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Background: The suicide case-fatality rate (CFR)—the propor-
tion of suicidal acts that are fatal—depends on the distribution of
methods used in suicidal acts and the probability of death given
a particular method (method-specific CFR).

Objective: To estimate overall and method-specific suicide
CFRs and the distribution of methods used in suicidal acts by
demographic characteristics.

Design: Cross-sectional study.

Setting: United States, 2007 to 2014.

Participants: Suicide deaths (n = 309 377 records from the Na-
tional Vital Statistics System) and nonfatal suicide attempts requiring
treatment in an emergency department (ED) (n = 1 791 638 records
from the Nationwide Emergency Department Sample) or hospital-
ization (n = 1 556 871 records from the National [Nationwide] Inpa-
tient Sample) among persons aged 5 years or older.

Measurements: Rates of suicide deaths and nonfatal suicide
attempts, overall and method-specific CFRs, and distribution of
methods used, by sex, age group, region, and urbanization.

Results: Overall, 8.5% of suicidal acts were fatal (14.7% for
males vs. 3.3% for females; 3.4% for persons aged 15 to 24 years

vs. 35.4% for those aged ≥65 years). Drug poisoning accounted
for 59.4% of acts but only 13.5% of deaths; firearms and hanging
accounted for only 8.8% of acts but 75.3% of deaths. Firearms
were the most lethal method (89.6% of suicidal acts with a fire-
arm resulted in death), followed by drowning (56.4%) and hang-
ing (52.7%). Method-specific CFRs were higher for males and
older persons. The distribution of methods varied across demo-
graphic groups.

Limitations: Results are based on suicidal acts resulting in an
ED visit, a hospitalization, or death. Consequently, the reported
CFRs are larger than they would have been had the data in-
cluded nonfatal attempts that did not result in an ED visit.

Conclusion: Variation in overall suicide CFR between sexes and
across age groups, regions, and urbanization is largely ex-
plained by the distribution of methods used in suicidal acts.
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In 2017, more than 47 000 persons in the United States
died by suicide, making it the 10th leading cause of

death (1). Suicide mortality rates increase with age, are
higher among males than females, vary widely across
states, and are highest in rural areas (1, 2). In contrast,
nonfatal suicidal behavior varies less by geographic re-
gion, decreases with age, is higher among females, and
occurs 10 times more often than suicide death (1, 3–15).

The case-fatality rate (CFR)—the proportion of all sui-
cidal acts that are fatal in a given population—depends on
the distribution of methods used and the proportion of
acts with a given method that are fatal (method-specific
CFR). Variation in method-specific CFRs and the methods
used in suicidal acts determine the frequency and distri-
bution of fatal and nonfatal suicidal behavior across de-
mographic groups (16). A recent national study reported
that male suicide attempters and attempters aged 45
years or older were roughly 5 times more likely to die by
suicide than female attempters and attempters aged 18
to 44 years, respectively (9). However, because the re-
ported suicide CFR was derived from death certificates
and the number of people who reported having made an
attempt in the National Survey on Drug Use and Health
(NSDUH) rather than the number of nonfatal suicide at-
tempts, these findings are not comparable to previous
work that defined the CFR as the number of deaths
per the number of suicidal acts. Moreover, because
NSDUH does not collect information about methods
used, method-specific CFRs were not reported.

Of the 3 largest U.S. studies to describe method-
specific CFRs, 2 used comprehensive hospital discharge
and death certificate data from a subset of states from the
1990s (6, 7). The third used national death certificate data
and a small but nationally representative sample of non-
fatal injuries treated in emergency departments (EDs) in
2001 from the National Electronic Injury Surveillance Sys-
tem (specifically, 66 hospital EDs for nonfatal nonfirearm
injuries and 100 hospital EDs for nonfatal firearm injuries)
(8). Results of these studies are broadly consistent: Sui-
cidal acts involving firearms were most likely to be fatal
(>80%), followed by those involving hanging (>60%),
compared with a CFR less than 3% for drug or poison
ingestion and cutting-related acts. All 3 studies found that
for every method, CFRs were higher for males. The national
study parsed data by method and sex only (8). However,
both state-based studies found that for every suicide
method, older age was associated with a higher CFR (6, 7).

To our knowledge, the current study is the only
national-level U.S. study to describe the distribution of
methods used in suicidal acts across demographic
groups, calculate method-specific suicide CFRs overall
and across demographic groups, and provide informa-
tion about CFRs by level of urbanization.

METHODS
Following prior work (6, 7, 16–18), we refer to in-

tentional self-inflicted injuries, whether fatal or nonfatal,
as suicidal acts. When the outcome is fatal, we refer to it
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as a suicide death, and when the outcome is nonfatal,
we refer to it as a nonfatal suicide attempt.

Data Sources
We used 3 sources to obtain data on suicide

deaths and nonfatal suicide attempts in the United
States from 2007 to 2014: the Nationwide Emergency
Department Sample (NEDS), the National (Nationwide)
Inpatient Sample (NIS), and the National Vital Statistics
System (“Vital Statistics”).

Nationwide Emergency Department Sample
One of several databases developed for the

Healthcare Cost and Utilization Project (HCUP), NEDS
is the largest publicly available all-payer ED database
in the United States, consisting of approximately 30 mil-
lion discharge records each year. In 2014, the most
recent year in our study period, 945 hospitals from 33
states (Arizona, Arkansas, California, Connecticut, Flor-
ida, Georgia, Hawaii, Illinois, Indiana, Iowa, Kansas,
Kentucky, Maine, Maryland, Massachusetts, Minnesota,
Missouri, Montana, Nebraska, Nevada, New Jersey,
New York, North Carolina, North Dakota, Ohio, Rhode
Island, South Carolina, South Dakota, Tennessee, Utah,
Vermont, Wisconsin, and Wyoming) and the District
of Columbia contributed data. The database, which is
described fully elsewhere (19), represents a 20% strati-
fied sample of U.S. hospital-owned EDs and captures
encounter-level data on all visits that do not result in
admission (treat-and-release visits and transfers to
other hospitals) as well as discharge-level data on pa-
tients seen in the ED and admitted to the same hospi-
tal. Federal government hospitals (for example, Depart-
ment of Veterans Affairs hospitals, military hospitals,
and Indian Health Service facilities) are not included.
Sample stratification for NEDS is based on 5 hospital
characteristics: U.S. Census region, trauma center des-
ignation, urban or rural location, ownership, and teach-
ing status.

Discharge records include patient demographic
characteristics (such as sex, age, and urban or rural des-
ignation of county of residence), patient disposition (for
example, died in the ED, transferred to another short-
term hospital, or admitted to the same hospital), hospi-
tal characteristics (for example, U.S. Census region),
and the nature of the visit (for example, International
Classification of Diseases, Ninth Revision, Clinical Modifi-
cation [ICD-9-CM] diagnoses and external cause-of-injury
codes [E-codes]). Discharge-level weights provided in
NEDS allow nationally representative estimation of the
number and rate of ED visits.

National (Nationwide) Inpatient Sample
The NIS, which also was developed for HCUP and is

described fully elsewhere (20), is the largest publicly
available all-payer inpatient database in the United
States and contains data on approximately 8 million
discharges each year. In 2014, a total of 4411 hospitals
in the District of Columbia and all but 6 states (Ala-
bama, Alaska, Delaware, Idaho, Mississippi, and New

Hampshire) contributed data. The NIS is designed to
provide a 20% stratified sample of hospital discharges
from community hospitals, excluding rehabilitation and
long-term acute care facilities. Sample stratification in
NIS is based on hospital characteristics (U.S. Census
division, ownership, urban or rural location, teaching
status, and number of beds).

Before 2012, NIS data were derived from a sample
of hospitals with all discharges included. Since 2012,
data have been based on a sample of discharges from
all participating hospitals. Revised weights for trend
analyses using NIS data from 2011 and earlier allow
estimates that are comparable to the new design in
accordance with NIS guidance (21).

Each NIS discharge record contains data elements
coded consistently with the NEDS, including patient
demographic characteristics and disposition (for exam-
ple, died in the hospital), hospital characteristics, and
the nature of the stay. Discharge-level weights allow
nationally representative estimation of the number and
rate of inpatient stays.

Vital Statistics
The Centers for Disease Control and Prevention's

(CDC) National Center for Health Statistics (NCHS) as-
sembles Vital Statistics mortality data, which are de-
rived from the death certificate coded at the state level.
Each death certificate identifies a single underlying
cause of death, in accordance with the ICD-10 and de-
mographic data.

Sample and Classification of Methods Used in
Suicidal Acts

We obtained Vital Statistics counts of deaths due to
intentional self-harm for the nation by sex, age group,
region, and NCHS county-level urbanization for 2007 to
2014 from the CDC's Wide-ranging Online Data for
Epidemiologic Research (WONDER) Web site (https:
//wonder.cdc.gov/ucd-icd10.html). Deaths due to inten-
tional self-harm were identified using ICD-10 E-codes X60
to X84.

Hospital discharge records for patients who pre-
sented to EDs for self-inflicted injuries at hospitals
across the United States, including those who were and
those who were not subsequently hospitalized, were
obtained from NEDS and NIS data from 2007 to 2014,
which we purchased and acquired on 23 September
2017. Records were included in our sample if at least 1
of the 4 E-code fields, which are included in all HCUP
records, contained ICD-9-CM E-codes E950 to E959.
Methods used in suicidal acts were grouped into 10
categories: 1) poisoning with drugs (E950.0 to E950.5
and X60 to X64); 2) poisoning with other solid or liquid
substances (E950.6 to E950.9, X65, X66, X68, and X69);
3) poisoning with gases and vapors (E951.0, E951.1,
E951.8, E952.0, E952.1, E952.8, E952.9, and X67); 4)
hanging, strangulation, or suffocation (E953.0, E953.1,
E953.8, E953.9, and X70); 5) submersion or drowning
(E954 and X71); 6) firearms (E955.0 to E955.4 and X72
to X74); 7) cutting or piercing (E956 and X78); 8) jump-
ing from a height (E957.0 to E957.2, E957.9, and X80);
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9) jumping or lying before a moving object (E958.0
and X81); and 10) other means (for example, crashing a
motor vehicle or self-immolation) (E955.5 to E955.7,
E955.9, E958.1 to E958.8, X75 to X77, X79, X82, and
X83) or unspecified means (E958.9 and X84).

To eliminate readmissions and double counting for
the same nonfatal suicide attempt, we removed dis-
charge records that were coded as late effects of a sui-
cide attempt (E959) and excluded patients admitted to
the same hospital or transferred to another short-term
hospital from the NEDS sample of nonfatal suicide at-
tempts because these incidents should have been cap-
tured in the NIS sample. To avoid double counting sui-
cide deaths, we excluded suicidal acts that resulted in
death during the ED visit or during hospitalization be-
cause these deaths should have been captured in Vital
Statistics. We excluded persons younger than 5 years
from analyses because suicide is not coded as a cause
of death for this age group.

Statistical Analysis
Some people attempt suicide more than once (22–

24). Following prior studies (6–8), we estimated the
number of suicidal acts (suicide deaths and nonfatal
suicide attempts) rather than the number of persons
who attempted or completed suicide.

We calculated the number of suicide deaths and
estimated the number of nonfatal suicide attempts and
suicidal acts overall, by demographic characteristics
(sex, age group, U.S. Census region, and county-level
urbanization), and by the 10 method-specific catego-
ries. We calculated rates of suicide deaths, nonfatal
suicide attempts, and suicidal acts per 100 000 persons
for the nation as a whole and stratified by demographic
characteristics using total and demographic-specific pop-
ulation figures obtained from the CDC's WONDER Web
site. To classify the patient's county of residence, NEDS
and NIS use the 2006 NCHS Urban–Rural Classification
Scheme for Counties for 2007 to 2012 and the 2013
NCHS Urban–Rural Classification Scheme for Counties
for 2013 and 2014. We accounted for this by using the
2006 version to classify urbanization for mortality and
population data from 2007 to 2012 and the 2013 ver-
sion for mortality and population data from 2013 and
2014 (25, 26).

We calculated the CFR for suicidal acts overall and
by demographic characteristics and method. The CFR
for a particular method or demographic group is defined
as the number of suicide deaths with that method or in
that demographic group divided by the number of sui-
cidal acts with that method or in that demographic
group [CFR = deaths/(deaths + nonfatal ED-only at-
tempts + nonfatal attempts requiring hospitalization)].
In calculations of method-specific CFRs, nonfatal hospi-
tal discharge records with more than 1 E-code for in-
tentional self-inflicted injury that fell into more than 1 of
the 10 method categories were allowed to contribute
to the denominator for each method-specific CFR. In
calculations of all other CFRs (overall CFR for the pop-
ulation as a whole and by demographic group), records
in which more than 1 method was associated with the

discharge contributed 1 nonfatal attempt to the de-
nominator of the appropriate CFR. We report the pro-
portion of ED-only visits and hospitalizations for inten-
tional self-inflicted injuries that involved more than 1
method (hospital discharge records that had >1 self-
inflicted injury E-code that could be classified in >1 of
our 10 method categories) and report the most preva-
lent multimethod combinations. We also report the dis-
tribution of methods used in suicidal acts and method-
specific CFRs by demographic characteristics.

All descriptive analyses were done with the SVY
suite in Stata IC 14 (StataCorp), using the weight vari-
ables provided by HCUP to generate national estimates
of nonfatal suicide attempts. We followed the STROBE
(Strengthening the Reporting of Observational Studies
in Epidemiology) guidelines for reporting (27).

Role of the Funding Source
This work was supported by the Joyce Foundation,

which had no role in the design, conduct, or reporting
of the research.

RESULTS
In the United States from 2007 to 2014, a total of

3 657 886 suicidal acts were identified (157.6 per
100 000 persons), of which 309 377 (8.5%) were fatal,
a rate of 13.3 suicide deaths per 100 000 persons
(Tables 1 and 2). There were 67.1 nonfatal suicide at-
tempts resulting in hospitalization per 100 000 persons
and 77.2 nonfatal suicide attempts that involved only
an ED visit per 100 000 persons. Almost half (46.5%) of
nonfatal suicide attempts resulted in hospitalization.

Compared with females, males were less likely to
engage in suicidal acts but were 4 times more likely to
die by suicide (Tables 1 and 2). Persons younger than
25 years accounted for more suicidal acts and fewer
suicide deaths than those aged 65 years or older. Ap-
proximately 1 in 3 suicidal acts among persons aged 65
years or older was fatal, compared with approximately
1 in 32 among those younger than 25 years.

The rate of suicidal acts was lowest and the rate
of suicide deaths was highest in the West (Table 2).
The rate of suicide deaths was 33.1% higher in nonmet-
ropolitan (rural) counties (micropolitan and noncore
counties) than in metropolitan (urban) counties (large
central metropolitan, large fringe metropolitan, me-
dium metropolitan, and small metropolitan counties)
(16.9 vs. 12.7 deaths per 100 000 persons), and the rate
of suicidal acts was 22.1% higher (183.0 vs. 149.8 acts
per 100 000 persons) (Table 2). A slightly higher all-
method CFR was observed in nonmetropolitan coun-
ties compared with metropolitan counties.

The proportion of suicidal acts that were fatal var-
ied widely by method (Table 2). Methods that most fre-
quently were lethal were firearms (CFR, 89.6%), drown-
ing (CFR, 56.4%), hanging (CFR, 52.7%), and poisoning
with gases (CFR, 30.5%). Methods least frequently re-
sulting in death were cutting or piercing (CFR, 0.7%),
poisoning with nondrug solid and liquid substances
(CFR, 1.1%), and poisoning with drugs (CFR, 1.9%).
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Table 1. Suicide Deaths, Nonfatal Suicide Attempts, and Total Suicidal Acts, Overall and by Sex, Age Group, Region,
County-Level Urbanization, Year, and Method

Variable Suicide
Deaths, n (%)*

Nonfatal Suicide Attempts, n (%) Total Suicidal
Acts, n (%)†

Requiring
Hospitalization‡

Requiring ED
Visit Only§

All 309 377 (100) 1 556 871 (100) 1 791 638 (100) 3 657 886 (100)

Sex
Male 242 616 (78.4) 641 441 (41.2) 761 725 (42.5) 1 645 783 (45.0)
Female 66 761 (21.6) 914 244 (58.8) 1 029 517 (57.5) 2 010 522 (55.0)

Age group
5–14 y 2364 (0.8) 47 301 (3.0) 121 794 (6.8) 171 458 (4.7)
15–24 y 37 015 (12.0) 367 011 (23.6) 680 694 (38.0) 1 084 720 (29.7)
25–34 y 46 787 (15.1) 343 768 (22.1) 397 941 (22.2) 788 496 (21.6)
35–44 y 53 198 (17.2) 308 161 (19.8) 287 627 (16.1) 648 986 (17.7)
45–54 y 68 437 (22.1) 296 146 (19.0) 208 554 (11.6) 573 137 (15.7)
55–64 y 50 759 (16.4) 126 784 (8.1) 69 969 (3.9) 247 512 (6.8)
≥65 y 50 817 (16.4) 67 700 (4.3) 25 060 (1.4) 143 577 (3.9)

Region
Northeast 43 126 (13.9) 282 971 (18.2) 327 512 (18.3) 653 609 (17.9)
Midwest 66 199 (21.4) 399 597 (25.7) 406 867 (22.7) 872 663 (23.9)
South 120 272 (38.9) 597 521 (38.4) 642 691 (35.9) 1 360 484 (37.2)
West 79 780 (25.8) 276 782 (17.8) 414 569 (23.1) 771 131 (21.1)

County-level urbanization��
Large central metro 76 733 (24.8) 399 812 (26.4) 434 501 (24.5) 911 046 (25.3)
Large fringe metro 69 579 (22.5) 367 069 (24.2) 333 854 (18.8) 770 502 (21.4)
Medium metro 66 558 (21.5) 318 155 (21.0) 472 582 (26.6) 857 294 (23.8)
Small metro 33 595 (10.9) 164 997 (10.9) 179 266 (10.1) 377 858 (10.5)
Micropolitan 36 816 (11.9) 177 125 (11.7) 223 538 (12.6) 437 479 (12.2)
Noncore 26 096 (8.4) 90 077 (5.9) 129 677 (7.3) 245 850 (6.8)

Year
2007 34 523 (11.2) 197 494 (11.9) 226 992 (12.3) 459 010 (12.0)
2008 35 964 (11.6) 207 031 (12.5) 248 588 (13.4) 491 583 (12.9)
2009 36 825 (11.9) 212 546 (12.8) 234 542 (12.7) 483 912 (12.7)
2010 38 300 (12.4) 219 183 (13.2) 237 441 (12.8) 494 924 (13.0)
2011 39 432 (12.7) 211 509 (12.8) 239 850 (13.0) 490 790 (12.9)
2012 40 527 (13.1) 209 575 (12.6) 208 084 (11.3) 458 186 (12.0)
2013 41 054 (13.3) 200 845 (12.1) 248 925 (13.5) 490 824 (12.9)
2014 42 752 (13.8) 199 535 (12.0) 204 933 (11.1) 447 220 (11.7)

Method
Drug poisoning 41 758 (13.5) 1 191 096 (76.5) 938 628 (52.4) 2 171 482 (59.4)
Nondrug poisoning 2110 (0.7) 111 903 (7.2) 80 519 (4.5) 194 532 (5.3)
Gas 8659 (2.8) 9460 (0.6) 10 298 (0.6) 28 417 (0.8)
Hanging 76 688 (24.7) 27 121 (1.7) 41 759 (2.3) 145 568 (4.0)
Drowning 3115 (1.0) 1048 (0.1) 1364 (0.1) 5527 (0.2)
Firearm 156 901 (50.6) 12 965 (0.8) 5323 (0.3) 175 190 (4.8)
Cutting/piercing 5539 (1.8) 226 360 (14.5) 552 410 (30.8) 784 309 (21.4)
Jumping 6630 (2.1) 10 164 (0.7) 6952 (0.4) 23 746 (0.6)
Moving object 3245 (1.0) 3964 (0.3) 4881 (0.3) 12 090 (0.3)
Other¶ 4732 (1.5) 63 636 (4.1) 207 221 (11.6) 275 589 (7.5)

ED = emergency department; MSA = metropolitan statistical area; NCHS = National Center for Health Statistics; NEDS = Nationwide Emergency
Department Sample; NIS = National (Nationwide) Inpatient Sample.
* Based on National Vital Statistics System data from 2007 to 2014.
† Sum of suicide deaths and nonfatal suicide attempts.
‡ Based on 295 556 unweighted records from the 2007 to 2011 Nationwide Inpatient Sample and the 2012 to 2014 National Inpatient Sample.
§ Based on 382 818 unweighted records from the 2007 to 2014 NEDS.
�� Classified according to the NCHS Urban–Rural Classification Scheme for Counties. “Large central metro” refers to counties in MSAs with a
population of ≥1 million that contain the entire population of the largest principal city of the MSA, have their entire population contained in the
largest principal city of the MSA, or contain ≥250 000 inhabitants of any principal city of the MSA. “Large fringe metro” refers to counties in MSAs
with a population of ≥1 million that did not qualify as large central metro counties. “Medium metro” refers to counties in MSAs with a population of
250 000 to 999 999. “Small metro” refers to counties in MSAs with a population of <250 000. “Micropolitan” refers to counties in micropolitan
statistical areas. “Noncore” refers to nonmetropolitan counties that did not qualify as micropolitan. For consistent classification of county-level
urbanization with the NEDS and the NIS, mortality data from 2007 to 2012 use the 2006 NCHS Urban–Rural Classification Scheme for Counties, and
mortality data from 2013 and 2014 use the 2013 NCHS Urban–Rural Classification Scheme for Counties.
¶ Includes suicide and self-inflicted injury involving explosives (E955.5, E955.9, and X75); air gun and paintball gun (E955.6 and E955.7); burns, fire,
smoke, and flames (E958.1 and X76); scald, steam, hot vapors, and hot objects (E958.2 and X77); blunt object (X79); extremes of cold (E958.3);
electrocution (E958.4); crashing of motor vehicle (E958.5 and X82); crashing of aircraft (E958.6); caustic substances, except poisoning (E958.7);
other specified means (E958.8 and X83); and unspecified means (E958.9 and X84).
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Differences in the all-method CFR between sexes
and across age groups, regions, and county-level ur-
banization were largely explained by differences in
methods used in suicidal acts across subgroups and, to

a lesser extent, by differences in method-specific CFR
across subgroups (Tables 3 and 4). For example, sui-
cidal acts among males were 8 times more likely to
involve firearms and 4 times more likely to involve

Table 2. Crude Annual Suicide Mortality Rates, Nonfatal Suicide Attempt Rates, Total Suicidal Act Rates, and Case-Fatality
Rates, Overall and by Sex, Age Group, Region, County-Level Urbanization, Year, and Method

Variable Suicide Deaths per
100 000 Persons*

Nonfatal Suicide Attempts per
100 000 Persons

Total Suicidal Acts
per 100 000 Persons†

Case-Fatality
Rate, %‡

Requiring
Hospitalization§

Requiring ED
Visit Only��

All 13.3 67.1 77.2 157.6 8.5

Sex
Male 21.3 56.3 66.9 144.6 14.7
Female 5.6 77.3 87.1 170.1 3.3

Age group
5–14 y 0.7 14.4 37.2 52.3 1.4
15–24 y 10.6 105.0 194.8 310.4 3.4
25–34 y 14.1 103.5 119.8 237.4 5.9
35–44 y 16.1 93.5 87.3 196.9 8.2
45–54 y 19.3 83.5 58.8 161.7 11.9
55–64 y 17.2 42.9 23.7 83.8 20.5
≥65 y 15.3 20.4 7.5 43.2 35.4

Region
Northeast 10.3 67.8 78.4 156.5 6.6
Midwest 13.2 79.6 81.0 173.8 7.6
South 14.0 69.4 74.6 158.0 8.8
West 14.8 51.3 76.8 142.9 10.3

County-level urbanization¶
Large central metro 11.2 58.2 63.3 132.7 8.4
Large fringe metro 12.2 64.4 58.6 135.2 9.0
Medium metro 14.1 67.6 100.4 182.1 7.8
Small metro 15.3 75.0 81.5 171.7 8.9
Micropolitan 16.2 78.0 98.5 192.8 8.4
Noncore 17.8 61.5 88.5 167.8 10.6

Year
2007 12.3 70.3 80.7 163.3 7.8
2008 12.7 72.9 87.6 173.2 7.6
2009 12.9 74.2 81.9 168.9 7.9
2010 13.3 76.0 82.3 171.5 8.1
2011 13.5 72.6 82.3 168.4 8.4
2012 13.8 71.3 70.8 155.9 9.3
2013 13.9 67.8 84.0 165.7 8.7
2014 14.3 66.7 68.5 149.6 10.0

Method
Drug poisoning 1.8 51.3 40.4 93.6 1.9
Nondrug poisoning 0.1 4.8 3.5 8.4 1.1
Gas 0.4 0.4 0.4 1.2 30.5
Hanging 3.3 1.2 1.8 6.3 52.7
Drowning 0.1 0.0 0.1 0.2 56.4
Firearm 6.8 0.6 0.2 7.5 89.6
Cutting/piercing 0.2 9.8 23.8 33.8 0.7
Jumping 0.3 0.4 0.3 1.0 27.9
Moving object 0.1 0.2 0.2 0.5 26.8
Other** 0.2 2.7 8.9 11.9 1.7

ED = emergency department; MSA = metropolitan statistical area; NCHS = National Center for Health Statistics; NEDS = Nationwide Emergency
Department Sample; NIS = National (Nationwide) Inpatient Sample.
* Based on National Vital Statistics System data from 2007 to 2014.
† Sum of suicide deaths and nonfatal suicide attempts.
‡ Suicide deaths divided by total suicidal acts.
§ Based on 295 556 unweighted records from the 2007 to 2011 Nationwide Inpatient Sample and the 2012 to 2014 National Inpatient Sample.
�� Based on 382 818 unweighted records from the 2007 to 2014 NEDS.
¶ Classified according to the NCHS Urban–Rural Classification Scheme for Counties. “Large central metro” refers to counties in MSAs with a
population of ≥1 million that contain the entire population of the largest principal city of the MSA, have their entire population contained in the
largest principal city of the MSA, or contain ≥250 000 inhabitants of any principal city of the MSA. “Large fringe metro” refers to counties in MSAs
with a population of ≥1 million that did not qualify as large central metro counties. “Medium metro” refers to counties in MSAs with a population of
250 000 to 999 999. “Small metro” refers to counties in MSAs with a population of <250 000. “Micropolitan” refers to counties in micropolitan
statistical areas. “Noncore” refers to nonmetropolitan counties that did not qualify as micropolitan. For consistent classification of county-level
urbanization with the NEDS and the NIS, mortality and population data from 2007 to 2012 use the 2006 NCHS Urban–Rural Classification Scheme
for Counties, and mortality and population data from 2013 and 2014 use the 2013 NCHS Urban–Rural Classification Scheme for Counties.
** Includes suicide and self-inflicted injury involving explosives (E955.5, E955.9, and X75); air gun and paintball gun (E955.6 and E955.7); burns, fire,
smoke, and flames (E958.1 and X76); scald, steam, hot vapors, and hot objects (E958.2 and X77); blunt object (X79); extremes of cold (E958.3);
electrocution (E958.4); crashing of motor vehicle (E958.5 and X82); crashing of aircraft (E958.6); caustic substances, except poisoning (E958.7);
other specified means (E958.8 and X83); and unspecified means (E958.9 and X84).
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hanging than acts among females. Persons aged 65
years or older were approximately 5 times more likely
than those younger than 35 years to use 1 of the 4 meth-
ods with the highest method-specific CFR (firearms,
drowning, hanging, and poisoning by gas). Approxi-
mately 1 in 4 suicidal acts among persons aged 65 years
or older involved a firearm, whereas 1 in 45 among those
younger than 35 years involved a firearm. The use of fire-
arms in suicidal acts also varied by region and county-
level urbanization: Suicidal acts in the West and in non-
core counties (the least urbanized counties) were roughly

twice as likely to involve a firearm than those in the North-
east and in large central metropolitan counties (the most
urbanized counties), respectively.

Although the age and sex distributions of suicides
and suicidal acts were similar across regions (Appendix
Table 1, available at Annals.org), some method-specific
CFRs varied modestly by region (for example, the CFRs
for jumping were 22.8% in the South, 22.1% in the Mid-
west, 29.8% in the Northeast, and 36.0% in the West).
However, regardless of region, the vast majority of sui-
cidal acts (around 80%) involved drug poisoning and

Table 3. Distribution of Suicidal Acts by Method, Overall and by Sex, Age Group, Region, County-Level Urbanization, and Year

Variable Suicidal Acts, n (%)*

Firearm Drowning Hanging Gas Jumping Moving
Object

Nondrug
Poisoning

Drug
Poisoning

All 175 190 (4.8) 5527 (0.2) 145 568 (4.0) 28 417 (0.8) 23 746 (0.6) 12 090 (0.3) 194 532 (5.3) 2 171 482 (59.4)

Sex
Male 150 714 (9.2) 3198 (0.2) 109 571 (6.7) 19 988 (1.2) 15 925 (1.0) 7950 (0.5) 89 995 (5.5) 797 058 (48.4)
Female 24 447 (1.2) 2329 (0.1) 35 911 (1.8) 8419 (0.4) 7802 (0.4) 4129 (0.2) 104 469 (5.2) 1 373 511 (68.3)

Age group
5–14 y 918 (0.5) 122 (0.1) 7412 (4.3) 579 (0.3) 964 (0.6) 377 (0.2) 4542 (2.6) 79 354 (46.3)
15–24 y 20 319 (1.9) 1005 (0.1) 37 996 (3.5) 3610 (0.3) 5846 (0.5) 3333 (0.3) 42 986 (4.0) 600 577 (55.4)
25–34 y 24 642 (3.1) 887 (0.1) 32 463 (4.1) 4726 (0.6) 5521 (0.7) 2872 (0.4) 43 217 (5.5) 463 373 (58.8)
35–44 y 26 286 (4.1) 920 (0.1) 26 641 (4.1) 6231 (1.0) 4089 (0.6) 2172 (0.3) 41 531 (6.4) 419 761 (64.7)
45–54 y 35 451 (6.2) 1097 (0.2) 22 768 (4.0) 7205 (1.3) 4110 (0.7) 2164 (0.4) 41 460 (7.2) 381 580 (66.6)
55–64 y 29 439 (11.9) 761 (0.3) 10 969 (4.4) 3774 (1.5) 1928 (0.8) 855 (0.3) 15 445 (6.2) 156 844 (63.4)
≥65 y 38 135 (26.6) 736 (0.5) 7320 (5.1) 2293 (1.6) 1287 (0.9) 316 (0.2) 5351 (3.7) 69 993 (48.7)

Region
Northeast 17 492 (2.7) 1166 (0.2) 26 852 (4.1) 4340 (0.7) 5734 (0.9) 1993 (0.3) 28 249 (4.3) 360 855 (55.2)
Midwest 36 139 (4.1) 1111 (0.1) 36 439 (4.2) 9148 (1.0) 4600 (0.5) 2290 (0.3) 49 228 (5.6) 524 516 (60.1)
South 80 707 (5.9) 1983 (0.1) 47 848 (3.5) 8739 (0.6) 7057 (0.5) 4833 (0.4) 70 137 (5.2) 826 524 (60.8)
West 40 852 (5.3) 1267 (0.2) 34 430 (4.5) 6191 (0.8) 6355 (0.8) 2973 (0.4) 46 918 (6.1) 459 587 (59.6)

County-level urbanization‡
Large central metro 36 044 (4.0) 1733 (0.2) 37 180 (4.1) 6473 (0.7) 9591 (1.1) 3775 (0.4) 53 541 (5.9) 559 308 (61.4)
Large fringe metro 35 852 (4.7) 1322 (0.2) 32 577 (4.2) 6877 (0.9) 5156 (0.7) 2856 (0.4) 43 316 (5.6) 466 104 (60.5)
Medium metro 37 596 (4.4) 1087 (0.1) 31 913 (3.7) 6702 (0.8) 4457 (0.5) 2463 (0.3) 42 132 (4.9) 498 984 (58.2)
Small metro 20 961 (5.5) 527 (0.1) 14 750 (3.9) 3066 (0.8) 1670 (0.4) 1118 (0.3) 18 888 (5.0) 218 381 (57.8)
Micropolitan 24 959 (5.7) 524 (0.1) 17 212 (3.9) 3229 (0.7) 1579 (0.4) 1039 (0.2) 20 940 (4.8) 252 904 (57.8)
Noncore 19 620 (8.0) 270 (0.1) 10 606 (4.3) 1723 (0.7) 744 (0.3) 564 (0.2) 11 869 (4.8) 137 448 (55.9)

Year
2007 19 457 (4.2) 702 (0.2) 15 400 (3.4) 3968 (0.9) 2570 (0.6) 1285 (0.3) 22 722 (5.0) 266 921 (58.2)
2008 20 349 (4.1) 738 (0.2) 16 607 (3.4) 3916 (0.8) 2722 (0.6) 1236 (0.3) 25 918 (5.3) 289 467 (58.9)
2009 20 919 (4.3) 677 (0.1) 17 004 (3.5) 3805 (0.8) 2967 (0.6) 1380 (0.3) 25 069 (5.2) 278 703 (57.6)
2010 22 138 (4.5) 704 (0.1) 18 969 (3.8) 3691 (0.7) 3123 (0.6) 1509 (0.3) 25 208 (5.1) 285 649 (57.7)
2011 22 357 (4.6) 620 (0.1) 18 898 (3.9) 3286 (0.7) 3019 (0.6) 1558 (0.3) 24 462 (5.0) 279 781 (57.0)
2012 22 972 (5.0) 761 (0.2) 18 579 (4.1) 3173 (0.7) 2962 (0.6) 1660 (0.4) 24 767 (5.4) 260 335 (56.8)
2013 23 443 (4.8) 717 (0.1) 19 426 (4.0) 3319 (0.7) 3333 (0.7) 1845 (0.4) 24 776 (5.0) 265 675 (54.1)
2014 23 555 (5.3) 607 (0.1) 20 686 (4.6) 3259 (0.7) 3051 (0.7) 1617 (0.4) 21 611 (4.8) 244 951 (54.8)

MSA = metropolitan statistical area; NCHS = National Center for Health Statistics; NEDS = Nationwide Emergency Department Sample; NIS =
National (Nationwide) Inpatient Sample.
* Methods are ranked by overall method-specific suicide case-fatality rate (see Table 4).
† Includes suicide and self-inflicted injury involving explosives (E955.5, E955.9, and X75); air gun and paintball gun (E955.6 and E955.7); burns, fire,
smoke, and flames (E958.1 and X76); scald, steam, hot vapors, and hot objects (E958.2 and X77); blunt object (X79); extremes of cold (E958.3);
electrocution (E958.4); crashing of motor vehicle (E958.5 and X82); crashing of aircraft (E958.6); caustic substances, except poisoning (E958.7);
other specified means (E958.8 and X83); and unspecified means (E958.9 and X84).
‡ Classified according to the NCHS Urban–Rural Classification Scheme for Counties. “Large central metro” refers to counties in MSAs with a
population of ≥1 million that contain the entire population of the largest principal city of the MSA, have their entire population contained in the
largest principal city of the MSA, or contain ≥250 000 inhabitants of any principal city of the MSA. “Large fringe metro” refers to counties in MSAs
with a population of ≥1 million that did not qualify as large central metro counties. “Medium metro” refers to counties in MSAs with a population of
250 000 to 999 999. “Small metro” refers to counties in MSAs with a population of <250 000. “Micropolitan” refers to counties in micropolitan
statistical areas. “Noncore” refers to nonmetropolitan counties that did not qualify as micropolitan. For consistent classification of county-level
urbanization with the NEDS and the NIS, mortality data from 2007 to 2012 use the 2006 NCHS Urban–Rural Classification Scheme for Counties, and
mortality data from 2013 and 2014 use the 2013 NCHS Urban–Rural Classification Scheme for Counties.
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cutting, both of which had method-specific CFRs that
were relatively stable within demographic subgroups
across regions (Appendix Table 2, available at Annals
.org).

Across all methods, including the most lethal, a
higher method-specific CFR among males was observed,
though the absolute differences in lethality were modest
(Table 4). For example, the CFR for suicidal acts involving
cutting or piercing was slightly higher among males
(1.3%) than females (0.2%). Among all methods, the CFR
increased with age. For example, the CFR for drug poi-
soning was less than 0.1% among our youngest age
group (5 to 14 years) compared with 6.8% among our
oldest age group. The all-method CFR increased slightly
between 2007 and 2014; among the most common
methods used in suicidal acts (poisoning, cutting, fire-
arms, and hanging), method-specific CFRs and the pro-
portion of suicidal acts involving each of these methods
remained relatively stable over our study period (Tables 3
and 4).

We found that 3.2% of nonfatal suicide attempts in
our ED-only sample and 6.3% of nonfatal attempts in our

hospitalized sample involved more than 1 method (that is,
hospital discharge records had >1 self-inflicted injury
E-code that could be classified in >1 of our 10 method
categories) (data not shown). Across nearly all methods,
the most common multimethod nonfatal suicidal act in-
volved drug poisoning. The most common combinations
were drug plus nondrug poisoning and drug poisoning
plus cutting, which represented 66.4% and 20.3%, re-
spectively, of nonfatal suicide attempts involving more
than 1 method and together accounted for 3.7% of all
nonfatal suicidal acts. Of note, more than half (53.0%) of
nonfatal suicidal acts involving poisoning by nondrug liq-
uid or solid substances also involved poisoning by drugs.

DISCUSSION
In our study, the first in more than a decade to

report method-specific suicide CFRs at the national
level, we found that approximately 1 in 12 suicidal acts
was fatal, a proportion similar to that reported by
smaller studies limited to specific states (6, 7) and a
national study that used 2001 data from the National

Table 3—Continued

Variable Suicidal Acts, n (%)*

Cutting/
Piercing

Other† All

All 784 309 (21.4) 275 589 (7.5) 3 657 886 (100)

Sex
Male 344 448 (20.9) 172 679 (10.5) 1 645 783 (100)
Female 439 480 (21.9) 102 822 (5.1) 2 010 522 (100)

Age group
5–14 y 59 797 (34.9) 21 284 (12.4) 171 458 (100)
15–24 y 296 900 (27.4) 108 020 (10.0) 1 084 720 (100)
25–34 y 184 741 (23.4) 63 012 (8.0) 788 496 (100)
35–44 y 117 231 (18.1) 38 120 (5.9) 648 986 (100)
45–54 y 83 325 (14.5) 26 307 (4.6) 573 137 (100)
55–64 y 28 829 (11.6) 10 429 (4.2) 247 512 (100)
≥65 y 13 488 (9.4) 8418 (5.9) 143 577 (100)

Region
Northeast 155 728 (23.8) 67 878 (10.4) 653 609 (100)
Midwest 188 858 (21.6) 64 405 (7.4) 872 663 (100)
South 276 705 (20.3) 89 580 (6.6) 1 360 484 (100)
West 163 019 (21.1) 53 726 (7.0) 771 131 (100)

County-level urbanization‡
Large central metro 176 458 (19.4) 69 723 (7.7) 911 046 (100)
Large fringe metro 162 646 (21.1) 49 082 (6.4) 770 502 (100)
Medium metro 199 338 (23.3) 67 654 (7.9) 857 294 (100)
Small metro 85 740 (22.7) 29 071 (7.7) 377 858 (100)
Micropolitan 95 339 (21.8) 36 608 (8.4) 437 479 (100)
Noncore 52 802 (21.5) 19 716 (8.0) 245 850 (100)

Year
2007 95 435 (20.8) 30 549 (6.7) 459 010 (100)
2008 99 862 (20.3) 30 767 (6.3) 491 583 (100)
2009 99 614 (20.6) 33 774 (7.0) 483 912 (100)
2010 97 737 (19.7) 36 197 (7.3) 494 924 (100)
2011 99 689 (20.3) 37 122 (7.6) 490 790 (100)
2012 90 925 (19.8) 32 053 (7.0) 458 186 (100)
2013 108 639 (22.1) 39 652 (8.1) 490 824 (100)
2014 92 409 (20.7) 35 475 (7.9) 447 220 (100)
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Electronic Injury Surveillance System in estimating rates
of suicidal acts (8). Method-specific CFRs in our study
were also similar to those previously reported (6–8, 28).
For example, firearms accounted for the majority of sui-
cide deaths and had the highest CFR of all methods we
examined (approximately 9 out of 10 attempts with a
firearm were fatal). In contrast, fewer than 1 in 20 sui-
cidal acts involving drug poisoning and cutting, which
together accounted for more than 80% of all acts, re-
sulted in death. Although method-specific CFRs varied

across demographic groups and geographic areas, dif-
ferences in the overall CFRs between subpopulations
were largely explained by the distribution of methods
used in suicidal acts.

Consistent with earlier work (5–15), we found lower
rates of suicidal acts but modestly higher method-
specific CFRs regardless of the means used among
men and older persons than among women and
younger persons, respectively. One possible explana-
tion for the sex- and age-related gradient in method-

Table 4. Method-Specific Suicide Case-Fatality Rates, Overall and by Sex, Age Group, Region, County-Level Urbanization,
and Year

Variable Case-Fatality Rate, %*

Firearm Drowning Hanging Gas Jumping Moving
Object

Nondrug
Poisoning

Drug
Poisoning

Cutting/
Piercing

Other†

All 89.6 56.4 52.7 30.5 27.9 26.8 1.1 1.9 0.7 1.7

Sex
Male 90.4 62.0 55.9 34.2 30.6 30.7 1.6 2.5 1.3 2.0
Female 84.6 48.7 43.0 21.6 22.6 19.6 0.7 1.6 0.2 1.2

Age group
5–14 y 82.5 1.6 19.9 0.2 1.8 5.3 0.0 0.1 0.0 0.0
15–24 y 82.8 35.4 37.7 13.4 16.9 21.0 0.3 0.4 0.1 0.6
25–34 y 84.7 51.4 49.0 20.9 22.5 23.9 0.6 1.1 0.3 1.1
35–44 y 87.5 61.6 57.8 28.8 28.5 28.9 0.9 2.0 0.8 2.3
45–54 y 89.2 61.1 68.7 35.2 34.4 31.3 1.5 3.3 1.9 4.3
55–64 y 93.2 70.3 78.1 45.0 49.3 43.6 2.9 5.6 4.3 7.5
≥65 y 95.4 72.0 73.2 50.2 66.0 50.9 4.6 6.8 6.2 6.6

Region
Northeast 90.1 62.8 52.7 31.6 29.8 40.7 1.4 1.7 0.7 1.2
Midwest 89.8 52.5 48.6 27.0 22.1 31.2 1.0 1.6 0.6 1.7
South 87.8 55.7 52.0 29.0 22.8 16.5 1.0 1.7 0.6 1.8
West 92.6 54.8 57.8 36.9 36.0 31.0 1.1 2.7 0.9 2.4

County-level urbanization‡
Large central metro 90.6 60.2 56.8 29.6 35.2 29.1 1.2 2.1 1.0 1.9
Large fringe metro 90.7 62.8 56.8 32.6 27.5 33.6 1.2 2.2 0.8 2.3
Medium metro 90.2 54.8 51.4 30.8 24.9 23.0 1.0 1.9 0.6 1.4
Small metro 89.6 51.0 51.9 33.2 22.0 25.5 1.0 1.8 0.6 1.6
Micropolitan 87.4 48.1 46.9 28.6 16.9 21.2 1.0 1.6 0.5 1.4
Noncore 87.7 46.3 46.6 28.9 12.0 20.7 1.0 1.8 0.5 1.5

Year
2007 89.2 50.8 53.0 32.7 28.4 25.4 1.3 1.8 0.6 2.0
2008 89.6 55.0 51.7 29.1 26.0 23.8 1.1 1.7 0.7 2.1
2009 89.5 57.4 52.9 28.7 23.1 23.8 1.1 1.8 0.7 1.9
2010 87.6 58.1 50.0 27.7 25.0 22.2 1.1 1.9 0.7 1.7
2011 89.4 57.1 52.4 30.7 26.7 28.0 1.1 1.9 0.7 1.9
2012 89.9 56.7 54.3 31.6 32.1 29.9 1.1 2.1 0.8 1.4
2013 90.3 55.4 51.8 29.0 29.3 28.1 1.0 2.0 0.7 1.3
2014 90.8 61.2 55.1 34.7 32.6 31.5 1.1 2.2 0.8 1.5

MSA = metropolitan statistical area; NCHS = National Center for Health Statistics; NEDS = Nationwide Emergency Department Sample; NIS =
National (Nationwide) Inpatient Sample.
* Methods are ranked by overall method-specific case-fatality rate (the proportion of suicidal acts with a particular method that result in death).
† Includes suicide and self-inflicted injury involving explosives (E955.5, E955.9, and X75); air gun and paintball gun (E955.6 and E955.7); burns, fire,
smoke, and flames (E958.1 and X76); scald, steam, hot vapors, and hot objects (E958.2 and X77); blunt object (X79); extremes of cold (E958.3);
electrocution (E958.4); crashing of motor vehicle (E958.5 and X82); crashing of aircraft (E958.6); caustic substances, except poisoning (E958.7);
other specified means (E958.8 and X83); and unspecified means (E958.9 and X84).
‡ Classified according to the NCHS Urban–Rural Classification Scheme for Counties. “Large central metro” refers to counties in MSAs with a
population of ≥1 million that contain the entire population of the largest principal city of the MSA, have their entire population contained in the
largest principal city of the MSA, or contain ≥250 000 inhabitants of any principal city of the MSA. “Large fringe metro” refers to counties in MSAs
with a population of ≥1 million that did not qualify as large central metro counties. “Medium metro” refers to counties in MSAs with a population of
250 000 to 999 999. “Small metro” refers to counties in MSAs with a population of <250 000. “Micropolitan” refers to counties in micropolitan
statistical areas. “Noncore” refers to nonmetropolitan counties that did not qualify as micropolitan. For consistent classification of county-level
urbanization with the NEDS and the NIS, mortality data from 2007 to 2012 use the 2006 NCHS Urban–Rural Classification Scheme for Counties, and
mortality data from 2013 and 2014 use the 2013 NCHS Urban–Rural Classification Scheme for Counties.
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specific CFRs is that men and older persons who at-
tempt suicide may, on average, have a greater intent to
die than their female and younger counterparts. Al-
though few studies have examined the relationship be-
tween choice of suicide method and factors other than
availability (29–32), 1 study involving psychological au-
topsies of suicide decedents in New York found that
men did not seem to have greater intent to die, as as-
sessed using a modified Suicide Intent Scale (30).
Higher method-specific CFRs might also be observed
among older adults because they are more likely than
younger persons to have comorbidities and therefore
might be less likely to survive a physiologic stress of
similar magnitude (9, 28, 33). Consistent with this pos-
sibility, the age disparity in method-specific CFRs we
and others (6, 7, 28) observed was more pronounced
among less lethal methods, such as poisoning and cut-
ting, than for highly lethal methods, such as firearms,
which typically are fatal regardless of age.

Our study extends prior observations about dispar-
ities in suicide mortality rates across the urban–rural
gradient (34–39) by reporting corresponding rates
of nonfatal suicide attempts. We found, on average,
modestly higher rates of total suicidal acts in nonmet-
ropolitan counties compared with metropolitan coun-
ties. Overall, variation in the distribution of the methods
used in suicidal acts across geographic areas seems to
reflect differences in the availability of methods. For ex-
ample, we found that firearms were more frequently
used in suicidal acts in rural counties, whereas jumping
and drug poisoning were more common in urban
counties. Although our data did not allow us to directly
examine this distribution, it likely reflects the greater
availability of tall buildings from which to jump in urban
areas and higher rates of firearm ownership in rural
areas (40).

Differences in suicide CFRs across geographic ar-
eas and between demographic groups might reflect, to
an indeterminate extent, the possibility that people
seek and receive medical care at hospitals in ways that
vary by geographic area, demographic characteristics,
or method used (9, 33). For example, urban residents
may be more likely to be hospitalized than others. This
is reflected in our data on nonfatal attempts, where
rates of ED-only visits varied more across levels of ur-
banization than did hospitalizations. Nonetheless, even
if hospitalization data were used as the denominator,
we would still see a higher CFR in the most rural coun-
ties (noncore) than in the most urban counties (large
central metropolitan) (22.5% vs. 16.1%), which is largely
accounted for by the fact that more suicidal acts per
capita in rural areas involve firearms.

Our study has several limitations. First, our results
underestimate the number of nonfatal suicide attempts
and thus the number of suicidal acts. Our data do not
include nonfatal attempts that led to hospitalization in
veteran or psychiatric institutions or those that did not
result in a hospital visit, even if they led to medical at-
tention elsewhere. The number of nonfatal attempts
that do not result in hospital care may be large. This is
a reason that the rate of suicidal acts in our study was

considerably lower than rates reported by studies using
self-reported data on nonfatal suicide attempts (9, 10,
14, 15, 41, 42) but similar to rates reported in studies
that used hospital data (5–8, 11–13, 43). Because peo-
ple who engage in suicidal acts that result in serious
injury are more likely to be seen in the ED or hospital-
ized than those who engage in acts that result in minor
or no injury, we suspect that we missed few nonfatal
attempts involving firearms and many more involving
other methods, such as drug poisoning. Consequently,
the actual difference between the firearm CFR and the
CFR for other methods may be even greater than re-
ported. Nevertheless, the CFRs we report used a rea-
sonable denominator: suicidal acts that are serious
enough for ED medical attention. The extent to which
underestimates differ meaningfully across our charac-
teristics of interest, such as age, sex, and region, is not
known.

Second, as was the case in prior studies, our study
may have inaccurately measured rates of nonfatal sui-
cide attempts among hospital-treated patients if some
suicide-related hospital discharges were missing E-codes.
In our study, 8.6% of hospital discharges related to non-
fatal injury (NEDS and NIS records with an ICD-9-CM in-
jury diagnosis) were missing E-codes, an indeterminate
number of which might have been nonfatal suicide at-
tempts. If nonfatal injury–related discharges that lacked
E-codes had the same distribution of injury intent as non-
fatal injury–related discharges with E-codes, we would ex-
pect 1.6% of nonfatal injury–related discharges missing
E-codes to be suicide-related, which would decrease our
overall suicide CFR from 8.5% to 7.8%.

Third, the most recent year in our study period was
2014. After we had purchased data through 2014 but
before final submission of this manuscript, 2 additional
years of data became available from HCUP. However,
given that our findings are consistent with work from 2
decades ago and that suicide CFRs and the distribution
of methods used in suicidal acts did not change sub-
stantially over our study period, the addition of these
data is unlikely to have significantly altered our find-
ings. Finally, given the data sources we used, we could
not examine how overall and method-specific CFRs var-
ied by race and ethnicity.

Despite these limitations, our findings indicate that
differences in the overall suicide CFR between sexes and
across age groups, regions, and county-level urbanization
are largely explained by the distribution of means used in
suicidal acts. Future studies should evaluate why the
methods used in suicidal acts differ between demo-
graphic groups beyond their availability and should fur-
ther explore the relationship among demographic char-
acteristics, intent to die by suicide, and the method used.

Given that 1 in 3 U.S. households contains firearms
(40); firearms are highly lethal relative to other suicide
methods; and reducing access to highly lethal, commonly
used suicide methods can save lives (44–47), our findings
underscore the potential benefit of suicide prevention ap-
proaches that not only aim to reduce underlying suicidal
behavior but also seek to reduce access to firearms—a
clinical practice that, despite being viewed by physicians
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in various specialties as falling squarely within their pro-
fessional responsibilities (48–53) and explicitly advocated
for by several professional medical organizations (54), re-
mains uncommon (48–50, 52, 55–59).
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