm and found that compared with per-
sons who used drug overdose in their last
known episode of self-harm, suicide risk was
twice to 5 times as high among those who
previously tried hanging, suffocation, or poi-
soning by carbon monoxide or other gases.®
Patterns of progression from one method to
another across the 2 most recent self-harm
events did not predict subsequent suicide.

We built upon previous work that ana-
lyzed health care utilization data in a cohort
of patients with their first known hospitalized
episode of self-harm to assess factors associ-
ated with the risk of subsequent episodes
of fatal and, separately, nonfatal self-harm
(i.e., suicide and repetition of nonfatal intentional

Conclusions. Our findings suggest that preventing suicide among
persons with a history of self-harm must account for the possibility that
they will adopt methods with higher case-fatality ratios than they pre-
viously tried. (Am J Public Health. 2013;103:e61-e68. doi:10.2105/AJPH.

self-harm). This was the first population-based
US study to (1) examine the role of method
choice and the medical severity of nonfatal
intentional self-harm in relation to repetition of
self-harm, (2) model risk as a function of time-
varying covariates updated at each self-harm
episode, and (3) examine whether most suicide
decedents with a history of self-harm died by the
same methods they used previously or switched
to methods that, in general, have higher CFRs.

METHODS

We used New Jersey hospital discharge data
for 2003 to identify inpatients aged 15 years
and older who had at least 1 diagnosis or
external cause of injury codes (E-codes) that
indicated intentional self-harm (International
Classification of Diseases, Ninth Revision, Clini-
cal Modification [ICD-9-CM>® codes E950—-
E959). Nonfatal intentional self-harm encom-
passes both suicide attempts and nonsuicidal
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self-harm. We defined the index self-harm
episode as the first nonfatal act that resulted in
hospitalization. We excluded persons who had
at least 1 hospitalized episode of intentional
self-harm in the 3 years (2000-2002) prior to
the study, died as result of the index self-harm
episode, or were not residents of New Jersey.

Covariates

We characterized demographic character-
istics of self-injurers from the discharge re-
cord for the index event: gender, age group
(15-34, 35-55, or 2 55 years), and race/
ethnicity (non-Hispanic White or other).

We grouped past-year psychiatric diagnoses,
assessed at the index and each subsequent
self-harm episode, into 8 categories, according to
ICD-9-CM codes: depressive disorder, anxiety
disorder, personality disorder, bipolar disorder,
drug abuse or dependence, alcohol abuse or
dependence, schizophrenia, and other.

For each self-harm admission, we collected
information on the method used (from /CD-9-
CM codes E950-E959) and clinical features
of the hospital admission, such as whether the
admission included a stay in the intensive care
unit (ICU), and whether the ICU stay was
characterized by procedures that suggested
a medically consequential injury or poisoning
(spinal tap, temporary tracheostomy, insertion
of intercostal catheter for drainage, venous
catheterization for renal dialysis, hemodialysis,
exploratory laparotomy, measurement of sys-
temic arterial blood gases, noninvasive me-
chanical ventilation, insertion of endotracheal
tube, enteral infusion of nutritional substances,
continuous invasive mechanical ventilation,
transfusion of packed cells, transfusion of other
serum, and parenteral infusion of concentrated
nutritional substances).

We classified methods of attempt into 3
groups: cutting or piercing (E956), drug over-
dose (E950.0-E950.5), and all other (drown-
ing, falls, firearm, gas poisoning, nondrug
poisoning, hanging or suffocation, and other
methods; E950.6-E959, excluding E956).
Although our category for other encompassed
a diverse group of methods, each represented
only a few index incidents in our data. The
discharge data from 2003 to 2007 had 1 field
for E-codes. Starting from 2008, the format for
discharge data allowed up to 6 E-codes. To
classify methods, we used the first E-code.
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If no E-code was available, we used the first
E-code in the list of diagnosis codes.

We compared predictors of repetition of
nonfatal intentional self-harm and death by
suicide. We determined repetition of nonfatal
self-harm by linking the index cohort to hos-
pital discharge data for 2003 to 2009 by
name, date of birth, race, and social security
number. We also linked the index cohort to the
state death certificate database by name and
date of birth to determine who died by suicide
during the study period (codes X60—X84
from the International Statistical Classification
of Diseases, 10th Revision®").

Analysis

We used Cox hazard models for analyses
with suicide as the outcome; time-varying
covariates were method used, clinical features
of the attempt (ICU stay and number and type
of psychiatric diagnosis categories), and num-
ber of previous episodes of intentional self-
harm. We used an extension of the Cox
model®® for analyses with repetition of non-
fatal self-harm as the outcome for recurrent
events. We excluded the interval of hospital-
ization for any nonfatal episode from these
analyses because currently hospitalized pa-
tients were not at risk for hospitalization for
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intentional self-harm. The hazard baseline was
the same regardless of the number of previous
episodes of self-harm. A sensitivity analysis
allowed the hazard baseline to change with each
subsequent episode of self-harm without sub-
stantively altering our findings (i.e., we found no
substantive differences between common and
event-specific hazard baseline). Observation time
in all models stopped when a person died. Figure 1
shows a Kaplan—Meier plot for suicide after
the index episode of self-harm.

The event tree (Figure 2) illustrates the
sequence of methods used in the index and
subsequent episodes of self-harm up to and
including the fourth event, because only 1
suicide occurred after a fourth nonfatal event.
Summary measures of method switching
among cohort members who subsequently
died by suicide and those whose subsequent
episodes of self-harm proved nonfatal are
presented in tabular format, as are the
method-specific and overall CFRs in each
subsequent wave of self-injury, by the index
method used.

RESULTS

Our cohort consisted of 3600 persons dis-
charged alive from a New Jersey hospital in
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FIGURE 1—Probability of remaining free of suicide and time since index intentional
self-harm episode: New Jersey, 2003-2007.
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Note. T =1 death. The roots of the trees indicate the number of self-injurers who used a given method on their index self-harm
episode. The number in each node to the right indicates the number of people with subsequent events by method used on
their second, third, and fourth episodes. Of 3600 self-injurers, 25 had more than 4 episodes; 1 of these died by suicide. In
total 48 persons died by suicide: 24 by suffocation, 8 by nondrug poisoning, 7 by drug overdose, 4 by firearm, 2 each by falls
and cutting or piercing, and 1 by drowning.

FIGURE 2—Methods used in index and subsequent self-harm episodes among persons with
index episodes involving (a) drug overdose, (b) cutting or piercing, and (c) all other methods:
New Jersey, 2003-2007.
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2003 after an episode of nonfatal intentional
self-harm (Table 1). By design, all 3600 had no
record of having been hospitalized for self-
harm between 2000 and their index event in
2003. Index episodes most frequently involved
drug overdose (76%), followed by cutting or
piercing (13%). Overall, 36% of study cohort
members were admitted to the ICU on their
index admission (22% of whom received pro-
cedures suggesting medically consequential
injury or overdose). Approximately half of all
patients were coded as having 2 or more
psychiatric diagnoses during their index ad-
mission (52%), 41% received 1, and 7% re-
ceived none. The most common categories

of psychiatric diagnoses at the index episode
were depressive disorders (56%), drug- and
alcohol-related disorders (28% and 23%,
respectively), anxiety disorders (15%), and
bipolar disorders (15%).

Of the 3600 members of the cohort, 486
(139%) had at least 1 subsequent admission for
nonfatal intentional self-harm and 48 (1.3%)
died by suicide during the study period (Table
1). Subsequent nonfatal self-harm admissions
were as frequent for males as for females and
for patients admitted to and not admitted to
the ICU. Persons with 2 or more psychiatric
disorders were more likely than those with
no psychiatric comorbidity to repeat self-harm
over the study period (17% with comorbidity,
10% with a single psychiatric disorder, and
89% without a psychiatric disorder diagnosis).

Those who died by suicide, but not those
with subsequent nonfatal episodes, were more
likely to be male, to have been admitted to
the ICU (and to have required procedures
indicative of greater medical severity in the
ICU), and to have used methods other than
cutting, piercing, or drug overdose in their
index episode (Table 1). Depressive disorders
were diagnosed at the index event in more
than half of all patients, but were underrep-
resented among those who were later admitted
for another episode of nonfatal self-harm or
who subsequently died by suicide (Table 1).
Drug-related disorders and anxiety disorders
were modestly overrepresented among those
who were later admitted for repetition of non-
fatal self-harm, but underrepresented among
members of our cohort who eventually died
by suicide. Among the 486 persons with
episodes of nonfatal self-harm subsequent
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to their index event, 3 out of 4 (n=358) had
TABLE 1-Unadjusted Associations Between Baseline Characteristics and Repetition 2 episodes (the index and 1 repeat episode),
of Nonfatal Self-Harm and Dying by Suicide: New Jersey, 2003-2007 81 had 3 episodes, 22 had 4, and 25 had 5
Cohort Members With Subsequent or more (Table 1).
Self-Harm Episodes Of the 48 suicides over the 5-year follow-up
Index Self-Harm Nonfatal ® Suicide period (Figure 1), 16 occurred within the first
Variable Cohort, No. (%) No. (%) No. (%) 6 months (4 occurred within 1 month after
ol 3600 (100.0 186 (135 18 (13 the index episode, 7 within 3 months, 16 within
Go ad (1000) (139 13) 6 months), more than half occurred within 2
enMelr 1497 (416 207 (138 223 years (20 within 1 year, 27 within 2 years), and
i (Lo 138) 39 approximately 70 within 3 years (33 within
Female 2103 (58.4) 279 (13.3) 14 (0.7)
Baseline age grou 3 years)
15.34 Py 1813 (504 o16 (119 20 (L1 Table 2 shows adjusted estimates of associ-
35_54 1363 (37'9) 299 (16.8) ” (1'5) ation between characteristics of our cohort
N ;5 o (11.8) " (9 7 ) . (1'7) and the risk of (1) suicide, and (2) repetition of
B (118) 6N a0 nonfatal self-harm. As observed in our bivari-
Race/ethnicity L. .
Whit isoan 2103 (6.8 366 (152 38 ate model, which incorporated the index
B I : non-Hllspan.lc 143 (12 3) 6 (11'7) 0 (00) characteristics, female gender did not predict
H.ac ' .non- ispanie 168 (13 0) 18 (10'3) 3(0'6) subsequent self-harm (hazard ratio [HR] =
Olzpanlc . (130 20 (70' ) ) (0'7) 1.1; 959% confidence interval [CI] =0.9, 1.3)
o .ir + index episod (9 *0) @0 but was protective against subsequent suicide
NV'S' at Index episote S s 137 08 (HR=0.3; 95% CI=0.2, 0.6). Similarly, ad-
YO dures ndicati R 1024 (28.4) 135 (13'2) 7 (1'7) mission to the ICU did not predict subsequent
Yes (nodproce tures md e |r'1gd?ev::'re njur) o 087 (80' ) % (13'2) " (4'2) nonfatal episodes of self-harm but did predict
‘es (underwent procedures indicating severe injury) (8.0) (13.2) (4.2) higher risk of suicide, especially if the ICU
Index method used T .
admission involved medical procedures sug-
Cutting 478 (13.3) 85 (17.8) 7(1.5) . .. C
b fose 2751 (76.4) 352 (128) 212 gestive of severe poisoning or medical injury
e ovet ' ' ' (HR=4.2; 95% CI= 1.8, 9.6). Persons who
Other® 371 (10.3) 49 (13.2) 9(24) . ..
bsyehiatic d + basel used cutting or piercing were modestly more
Sychiatic diaghoses at baseline likely than those who overdosed with drugs or
0 238 (6.6) 18 (7.6) 1(0.4) N .
. 1473 (40.9) 145 08) 2 (L5) injured themselves with other methods to be
- 1889 52'5 3 1'7 . ”5 1'3 admitted for a repeat episode of nonfatal self-
. (529) -y 4.3 harm (HR = 1.3; 95% CI = 1.0, 1.6), but not
as; e ps.yc jatic dlagnosis category 2027 (56.3 )71 (134 )7 (13 significantly more likely to die by suicide. By
epression (563) (134) (13) contrast, those who used other methods (e.g.,
Anxiety 542 (15.1) 87 (16.1) 4(0.7) . . . .
b it 311 @5) 61 (1956) 6 (16) hanging) in an index or subsequent episode of
B?rSTna Y 550 (15.3 12 22'2 o 1.6 nonfatal self-harm were not more likely than
Dlpo o b 1014 (28 2) 168 (16'6) 3 (1'3) persons who self-injured with a drug overdose
Alrugh plro et:] 816 (22 7) 138 (16'9) 7 (2'1) to nonfatally harm themselves in the future but
SC; 0 ;m .em 293 (22.1) 6 (22'3) ; (3'0) were approximately twice as likely to die by
O:hlmp fenia 625 (172 6 (86. ) A (0.6) suicide in a subsequent event (HR =2.0; 95%
e ard ®8) 06 Cl=1.0, 4.3; P<.06). Psychiatric comorbidity
Nonfatal self-harm episodes over study period .. . .
>1 (inde 3600 (100.) 486 (135) 813 significantly increased the risk of nonfatal
;2 186 (135 128 26.3 10 2'1 repetition of self-harm (HR=1.5; 95% CI=
§ N a33) N ‘ 6'7) \ ‘ '1) 1.2, 1.7) but not of suicide (HR=1.2; 95%
23 8 (3.6) (36.7) 3.1) CI=0.6, 2.3). The number of repeated non-
>4 47 (1.3) 25 (53.2) 1(2.1) . . .
fatal episodes increased the risk of subsequent
Note. ICU = intensive care unit. Totals may not add to 100% because of rounding. nonfatal self-harm and suicide, with suggestive
®percentage of index cohort with subsequent episode. evidence that risk may plateau at 3 previous
®|0U procedures indicating medically severe injury were spinal tap, temporary tracheostomy, insertion of intercostal catheter for drainage, isod £ selth We had limited
venous catheterization for renal dialysis, hemodialysis, exploratory laparotomy, measurement of systemic arterial blood gases, noninvasive episodes of sel-harm. We had limited power
mechanical ventilation, insertion of endotracheal tube, enteral infusion of nutritional substances, continuous invasive mechanical to examine multivariable associations between
ventilation, transfusion of packpd cells, transfusion of other serum, apd parenteral infusion .Of concentrated nutritional substances. separate psychiatric diagnoses and the risk
“Other methods were 6 drownings, 26 falls, 12 carbon monoxide poisonings, and 38 hangings. .. . .
of suicide. In models estimating the far more
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TABLE 2—Cox Hazards Models for Time From Index Episode of Self-Harm to Subsequent
Episode and to Suicide: New Jersey, 2003-2007
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Gender
Male (Ref)
Female
Baseline age group, y
15-34 (Ref)
35-54
>55
Race/ ethnicity
White, non-Hispanic (Ref)
Other
ICU admission at index episode
No (Ref)
Yes (no procedures indicating severe injury)®
Yes (underwent procedures indicating severe injury)®
Method of nonfatal self-harm
Drug overdose (Ref)
Cutting/piercing
Other
Psychiatric diagnoses at baseline
0
1 (Ref)
>2
Nonfatal self-harm episodes over study period
>1 (index; Ref)
22
>3
>4

Subsequent Self-Harm Episode
Nonfatal, HR (95% Cl) Suicide, HR (95% Cl)
1.0 1.0
1.1 (0.9, 1.3) 0.3 (0.2, 0.6)
1.0 1.0
1.4 (1.2, 1.7) 1.0 (0.5, 1.9)
1.1 (0.8, 1.4) 1.6 (0.6, 4.0)
1.0 1.0
0.7 (0.6, 0.9) 0.3 (0.1,0.7)
1.0 1.0
1.1 (0.9, 1.3) 2.3 (1.2, 4.6)
1.1 (0.8, 1.4) 4.2 (1.8, 9.6)
1.0 1.0
1.3 (1.0, 1.6) 1.7 (0.7, 4.2)
1.1 (0.8, 1.4) 2.0 (1.0, 4.3)
0.9 (0.6, 1.3) 0.3 (0.0, 2.3)
1.0 1.0
1.5 (1.2, 1.7) 1.2 (0.6, 2.3)
1.0 1.0
3.9 (32,49 2.2 (0.9, 5.5)
9.2 (6.5, 13.1) 8.4 (2.4, 29.8)
29.3 (19.2, 44.8) 6.9 (0.9, 51.9)

concentrated nutritional substances.

frequent outcome of repeated self-harm, sev-
eral psychiatric disorders were significantly
associated with elevated risk relative to de-
pressive disorders: personality (HR =1.4),
bipolar (HR =1.3), drug (HR=1.9), and
alcohol (HR = 1.4) disorders.

Figure 2 illustrates the sequence of non-
fatal self-harm and suicide following the index
episode, by method. Most suicide decedents
(38/48) died on the first known act of in-
tentional self-harm following the index event.
The majority of suicide decedents who sur-
vived a second episode of self-harm died on
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Note. Cl = confidence interval; HR = hazard ratio; ICU = intensive care unit.

?|CU procedures indicating medically severe injury were spinal tap, temporary tracheostomy, insertion of intercostal catheter
for drainage, venous catheterization for renal dialysis, hemodialysis, exploratory laparotomy, measurement of systemic arterial
blood gases, noninvasive mechanical ventilation, insertion of endotracheal tube, enteral infusion of nutritional substances,
continuous invasive mechanical ventilation, transfusion of packed cells, transfusion of other serum, and parenteral infusion of

their third attempt. Regardless of the index
method used, most of the suicide deaths
among our cohort involved methods in the
other category (predominantly suffocation,
hanging, or carbon monoxide poisoning). For
example, of the 2751 cohort members whose
index episode involved drug overdose, 32
died by suicide (Figure 1a), 26 (81%) of
whom used other methods in their final act,
5 (16%) of whom used drug overdose, and 1
of whom (3%) used cutting or piercing. Among
the 26 who died using other methods, 16
died by suffocation or hanging, 5 by carbon

monoxide or other gas poisoning, 3 by fire-
arm, and 1 each by drowning and fall from
height. One person with an index episode
involving drug overdose died by suicide after
more than 3 subsequent episodes of self-
harm; the final, fatal method was suffocation.
Table 3 summarizes some of the salient
features depicted in Figure 1 and shows CFRs
for various pathways from index episode
through the fifth wave of subsequent acts
of self-harm. We detected 6 noteworthy
patterns. First, most suicides occurred among
persons who were never admitted to a hospi-
tal for a second self-harm event (38/48).
Second, the CFR associated with methods
other than drug overdose and cutting (31.5%)
was much higher than the CFR associated
with either overdose (1.3%) or cutting (1.5%).
Third, 81% of persons who overdosed with
drugs and 71% of cutters who eventually died
by suicide switched to more lethal methods in
their final act. Indeed, most people who died
by suicide in our cohort (31 out of 48) used
a low-lethality method in their index episode
but switched to other, generally more lethal,
methods in their fatal episode. Fourth, among the
10% of self-injurers who used a method other
than drug overdose or cutting in their index
episode, those who died by suicide tended to
continue to use methods with high CFRs. Fifth,
the method-specific CFR in subsequent acts of
self-harm was independent of the index method
used. For example, if a subsequent episode
involved methods other than drug overdose or
cutting, the CFR was similar whether the first
episode involved overdose (36.1%), cutting
(27.8%), or other methods (23.5%). Finally, the
method-specific CFR was independent of the
number of previous acts of self-harm. For ex-
ample, the CFR among index poisoners for
subsequent nonfatal episodes involving over-
dose was unrelated to whether the overdose
episode was the second (6.6%), third (4.3%),
or fourth (6.1) episode after the index event.

DISCUSSION

Ours was the first US study to examine
several characteristics of intentional self-harm
as predictors of subsequent death by suicide
and repetition of nonfatal self-harm. Our find-
ing that the methods used in and the medical
severity of nonfatal self-harm episodes were
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independently associated with subsequent sui-
cide risk but not with subsequent risk of non-
fatal self-harm has not been reported previ-
ously. Few studies have examined whether the
medical severity of self-harm events predicts
subsequent suicide; those that have did not
examine the role of method choice indepen-
dently*® Consistent with others, we did not
find a significant association between repetition
of nonfatal self-harm and the potential lethality
of index events (assessed in our work by the
method used and in previous work by physi-
cians’ estimation of the lethality of an index
event had it not been treated).>®

Our multivariate finding that intentional
self-harm with methods other than drug over-
dose, cutting, or piercing at any time during the
study period was associated with an increased
risk of subsequent suicide is similar to obser-
vations from studies that analyzed the method
used in the index event>*° and in the penulti-
mate episode of self-injury.?® Our finding that
cutting or piercing (relative to drug overdose)
was associated both with an increased risk of
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TABLE 3—Sequence, Lethality, Method, and Method Switching in Repeat Self-Harm Episodes, by Method of Index Episode:
New Jersey, 2003-2007
Index Self-Harm Method: Drug Overdose Index Self-Harm Method: Cutting Index Self-Harm Method: Other Index Self-Harm Method: Total
Nonfatal, Suicide, Nonfatal, Suicide, Nonfatal, Suicide, Nonfatal,  Suicide,
Variable No. or % No. or % CFR, % No. No. or % CFR, % No. or % No.or%  CFR, % No.or% No.or% CFR, %
Self-harm episode
Index 2751 NA NA 478 NA NA 371 NA NA 3600 NA NA
Second 352 25 6.6 85 6 6.6 49 7 125 486 38 73
Third 89 4 43 25 0 0.0 14 2 125 128 6 45
Fourth 31 2 6.1 12 1 1.7 4 0 0.0 47 3 6.0
Subsequent 58 1 1.7 6 0 0.0 3 0 0.0 67 1 1.5
Subsequent episode
Drug overdose 429 5 1.2 58 1 1.7 28 1 34 515 7 1.3
Cutting 55 1 1.8 57 1 1.7 16 0 0.0 128 2 1.5
Other® 46 26 36.1 13 5 27.8 26 235 85 39 315
Proportion who ever used 11.1 81.3 NA 15.3 71.4 NA 449 88.9 NA 15.2 81.3 NA
methods other than
cutting or overdose
after the index method
Proportion who ever 21.6 84.4 NA 60.0 85.7 NA 63.3 11.1 NA 325 70.8 NA
switched method
category
Note. CFR = case fatality ratio; NA = not applicable. CFR indicates percentage of cases that are fatal (suicide divided by the sum of suicide plus nonfatal episodes).
®All methods except cutting and overdoses, such as poisoning by gases or chemicals, hanging, suffocation, drowning, firearm.

nonfatal repetition (HR =1.3) and of suicide
(HR =1.7), though not statistically significant,
is consistent with some studies**° but not
others.*® This finding is of interest because
self-injurers who use this method appear to be
less likely than those who use other methods
to receive referral for psychosocial assess-
ment,*~*3 possibly because some episodes
of cutting may not be characterized by ex-
pressions of suicidal intent. Consistent with
findings from previous work, we also found
that the risk of repeated self-harm and of
suicide was greatest immediately following
discharge from the hospital for self-harm and
that subsequent suicide risk was higher for
males.b356:81517.25:44-46 11, 41 cohort, the
number of discrete psychiatric conditions was
more strongly related to repetition of nonfatal
self-harm than to subsequent suicide. To
our knowledge, this has not been reported
previously.

Our study was the first to describe the
ramifications of method choice among a co-
hort of patients discharged alive after their

first known hospitalized episode of self-harm.
For most cohort members, the vast majority
of whom used drug overdose or cutting in
their index event, the pathway to suicide
largely entailed switching to other methods.
For the 10% of self-injurers who used a method
other than overdose or cutting in their index
episode, those who died by suicide in a sub-
sequent episode tended to use methods with
higher CFRs, whereas those who used cutting
or overdose in subsequent episodes were as
likely to survive those acts as were persons
whose index episode involved overdose or
cutting. Independent of the index method
used, most suicides (38/48) occurred among
people who were never admitted to a hospital
for a second nonfatal self-harm event.

Limitations

Our cohort comprised residents of New Jersey
and was not, therefore, representative of the
larger US population. Indeed, with respect to
rates of suicide and methods involved, New
Jersey looks quite different from the country
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as a whole. For example, the suicide rate is
lower (6.4 vs 12.0 per 100 000 population
in 2009), and firearms are less frequently
used in completed suicides (31% vs 510/).%7
Only persons who survived an initial act of
intentional self-harm were eligible for our
study. Our cohort did not include self-injurers
who failed to seek medical attention at a hospital,
presented to a hospital but were not admitted,
or presented to hospitals outside of New Jersey.
Because we relied on information routinely
collected in New Jersey hospital discharge
records, we may have underestimated the risk
of subsequent self-harm and may have in-
troduced bias if members of our cohort who
were lost to follow-up differed from those
not lost to follow-up in ways relevant to our
exposures of interest.

Because drug overdoses and cuttings were
so numerous, we grouped all other methods
into a third category, other. The other group
combined higher-lethality methods (e.g., hang-
ing) and lower-lethality methods (e.g., blunt
trauma). With a larger data set we would have
parsed the other category into groups reflecting
relative lethality, or, ideally, specific methods.
Finally, our analysis did not account for
measures of suicidal intent, social class,
marital status, or medical illnesses.

Conclusions

Our results add to the existing literature on
repetition of self-harm and subsequent sui-
cide. Our findings corroborate previous work
among non-US cohorts of self-injurers and
add to the emerging literature suggesting that
method choice and medical severity of non-
fatal intentional self-harm episodes heighten
the risk of subsequent suicide. Our observa-
tion that most persons with a history of self-
harm who die by suicide use a low-lethality
method in their index episode but a high-
lethality method in their fatal episode has
not been reported previously.

Consistent with the poor predictive value

6,9-16 we

reported in previous investigations,
were unable to reliably predict who among our
high-risk cohort would subsequently die by
suicide despite the elevated risk associated with
several characteristics we analyzed. In most
instances, for example, those who eventually
died by suicide were people whose nonfatal

episodes involved drug overdose or cutting,
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who had not been admitted to the ICU with
procedures suggestive of medically severe
injury, and who died without intervening
episodes of nonfatal self-injury. Our findings
suggest that preventing suicide among per-
sons with a history of self-harm must account
for the method switching most of our suicide
decedents engaged in, moving to methods gen-
erally associated with higher CFRs. m
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