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Aims. To characterise and identify nationwide trends in suicide-related emergency department (ED) visits in the USA
from 2006 to 2013.

Methods. We used data from the Nationwide Emergency Department Sample (NEDS) from 2006 to 2013. E-codes were
used to identify ED visits related to suicide attempts and self-inflicted injury. Visits were characterised by factors such as
age, sex, US census region, calendar month, as well as injury severity and mechanism. Injury severity and mechanism
were compared between age groups and sex by chi-square tests and Wilcoxon rank-sum tests. Population-based rates
were computed using US Census data.

Results. Between 2006 and 2013, a total of 3 567 084 suicide attempt-related ED visits were reported. The total number
of visits was stable between 2006 and 2013, with a population-based rate ranging from 163.1 to 173.8 per 100 000 annu-
ally. The frequency of these visits peaks during ages 15–19 and plateaus during ages 35–45, with a mean age at pres-
entation of 33.2 years. More visits were by females (57.4%) than by males (42.6%); however, the age patterns for males
and females were similar. Visits peaked in late spring (8.9% of all visits occurred in May), with a smaller peak in the fall.
The most common mechanism of injury was poisoning (66.5%), followed by cutting and piercing (22.1%). Males were
1.6 times more likely than females to use violent methods to attempt suicide (OR = 1.64; 95% CI = 1.60–1.68; p < 0.001).
The vast majority of patients (82.7%) had a concurrent mental disorder. Mood disorders were the most common (42.1%),
followed by substance-related disorders (12.1%), alcohol-related disorders (8.9%) and anxiety disorders (6.4%).

Conclusions. The annual incidence of ED visits for attempted suicide and self-inflicted injury in the NEDS is compar-
able with figures previously reported from other national databases. We highlighted the value of the NEDS in allowing
us to look in depth at age, sex, seasonal and mechanism patterns. Furthermore, using this large national database, we
confirmed results from previous smaller studies, including a higher incidence of suicide attempts among women and
individuals aged 15–19 years, a large seasonal peak in suicide attempts in the spring, a predominance of poisoning as
the mechanism of injury for suicide attempts and a greater use of violent mechanisms in men, suggesting possible ave-
nues for further research into strategies for prevention.
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Introduction

According to the Centres for Disease Control and
Prevention (CDC), as of 2014, suicide was the tenth
most common cause of death in the USA and was a
top five cause of death among all individuals between
10 and 54 years of age (National Center for Injury
Prevention and Control, 2016a). Between 2005 and

2014, the CDC reported a 31.1% rise in the number
of deaths by suicide in the USA, from 32 637 deaths
in 2005 to 42 773 in 2014 and a 21.5% rise in the suicide
death rate, from 11.04 per 100 000 in 2005 to 13.41 per
100 000 in 2014 (National Center for Injury Prevention
and Control, 2016b). It is estimated that there are, on
average, 25 suicide attempts for every suicide death
(Crosby et al. 2011), with 100–200 suicide attempts
for every suicide death in the 15–24 year age group
(Goldsmith et al. 2002).

Many suicide attempts result in emergency depart-
ment (ED) visits and/or hospitalisation. There are an
estimated 200 000 suicide attempt-related hospitalisa-
tions in the USA each year, or approximately six suicide

* Address for correspondence: J. K. Canner, Department of Surgery,
Johns Hopkins Surgery Center for Outcomes Research (JSCOR), Johns
Hopkins School of Medicine, 600 N. Wolfe Street, Blalock 1202,
Baltimore, Maryland 21287, USA.

(Email: jcanner1@jhmi.edu)

Epidemiology and Psychiatric Sciences (2018), 27, 94–102. © Cambridge University Press 2016
doi:10.1017/S2045796016000871

ORIGINAL ARTICLE

mailto:jcanner1@jhmi.edu


attempt-related hospitalisations for every death from sui-
cide (Crosby et al. 2011). Estimates of suicide
attempt-related ED visits, however, vary widely, ranging
from a 2010 estimate by the CDC’s National Electronic
Injury Surveillance System-All Injury Program
(NEISS-AIP) of 464 711 annual visits (National Center
for Injury Prevention and Control, 2016b), up to 713 000
visits based on data from the National Center for Health
Statistics (NCHS) National Hospital Ambulatory
Medical Care Survey (NHAMCS) (National Center
for Health Statistics, 2010). This wide variation is likely
due in part to the small number of hospitals sampled:
66 hospitals in the case of the NEISS-AIP, and 357 hos-
pitals in the case of the NHAMCS. In addition, the
NHAMCS samples only a fraction of patients within
each hospital during a randomly chosen 4-week win-
dow each year.

The present study examines trends in US suicide
attempt-related ED visits between 2006 and 2013 using
the Nationwide Emergency Department Sample
(NEDS), the largest all-payerEDdatabase in theUSA,pro-
ducedby theAgency forHealthcareResearch andQuality
as part of the Healthcare Cost and Utilization Project
(HCUP). Two recent studies have also examined data
from the NEDS to study annual suicide attempt-related
ED visits among children in 2007 (Sulyman et al. 2013)
and among older adults in 2006 (Carter & Reymann,
2014). The current study evaluates trends in US suicide
attempt-related ED visits across all among individuals
aged 10 years and older from 2006 through 2013.

Methods

The NEDS is an all-payer database containing approxi-
mately 28 million ED visits per year. It can be weighted
to represent the entire US population using sampling
weights provided by HCUP (Agency for Healthcare
Research and Quality, 2013). For 2013, the NEDS
included 947 hospitals in 30 states, representing a 20%
stratified sample of all hospital EDs in the USA. The
NEDS provides information on patient demographics
(excluding race and ethnicity), diagnosis and hospital
course. As an all-payer database, it includes information
on patients with government insurance (including
Medicare and Medicaid), private insurance and no
insurance. Federal government hospitals, such as VA
hospitals, military hospitals and Indian Health Service
facilities are not included in the NEDS. Hospitals are
sampled according to census region, trauma centre
level, urban-rural location, teaching status and hospital
ownership, ensuring that the sampled hospitals are rep-
resentative of hospitals throughout the USA.

With Johns Hopkins Institutional Review Board
(IRB) approval, NEDS data from 2006 through 2013

were queried to identify patients who presented to
EDs at hospitals across the USA with suicide
attempt-related or self-inflicted injuries, which for sim-
plicity we refer to in the rest of this paper as
‘suicide-related.’ Patients were identified using the
ICD-9-CM external cause of injury codes (‘E-codes’)
for suicide and self-inflicted injury: E950–E959. Each
NEDS record includes up to four E-codes, each of
which was examined for the indicated codes. The
E-codes also provide information on the mechanism
of injury, which was categorised in this analysis
according to the method used by the researchers at
the University of Manitoba (Manitoba Centre for
Health Policy, 2013). The mechanism of injury was
also classified as either violent (cutting, hanging, use
of a firearm, jumping, crashing a vehicle, burns and
electrocution) or non-violent (poisoning, drowning
and exposure to extreme cold) according to the criteria
proposed in previous studies (Denning et al. 2000;
Dumais et al. 2005). If E-codes for both a non-violent
and violent mechanism were listed, the mechanism
was classified as violent.

Each NEDS record also includes up to 15 ICD-9-CM
diagnosis codes, which were examined to determine
additional details about the type and location of injury
and the presence of concurrent mental disorders.
Except as noted, diagnosis codes were categorised
using the Clinical Classification System (Elixhauser
et al. 2014). ICD-9-CM diagnosis codes in CCS categor-
ies 241–243 (mostly corresponding to ICD-9-CM diag-
nosis codes in the 960–989 range) were examined for
additional information in patients with a poisoning
E-code and CCS categories 650–670 were used to iden-
tify ICD-9-CM diagnosis codes for mental disorders. If
more than one code for poisoning or mental disorder
was found, the first listed code was used. Type and
location of injury were determined using the
International Classification of Diseases Programs for
Injury Categorization (ICDPIC) written for Stata
(Clark et al. 2013). Injuries were categorised using the
Barell Injury Diagnosis Matrix (Barrell et al. 2002),
which classifies ICD-9-CM diagnosis codes according
to body region and nature of injury. If more than one
diagnosis code was provided, the code with the high-
est severity was chosen, based on the Abbreviated
Injury Scale (AIS) as calculated by the ICDPIC pro-
gram (Clark et al. 2013). If there was more than one
code with the highest severity for a particular patient,
the first of these codes was used. The ICDPIC program
was also used to calculate an Injury Severity Score
(ISS) for each patient. The ISS is based on the AIS
severity scores for the patients’ injuries. The AIS is
an anatomical-based coding system created in 1969
by the Association for the Advancement of
Automotive Medicine to classify injuries according to
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body region, anatomic structure, type of injury and
severity of injury (Committee on Medical Aspects of
Automotive Safety, 1971). Severity of injury is graded
on a six-point scale based on probability of death,
where a score of one is a minor injury with a 0% prob-
ability of death and a score of six has a 100% probabil-
ity of death. The Stata ICDPIC program converts
ICD-9 diagnosis codes into AIS severity scores using
historical data from the National Trauma Data Bank
and has been independently validated (Greene et al.
2015). The ISS is the sum of the squares of the AIS
scores for the three most severe injuries and can
range from 0 to 75.

As is standard practice in suicide evaluation, only
patients aged 10 and above were included in these ana-
lyses (Manitoba Centre for Health Policy, 2013).
Comparison of observed v. expected distributions by
month and day of the week were performed using chi-
square tests. Comparisons of mechanism and severity
of injury by sex and by age were performed using chi-
square tests for categorical variables and Student’s
t-tests for continuous variables. Wilcoxon rank-sum
tests were performed as necessary for continuous vari-
ables with skewed distributions. All analyses were per-
formed using Stata version 14, StataCorp, College
Station, Texas.

Results

A total of 1 025 482 956 ED visits between January 1,
2006 and December 31, 2013 were examined, among
which 3 567 084 (348 per 100 000 visits) had an

E-code indicating suicide or self-inflicted injury.
There were more ED visits involving attempted suicide
for females than for males: 57.4% of the sample, or
187.1 per 100 000 (95% CI: 177.6–196.6) v. 42.6%, or
145.4 per 100 000 (95% CI: 137.9–152.9). The mean
age at presentation for all patients was 33.2 (SD 14.9)
years; the mean age for males was 34.0 (SD 14.7) and
the mean age for females was 32.7 (SD 15.1). The num-
ber of visits peaked between ages 15 and 19 years, with
a rate of 351 per 100 000 population and plateaus
between ages 35 and 45 (Fig. 1). While the age patterns
for males and females were overall very similar, the
peak for females (459 per 100 000 population at age
15–19) is earlier and much higher than the peak for
males (270 per 100 000 at age 20–24). There were
more visits involving suicide attempts in the lower
two income quartiles (29.3% and 28.6%), with the
high-income quartile comprising the lowest portion
of visits (17.9%).

The total number of suicide-related ED visits was
stable between 2006 and 2013, with a population-
based rate ranging from 163.1 to 173.8 per 100 000
annually. The largest fraction of visits (8.9%, N = 272
830) occurred in the month of May, with an average
1100 visits per day, or 4.60% deviation above the
mean number of visits per day for the entire year.
The observed seasonal variations – with visits peaking
in the spring months of March (1.05% above average),
April (3.35% above average), and May and peaking
again in the early fall (September: 2.20% above aver-
age) before dropping dramatically in the months of
November (2.53% below average) and December
(7.87% below average) – were significantly different

Fig. 1. Age distribution of patients presenting to the emergency department for attempted suicide in the Nationwide Emergency
Department Sample (NEDS), 2006–2013 (N = 3 567 084).

96 J. K. Canner et al.



from the expected distributions (p < 0.001) (Fig. 2).
These patterns were very similar between males and
females, with seasonal differences being slightly
more pronounced in females (both p < 0.001). There
was no difference between the observed and expected
frequencies of patients presenting on weekends (mean
1215 visits per day) v. weekdays (mean 1228 visits per
day).

Just over one-quarter of cases (28.6%) with an iden-
tifiable mechanism of injury were classified as violent
(Table 1). Poisoning, a non-violent mechanism, was
by far the most common mechanism, accounting for
two-thirds of suicide attempt cases. Among poisons,
tranquilisers and other psychotropic agents were
most commonly used, accounting for 37.4% of all poi-
soning cases. Specifically, the most commonly used
tranquiliser was benzodiazepines (e.g. chlordiazepox-
ide, diazepam, flurazepam, lorazepam, medazepam,
nitrazepam), reported for 48% of patients attempting
suicide with tranquilisers. Based on ICD-9-CM diagno-
sis codes, the top five agents, accounting for over 50%
of all poisoning cases were benzodiazepine-based tran-
quilisers (19.4%), aromatic analgesics (12.1%), antide-
pressants (10.9%), other antipsychotics, neuroleptics,
major tranquilisers (5.6%) and unspecified drugs
(4.7%). Opiates were the first poison mentioned in
0.5% of the poisoning cases, but opiates were men-
tioned overall in 7.1% of cases, including opium
(1.6%), heroin (0.6%), methadone (0.5%) and other opi-
ates such as codeine and morphine (4.4%).

After poisoning, the next most common mechanism
involved a cutting or piercing instrument, accounting
for 22.1% of all cases. The most common injury

associated with cutting or piercing instruments
(31.4%, n = 233 982), was open wound of the wrist,
hand and fingers [Barell Matrix category, code 26E],
followed by open wound of the forearm and elbow
(23.1%, n = 172 056) [Barell Matrix category, code
25E]. Of all cutting or piercing injuries with an identi-
fiable body region of injury, 87.9% were in the extrem-
ities. Females with a cutting or piercing injury were
more likely than males to have that injury in an
extremity (92.3% v. 82.6%, chi-square p < 0.001).

Combining all mechanisms of injury, the mean ISS
was 0.64 (SD 2.34), with 67.2% of patients having an
ISS of zero, and another 31.9% having an ISS between
1 and 9. Less than 1% of patients had an ISS greater
than 9. Males were more likely than females to have
an ISS greater than zero (38.9% v. 28.3%; OR = 1.61;
95% CI = 1.58–1.65; p < 0.001). Among patients with
an ISS greater than zero, males had a mean ISS of
2.44, compared with a mean of 1.48 for females
(Student t-test p < 0.001). Males were more likely than
females to use a violent mechanism (34.8% v. 24.6%;
OR = 1.64; 95% CI = 1.60–1.68; p < 0.001).

The majority of patients (82.7%) had an ICD-9-CM
diagnosis code indicating a concurrent mental dis-
order. Mood disorders were the most common diagno-
sis (42.1%), followed by substance-related disorders
(12.1%), alcohol-related disorders (8.9%) and anxiety
disorders (6.4%) (Table 2). The outcomes of patients
presenting to the ED as a result of suicide attempt or
self-injury were generally good. The in-hospital mor-
tality rate for all patients was 1%, with 15 164 (0.4%)
patients dying in the ED and another 20 947 (0.6%)
dying after being admitted to the hospital. Most

Fig. 2. Monthly distribution by sex of patients presenting to the emergency department for attempted suicide in the Nationwide
Emergency Department Sample (NEDS), 2006–2013 (N = 3 567 084).
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patients were admitted as an inpatient at the same hos-
pital (39.8%, N = 1 419 533), discharged directly from
the ED (32.8%, N = 1 169 589), or transferred to another
institution such as a short-term hospital or an inter-
mediate care facility (25.3%, N = 902 864).

Discussion

In this large nationally representative sample of patients
from the NEDS database, we report an annual incidence
of 163.1–173.8 patients presenting to the ED for
attempted suicide per 100 000 population for the years
2006 through 2013. Previous papers examining the epi-
demiology of suicide-related visits to the ED have used
the NHAMCS database (Doshi et al. 2005; Ting et al.
2012). While this data source is useful for looking at
long-term trends in ED visits, it relies on a relatively
small sample, which makes it difficult to examine short-
term trends and patterns by age, season and mechan-
ism. For example, Doshi et al. and Ting et al. analysed
5 and 16 years, respectively, of NHAMCS data but
only reported age in 5 groups: <15, 15–19, 20–29, 30–

49 and ≥50 (Doshi et al. 2005; Ting et al. 2012). This
age categorisation could potentially obscure important
details on the age distribution of suicide-related ED vis-
its, particularly among older patients.

In our analysis, we demonstrated a seasonal pattern
of ED visits for attempted suicide, with a peak in the
spring, a smaller peak in the early fall and a trough
in the late fall/early winter. Previous studies have
shown a similar seasonal variation in suicide deaths
(Lester, 1979; Meares et al. 1981; MacMahon, 1983).
The NHAMCS uses a random 4-week sample window
at each hospital, which could bias results depending
on when in the seasonal pattern the sampling
occurred. One researcher found that the bi-modal sea-
sonal pattern was only present in females, whereas
males did not have the fall peak (Meares et al. 1981).
We found, however, that both females and males
had the larger spring peak and the smaller fall peak.
Of note, the fall peak for males was higher than that
for females in our analysis and started in August rather
than September. The same researchers also found that
suicide is more common on Monday than on other
days of the week (Lester, 1979; MacMahon, 1983).

Table 1. Mechanism of injury by E-codes relating to suicide or self-injury in the Nationwide Emergency Department Sample (NEDS),
2006–2013 (N = 3 567 084)

Mechanism of injury E-code range First E-code N (%) Any E-code N (%)

Violent* 899 331 (28.6) 954 372 (28.7)
Non-violent† 2 244 501 (71.4) 2 365 194 (71.3)
Poisoning E950–E952 2 241 025 (66.5) 2 361 493 (66.2)
1. Tranquilisers and other psychotropic agents E950.3 838 876 (37.4)
2. Analgesics, antipyretics, anti-rheumatics E950.0 594 965 (26.5)
3. Other specified drugs‡ E950.4 470 086 (21.0)
4. Other sedatives and hypnotics E950.2 102 958 (4.6)
5. Unspecified drugs E950.5 99 980 (4.5)
6. Other unspecified solid or liquid substances E950.9 81 744 (3.6)
7. Corrosive and caustic substances E950.7 17 111 (0.8)
8. Motor vehicle exhaust E952.0 11 774 (0.5)
9. Barbituates E950.1 8820 (0.4)

Cutting and piercing instrument E956.x 744 957 (22.1) 827 431 (23.2)
Other§ E958.3, .4, .6, .8, .9 217 375 (6.4) 243 264 (6.8)
Hanging, strangulation and suffocation E953.x 71 049 (2.1) 79 170 (2.2)
Firearms, air guns and explosives E955.x 38 879 (1.1) 41 521 (1.2)
Jumping from a high place E957.x 16 627 (0.5) 18 760(0.5)
Burns, fire, scalding, caustic substances E958, .2, .7 12 674 (0.4) 15 211 (0.4)
Late effects E959.x 10 658 (0.3) 12 436 (0.3)
Jumping or lying before moving object E958.0 8306 (0.2) 9714 (0.3)
Crashing of motor vehicle E958.5 6366 (0.2) 7511 (0.2)
Submersion (Drowning) E954.x 2435 (<0.1) 2826 (<0.1)

*Cutting, hanging, use of a firearm, jumping, crashing a vehicle, burns and electrocution were categorised as violent.
†Poisoning, drowning and exposure to extreme cold were categorised as non-violent.
‡Other specified drugs include anti-allergics, anti-emetics and anti-convulsants.
§Other: extremes of cold, electrocution, crashing of aircraft, other specified or unspecified means.
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The NEDS data only distinguish between weekends
and weekdays, but we did not find any differences
in frequency of ED visits between weekends and
weekdays.

According to the CDC, the number of deaths due to
suicide in those aged 10 or above has increased in the
USA from 33 289 (12.86 per 100 000) in 2006 to 41 134
(14.90 per 100 000) in 2013 (National Center for
Injury Prevention and Control, 2016b). During the
same time period, however, we found no statistically
significant increase in the number of ED visits for
suicide-related injuries in the NEDS, an observation
confirmed by the CDC/NEISS-AIP data. Changes in
the number of deaths after reaching the ED among
those visiting the ED with suicide-related injuries are
insufficient to explain the different trends in death
rates and injury rates; accordingly, this difference
may be due to increasing case-fatality rates among
those who attempt suicide and who never make it to
the ED.

By sex, the US non-fatal suicide-related injury rate
between the years 2006 and 2013 was 185.91 per 100
000 for females and 136.94 per 100 000 for males, a

female:male ratio of 1.36:1 (National Center for Injury
Prevention and Control, 2016c). We found a similar pat-
tern in the NEDS, with 187.07 suicide-related ED visits
per 100 000 females and 145.40 per 100 000 males, a
ratio of 1.29:1.

While there is an excess of suicide attempts among
females, males are actually much more likely to die
from suicide. Specifically, the US mortality rate due
to suicide from 2006 to 2013 was 22.51 per 100 000
males and 5.87 per 100 000 females, corresponding to
a case-fatality rate of 14.1% for males and 3.1% for
females (National Center for Injury Prevention and
Control, 2016b). This substantial difference in case-
fatality rate can in part be attributed to differences in
the methods males and females use to attempt suicide
(National Center for Injury Prevention and Control,
2016b). Consistent with previous studies, we found
that males use more violent methods to attempt sui-
cide than females (Denning et al. 2000; Dumais et al.
2005). When mechanism of injury was classified as vio-
lent v. non-violent, males were 64% more likely to use
a violent method than were females. Regardless of
mechanism, males were also 61% more likely to have
a non-zero ISS than females. This finding is particu-
larly striking given that our analysis only included
patients who presented to the ED after a suicide
attempt and cannot account for suicide attempts
resulting in death before presentation to the ED.

The rate of suicide-related ED visits peaks at age 15–
19 and falls steadily thereafter, with a slower rate of
decrease between the ages of 30 and 49 than at other
ages. In fact, there is an eight-fold higher rate of sui-
cide-related ED visits at ages 10–24 than at ages 65
and above, with the rate for ages 25–64 falling in
between. This pattern is similar to that reported by
the CDC, where the rate of non-fatal suicide-related
injuries from 2006 to 2012 was 243.45 per 100 000 for
ages 10–24, 164.09 per 100 000 for ages 25–64 and
23.76 per 100 000 for ages 65 and over (National
Center for Injury Prevention and Control, 2016c).

The decline in non-fatal suicide injuries by age is
deceptive, however, as the case fatality rate reported
by the CDC follows the opposite pattern, with the
mortality rate due to suicide being highest among
those ages 65 and over (15.02 per 100 000; case-fatality
rate 38.7%), followed by those ages 25–64 (16.40 per
100 000; 9.1%), and finally those ages 10–24 (7.44 per
100 000; 3.0%) (National Center for Injury Prevention
and Control, 2016b). The age patterns are similar for
males and females, but with considerably higher case-
fatality rates for males, reaching a peak of 55.2% for
males aged 65 and over. Conwell et al. provide a num-
ber of possible explanations for the increased case-
fatality rates among older adults, including dimin-
ished physical resilience, isolation resulting in less

Table 2. Mental disorder diagnoses in patients presenting to the
emergency department for attempted suicide in the Nationwide
Emergency Department (NEDS), 2006–2013 (N = 3 567 084)

CCS category
Diagnosis

code N (%)

Mood disorders 657 1 500 624 (42.1)
Substance-related disorders 661 432 605 (12.1)
Alcohol-related disorders 660 317 224 (8.9)
Anxiety disorders 651 227 964 (6.4)
Screening and history of
mental health and
substance abuse

663 147 538 (4.1)

Schizophrenia and other
psychotic disorders

659 128 379 (3.6)

Adjustment disorders 650 90 574 (2.5)
Attention-deficit, conduct
and disruptive behaviour
disorders

652 33 662 (0.9)

Personality disorders 658 18 950 (0.5)
Miscellaneous disorders 670 18 067 (0.5)
Developmental disorders 654 12 227 (0.3)
Delirium, dementia and
amnestic and other
cognitive disorders

653 9566 (0.3)

Impulse control disorders 656 6070 (0.2)
Disorders usually diagnosed
in infancy, childhood, or
adolescence

655 5982 (0.2)

No mental disorder diagnosis 617 652 (17.3)
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likelihood of rescue, more advance planning, fewer
advance warnings and the use of more violent and
deadly methods (Conwell et al. 2002). This last explan-
ation of more violent methods is not borne out in the
NEDS data, as younger patients (particularly those
under age 25) were more likely than older patients to
use violent methods. It is, however, possible that
many of the older men who committed suicide by vio-
lent means may never have been transported to an ED
and thus were not accounted for in our analysis.

Limitations

The primary limitation of this study is that it relies on
administrative data, in particular ICD-9-CM codes that
are used primarily for billing purposes. A further,
related limitation is that we used E-codes to identify
injuries due to attempted suicide, which are not typic-
ally required in billing for trauma. In addition, the col-
lection and reporting of E-codes varies greatly across
states, as some states require collection of E-codes
and others do not (Agency for Healthcare Research
and Quality, 2013). Accordingly, the total number of
ED visits for injuries due to attempted suicide may
be underestimated. In contrast, NEISS-AIP hospitals,
while lacking information on specific mechanism
details such as type of poison used and seasonality,
are actively monitoring their ED cases for all non-fatal
injuries and recording the types and external causes of
these injuries. Interestingly, however, the NEISS-AIP
frequencies are slightly lower than the NEDS frequen-
cies for the years 2006–2009, virtually identical for 2010
and slightly higher in 2011–2013, although the 95%
confidence intervals overlap for all years. It is not at
all apparent why the NHAMCS frequencies are so
much higher than both the NEDS and the
NEISS-AIP, particularly in 2010 (713 000 visits in the
NHAMCS v. about 460 000 in the NEDS and
NEISS-AIP). The previously noted small sample size
and the random 4-week window both may contribute
to considerable year-to-year variation in frequency of
suicide-related ED visits in the NHAMCS.

An additional limitation of our study relates to the
assessment as to whether an injury was due to homi-
cide, suicide, or accident. There are a large number
of cases in the NEDS (about 200 000 per year) for
which ED personnel were not able to classify an injury
as one of these three mechanisms (ICD-9-CM codes
E980–E989). Accordingly, we are no doubt under-
counting the number of injuries related to suicide or
self-harm. This problem is likely increasing in fre-
quency as the number of opioid overdose cases
increase. However, we are not aware of any compre-
hensive and reliable method for reassigning a portion

of those cases to the group of cases with injuries specif-
ically identified as being related to suicide or self-
harm. Moreover, we have very little information indi-
cating whether or not a patient received a psychiatric
evaluation, which might have allowed us to quantify
the extent to which classification problems might be
a function of the lack of such evaluations.

A related limitation of our study is that ICD-9-CM
codes (E950–E959) cannot distinguish between non-
suicidal self-harm and suicidal self-harm. The former
has historically not been recognised as a separate mental
disorder, but is now considered a distinct diagnosis in
the 5th edition of the Diagnostic and Statistical Manual
of Mental Disorders (Gilman, 2013; Wilkinson, 2013).
Although the CDC has in the past reported non-fatal
self-inflicted injury figures that only include suicide
(Centers for Disease Control and Prevention, 2002), the
publicly-available figures do not distinguish between
injuries inflicted with the intent to take one’s own life
and those with the intent to harm oneself (National
Center for Injury Prevention and Control, 2016c).

Finally, since this analysis is limited to patients who
presented to the ED, it cannot account for those who
attempted suicide and did not come to the ED or
who were admitted directly to inpatient care, nor can
it account for those who died before being transported
to an ED. Conversely, this analysis cannot account for
individuals who overdosed on opioids (intentionally,
or otherwise), were treated with naloxone outside of
the hospital and were never transported to an ED.
As such, the primary value of this analysis is to docu-
ment the burden of attempted suicide and self-inflicted
injury on the ED, rather than to document the inci-
dence of attempted suicide at the population level.

Conclusion

In summary, we compared the NEDS database annual
incidence of ED visits for attempted suicide and self-
inflicted injury (163.1–173.8 per 100 000 for the years
2006–2013) to those previously reported from other
national databases, while highlighting the value of
the NEDS in allowing us to look in depth at age, sex,
seasonal and mechanism patterns. We demonstrated
the large and stable burden of self-inflicted injuries
on US EDs as well as the high prevalence of comorbid
mental disorders (82.7%) among these patients, high-
lighting the important role of ED staff as well as adequate
funding for mental health facilities. Furthermore, we
re-illustrated, using this large national database, a higher
incidence of suicide attempts among women and indivi-
duals aged 15–19 years, a large seasonal peak in suicide
attempts in the spring, a predominance of poisoning as
the mechanism of injury for suicide attempts and a

100 J. K. Canner et al.



greater use of violent mechanisms in men, suggesting
possible avenues for further research into strategies for
prevention.
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