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Toxicology Testing and Results for Suicide Victims
--- 13 States, 2004

In 2003, an estimated 31,484 suicides (10.7 per 100,000 population) occurred in the United States (1).
Suicide was the fourth leading cause of death among persons aged 10--64 years and the second and third
leading causes of death among persons aged 25--34 and 10--24 years, respectively (2). Few studies have
attempted to determine the contribution of substance use to suicide (3,4). To assess toxicology testing
practices and to determine the prevalence of positive results for alcohol or other drugs, CDC analyzed test
results of suicide victims in the 13 states that collected data for the National Violent Death Reporting System
(NVDRYS) in 2004. This report summarizes the results of that analysis, which determined that 1) the
percentage of suicide victims tested varied among states, ranging from 25.9% to 97.7%; 2) of those victims
tested, 33.3% were positive for alcohol, and 16.4% were positive for opiates; and 3) similar percentages of
poisoning suicide (i.e., suspected intentional overdose) and nonpoisoning suicide victims tested positive for
alcohol or other drugs, with the exception of opiates. These results underscore the need to continue
monitoring toxicology test results of suicide victims, which might identify patterns of substance use that can
help guide development of effective suicide interventions. Such data can be enhanced by uniform,
comprehensive, toxicology testing practices on a state and national basis.

NVDRS is a state-based surveillance system that collects information on all violent deaths (i.e., homicides,
suicides, legal interventions, unintentional deaths by firearm, or deaths of undetermined intent) in
participating states, combining data from death certificates with toxicology results from coroners and medical
examiners (5,6). The study described in this report was based on 2004 data collected from 13 states* as of
July 2006; these states represented 23.4% of the U.S. population. Suicides were included when listed by
coroners or medical examiners as the manner of death; whether a suicide resulted from poisoning or
nonpoisoning was determined by the cause of death listed.

During 2004, NVDRS received data on 7,277 deaths by suicide. In certain states, toxicology testing was
performed routinely on nearly all suicide victims; in other states, testing was performed selectively, an
apparent targeting of suicides in which use of alcohol or other drugs was suspected as likely causing or
contributing to the deaths. Of the 7,277 victims, testing for at least one substance was performed on 5,550
(76.3%). The percentage of suicide deaths for which at least one test was completed varied among states

from 25.9% to 97.7%."

Overall, the percentage of suicide victims tested varied by type of substance tested: alcohol (74.4%), cocaine
(48.4%), opiates (i.e., heroin or prescription opioid analgesics) (45.3%), amphetamines (38.8%), and
marijuana (29.6%) (Table 1). The percentage of victims tested also varied among states by type of substance
tested, ranging from 97.4% to 25.1% for alcohol, 95.3% to 1.1% for amphetamines, 96.5% to 7.5% for
cocaine, 96.5% to 10.9% for opiates, and 95.3% to 0.4% for marijuana.
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Among all suicide victims with positive test results, the greatest percentage tested positive for alcohol
(33.3%), followed by opiates (16.4%), cocaine (9.4%), marijuana (7.7%), and amphetamines (3.9%). Among
states (excluding those in which fewer than 20 victims were tested), the percentage of positive tests ranged
from 27.4% to 40.6% for alcohol, none to 23.0% for amphetamines, 3.1% to 21.8% for cocaine, and 9.6% to
63.7% for opiates. Numbers of positive tests for marijuana in individual states were too small to be
considered (Table 1).

Greater percentages of victims of suicides caused by poisoning were tested (Table 2) than nonpoisoning
suicide victims (Table 3). Tests for alcohol were conducted in 82.0% of poisoning suicides and 72.9% of
nonpoisoning suicides. Similar differences were observed for amphetamines (54.2% versus 35.8%), cocaine
(66.0% versus 44.9%), opiates (70.7% versus 40.2%), and marijuana (42.3% versus 27.0%). However,
despite greater testing in poisoning suicides, with the exception of opiates, the proportions of tests with
positive results were similar for poisoning and nonpoisoning suicides, respectively: 31.6% versus 33.7% for
alcohol, 5.8% versus 3.3% for amphetamines, and 8.3% versus 9.7% for cocaine. For opiates, 39.8% of
poisoning victims tested positive, compared with 8.2% of nonpoisoning victims (Tables 2 and 3).

Reported by: D Karch, PhD, A Crosby, MD, T Simon, PhD, Div of Violence Prevention, National Center
for Injury Prevention and Control, CDC.

Editorial Note:

In this study, substantial percentages of suicide victims tested positive for alcohol or other drugs. The most
frequently identified substance was alcohol, found in one third of those tested; four other substances were
identified in approximately 10% of tested victims. These test results are consistent with previous studies
demonstrating use of alcohol or other drugs by suicide victims (7,8).

Among states, substantial variation was observed in both the percentage of suicide victims tested for alcohol
or other drugs and the specific substances included in testing. In addition, states were more likely to test
victims of suspected poisoning suicide than nonpoisoning suicide. However, the similarities in positive test
results involving four of the five substance types in poisoning and nonpoisoning suicides suggest that use of
alcohol or other drugs might contribute substantially to suicides overall, regardless of cause of death. The
finding that opiates (the fifth substance type) were nearly five times more prevalent among poisoning suicide
victims is consistent with evidence that prescription opioid analgesics cause more intentional overdose deaths
than illegal non-opioid drugs (CDC, unpublished data, 2006).

The relationship between substance use and other suicide risk factors is complex; the chronology and causal
pathway of events leading to suicide are difficult to determine. To better understand the results of this study,
CDC is funding a survey of coroner and medical examiner toxicology laboratories to examine practices and
protocols regarding testing of suicide victims.

The findings in this report are subject to at least three limitations. First, high percentages of positive results in
a state might reflect targeted testing rather than greater drug use in that state. Second, manner of death for
certain suspected suicides might have been listed as undetermined, excluding those cases from the study; the
scope of this limitation has been documented previously (9). Finally, the alcohol or other drugs in the bodies
of victims were only recorded as present or absent; no evaluations were conducted to determine whether the
concentrations present were lethal or intoxicating.

Despite evidence of substance use among substantial numbers of suicide victims, none of the 13 states
reporting to NVDRS in 2004 conducted comprehensive alcohol and drug screenings on all suicide victims.
Previous studies of subpopulations by specific substance, geographic area, race/ethnicity, and age have
documented the limited toxicology screening performed in certain states. Descriptions of cases selected for
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toxicology screening suggest subjective determinations for testing on the basis of local policy and individual
coroner or medical examiner preference (10).

More comprehensive toxicology testing for suicide victims might provide greater insight into trends and
geographic variations in the role of substance use in suicides. Comprehensive toxicology data also could be
linked with demographic data already collected by coroners and medical examiners at the state and local
levels. These combined data could enable studies of the relationship of substance use to suicides in specific
populations at greatest risk. Such studies remain critical to better understanding of suicidal behavior and
development of effective interventions.
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* Alaska, Colorado, Georgia, Maryland, Massachusetts, New Jersey, North Carolina, Oklahoma, Oregon, Rhode Island, South
Carolina, Virginia, and Wisconsin.

T Alaska, 62 (41.1%) suicide victims tested; Colorado, 578 (88.0%); Georgia, 563 (62.2%); Maryland, 366 (75.9%); Massachusetts,
337 (78.7%); New Jersey, 554 (89.2%); North Carolina, 906 (87.0%); Oklahoma, 455 (88.3%); Oregon, 136 (25.9%); Rhode
Island, 83 (96.5%); South Carolina, 286 (64.3%); Virginia, 812 (97.7%); and Wisconsin, 412 (69.9%).
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TABLE 1. Number of suicides, percentage of victims tested for alcohol or other drugs, and percentage of tests with positive results,
by type of substance tested — National Violent Death Reporting System, 13 states, 2004

Alechol Amphstamines Cocains Opliates® Marijuana

Mool Tested Pagithe Tesbed Poallive Tested Positive Tesbed Pt ve Teated Pogitive
State suicides Mo. [%) Me. (%) Mo. (%) He. %) No. (%) Ho. (%) He. (%) He. (%) Mo. (%) He. &)
Alaska 181 EE (36.4) 10 (34.5) E1 (33.8) 2 (am 51 (33.8) 10 (19.8) B2 [34.4) & (118 B0 (33.4) 15 [20.0)
Colorado 657 E2D (B05) 215 (dD8) &3 (BES) a4 (7)) 4TE (T2E) 36 (TE) 4Bd(7AT BE (11.8) 405 (E1.8) aoed)
Giecrgia 905 B46 (50.3) 167 (3E) 235 (26.0) 11 (47) 538 (53.4) 42 (7.8 5B (2B.5) 41 (169) 234 (259) 5 (24)
Marylnd 482 366 (7500 100 (208) 357 ([TdA) 0 (00 357 (TAA) 25 7Oy 356 (7A@ 34 (08) 4 0.8 0 —
Massachusetts 428 320 (T&O) 123 (37.4) 268 (828} 1 (0.4 224 (TET) 4D (130) 822 (752) 43 {3d) 7E (175} 10 (13.3)

Mew Jarmey 621 BAS (BTH) T2 (M.E) 541 [874) 6 (1) 544 (876) 51 (94) 543 (8T.) 7T (142) 543 (874 27 (50
Mok Carolina 1,081 B8T (852) 274 (30 11 (14} B{72T 7B (75 AT (218 U3 (08) T2 BIT) AT [18) 3 [17.8)

Oklahoma 515 453 (8R.0) 124 (27.4) 04 (183) 10 (106 06 (185 - T = W T 1 B VW | 2 o) 0 —
Owegon Ed& 132 (254) 5D (379 Td (144} 17 (23.0) 65 (12.4) 2 (@A) T2 (13T 28 3T &8 (125) 9 {13.8)
Ahade Island BE 83 (96.5) 32 (34.8) B2 (B5.3) o om 83 (08.5) @ (10.8) B3 (96.5) 17 (20.5) B2 (BE.3) 3 @n
South Carolina 45 2R3 (83.6) 106 (AT.5) 275 (61.8) 14 (514} 278 (8200 27T (9.8 274 (816 33 200 275 (1A 22 (8.0
Virginia 831 20D (974) 270 (33.4) 17 20) i (58) 245 (25 20 (118) 257 (30.9) BE (25.7) 14 (1.7 3 (21.4)
Wiscongin Bgh 300 (BTT) 142 (A58) 380 (6R.0) L I ] 33 (8E) 38T (85T 40 (103 386 (BES) a2 am
Total 7277 G416 (T44) 1,803 (32.3) 2826 (388) 109 (3.9) 3523 (48.4) 330 (94) 23,207 (45.3) 541 (16.4) 2,163 (298) 1656 (7.7)
* Hergin or prescription opicid analgesics.

Return to top.

Table 2

TABLE 2. Number of suicides by poisoning (suspected intentional overdose), percentage of victims tested for alcohol or other
drugs, and percentage of tests with positive results, by type of substance tested — Mational Viclent Death Reporting System,

13 slates, 2004
Mo, of Alcohol Amphestamines Cocai Opintes* Iarijusna

pokscning _ Tested Pasitive Tested Positive Tested Positive Tested Positive Tested _Positive
State sulcides  No. (%) ) MNa. (%) Hew (%) N (3) Ho. (%) He. (%) M. (%) He. (%) N )
Alagha = 12 (545 2 250 12 (34.5) 1 (8% 12 (54.5) 3 @50 12 (545) 3 @5.0) 12 (B4 5) 3 (25.0)
Colorada 145 M2 (77.2) 41 (38.6) B8 (B7.6) & (B.1) 102 (70.3) E (48 116 (703 39 (33.9) B2 (83.4) B (B.4)
Gecrgia 127 105 (827 29 (27.8) B4 (B6.1) T oA A (TO5) & (50 00 (74T 24 24,09 BEL (EE.0) 3 (35
Marykard T 62 (88.3) 26 (38.2) 68 (88.3) 0 — 68 (88.3) 4 (58 68 (88.3) 19 27.9) o0 — 0 —
Massachusetts? O A A MNa HA A HA IN& NA, HA A

Mew Jemey 127 119 (95.7) 30 (2352 118 (92.8) 1 (08 18 (82 8 (6B) 119 (83T) 40 (@36 119 (A7) 4 (34)
Morth Carcine 188 481 (955  49(30.4) & (43 & (7500 63 @35 S (2T 06 (M) 67 (80.80 42 (8.4 2 {ET)

Cklshoma B3 TOB5Z)  1B(ZEB) 66 TOE 3 (45 6T (807 4 (60 6T (BOT) 20 A 2 (24 0 00
Ciregen 114 G4 (BEA) 20 (M) 43 (3TT) 9 {208 99 (333 2 (53 45 (305 24 ELI 39 (343 & (1E.4)
Ahode laland A7 15 (88.2) B33 15 (8RO o o— 15 (B8.2) E{33.3) 15 (8.3 000y 15 (BB.D) no—

South Carclina 40 o673 10(30F 8 (6T 2 O(B1) 34 504 3 (88  3WETI) 15 (455 23 (67.3) 1 @0
Virginia 128 121 (038 37 (308) g (7o 1010y TB60.5) 11 (149) &5 (659) 82 BLY) 2 (16 —

Wisconsin 132 103 (7RO} 42 (408) 102 7T 2 20 402 (77.3) T (B8 1M (TEE) 20 (10.8) 104 (TEE) 2 @
Total 1,450 Q02 (B2.0) 313 (1.8) 656 (543 3 (5.8 THE (66.0) 66 (B.3) 856 (TO.T) 340 (30.8) 512 (423) 26 (5.0)

1 Haroin o prescription cpicld analgesics.

Massschusetts data for suic ides by poisoning not avail able.
Return to top.
Table 3

TAELE 3. Number of nonpoisoning suicides, percentage of victims tested for alcohol or other drugs, and percentage of tests with
positive results, by type of substance tested — National Violent Death Reporting System, 13 states, 2004

Mo of Alcohol Amphstamines Cooaine Oypintass® Marijusna
nonpeisening Tested Positive Tested Positive Tested Positive Tested Positive Tested Positive
Stale suicides Mo, (%) Mo, (%) Mo, (%) Ho. %) Ho. ) Mo, (%) M, (%) Mo, (%) Mo, [%) Ha. )
Alazka 120 43 (333 16 (37.2) 0 30.2) 1 (28) 30 (30.2) TTH 20 (31.09 3 G5 38 (205) 12 31.6)
Colorado B2 417 (B14) 174 (41.7p 33 BEZ) 28 (B4) 376 (T34) M (B2 38D (T21) 17 &) 313 (81.4) 32 (10.2)

B
Georgia I 441 (567) 138 (3.3 151 (19.4) 4 28) 437 (8.2 36 (8.2) 158 (203 17 (10.8) 149 (19.2) 2 (1.3
Mearyland 4D 208 (TRE) &3 (27.9) 280 (714) 0 (00) 280714 21 (73 BE(TIA) 16 {53 4 (10 0

Massachusetts 428 409 Tes) 123 (A7) 268 (B2E) 1 i) 224 (75T 42 (1300 922 (753 43 ([123.4) 75 (175) 10 {(13.3)
MewJomey 404  ADE (BE2) 142 {33.3) {356} § (1.2) 426 (86.2) 43 (10.1) 434 (BEB) 57 (A7) 424 (BEE) 23 (B4)
Noath Carclina 853 TG B51) 26 3.0 3 0.4 2 (58.T) 15 (1.8) (600 17 29 & 29.4) 5 (05 1 (20.0)

Oiidiahamia 432 374 (BE.6) 108 {28.3) 28 ([B.E} T [2E.0) 26 B.T) 3 (10.9) 20 (B.7) 2 {89 0 = 0 —-
Ciregon 412 68 (185) 30 (ddA) e 8 (258 27 (68 O (00 ar (es) 1 @n 27 e 3114
Rhode lsland &0 62 (98.6) 24 (3E.3) ET (97.1) 0 - 6B (98.6) 4 (58 68 (88.8) a (11.8) &7 (97.1) 3 4.5
South Carolina 306 250 (63.1) 96 (254) 242 (61.1) 12 (80) 242 (511) 24 (88 241 (609 18 7.5 242 (61.1) 21 (8T
Wirginia Tz BEE (DE.0) 233 (339 8 1.4} 0 = 167 {23.8) 18 {1085 172 {24.5) 14 {81} 12 1.0 3 {(25.0)
Wisconein 457 206 (64.8) 100 (338) 287 (A2.8) 3 (10 28 ie2E) 26 (1) 286 (B2.8) 20 (Faoyp 265 (624 30 (10.5)
Total G067 4424 (TZH) 1480 (1D.T) 2170 (35.8) T1 (3.3) 2726 (44.8) 264 (G.7) 2441 (40.2) 200 (B2 1,641 (2T.0) 140 (B.5)
* Heroin or prescription opicéd analgesics.
Return to top.

Use of trade names and commercial sources is for identification only and does not imply endorsement by the U.S. Department of
Health and Human Services.

References to non-CDC sites on the Internet are provided as a service to MMWR readers and do not constitute or imply
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