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WHILE THE TOLL taken by motor vehicle and firearm injuries- in d2S%;aliot
increase was associated with

the two leading causes of injury mortalityl-has been reported ldn
extensively in the literature, the third leading cause poison- .......

ing-often goes unnoted. Mortality from this third cause has ' war
TIe sg*adjusted

... of. ..g-increased 25% in the last decade, and it claimed the lives of as reat ingdetlsfor
many as 18,549 people in 1995 (Figure I). ..2p

th*tfo femkls (NQ e

A detailed analysis of poisoning mortality data from the National Center
for Health Statistics (NCHS), the public health agency responsible for col- From 1985to I99S,,pol-
lecting and tabulating national vital statistics, reveals that poisoning deaths 3sonith rates for mals
most often resulted from drugs and somewhat less often from the inhalation l 5. years o
of toxic fumes or alcohol binge drinking. In most cases, poisoning deaths e poiso.,g
were unintentional, although a substantial number were suicides. About d ate formdes'g.
three-fourths of poisoning deaths in 1995 were attributable to drugs- |53S4yearsnearly tripled,
including opiates and cocaine. Among men, the age-adjusted drug-related reaiung 16.1 per 100,000.
poisoning death rate increased from 3.7 per 100,000 in 1985 to 7.2 per From 1to I5 deth, - -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~fo :..
100,000 in 1995. .......

In this paper, we report on our analysis of poisoning mortality in the lara:I em,ore4
United States in 1995 and trends in poisoning mortality over the decade ma ges5
from the mid-1980s to the mid-1990s. We will (a) explain how we have yeas .Tbe num'ber o60ate
defined poisoning deaths, (b) summarize age-, sex-, cause-specific, and geo- 2o9- epooisto deaths
graphic patterns of deaths for which poisoning was reported as the underly- |orti9S1 mor btl abe
ing cause, (c) report trends in poisoning mortality for 1985-1995, and (d) wheea'itiul*lple ''isi"
discuss why a thorough understanding of the causes of poisoning mortality Ddeahfwr iki
must take account of more than the underlying causes of poisoning deaths. Instea.d-of only th-e.1usidy

Several articles dealing with aspects of poisoning mortality have been pub- causo if deat co;e:.
lished in the scientific literature; none, however, offers a comprehensive pic- .....
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PO IS ON ING MO R TA LIT Y

!nondependent
abuse of drugs

Figure 1. Leading causes of injury mortality, 1995
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ture. For example, Annest and Pollock examined unin-
tentional poisoning in detail for 1980-1986;2 Olson et al.
looked at poisoning mortality in New Mexico, focusing
on "racial" and ethnic differences in childhood poisoning
deaths;3 Wysowski et al. analyzed mortality associated
with the misuse of psychoactive drugs;4 and Moolenaar
et al. analyzed trends in unintentional carbon monoxide
poisoning in New Mexico.5

In accord with the recommendations of the new
framework for presenting injury mortality data,6 this paper
presents the first analysis focusing on all poisonings,
including all categories of cause and intent, in order to
highlight how significant a public health problem poison-
ing mortality has become.

CODING AND CLASSIFICATION OF
DEATH BY POISONING

Death certificates are the source of information on causes
of death in the United States. Causes of death are reported
on death certificates by physicians, medical examiners, or
coroners. Information contained on death certificates filed
in the 50 states and the District of Columbia is forwarded to
the National Center for Health Statistics (NCHS).7

The cause of death information is coded and classified
according to the rules of the International Classification of
Diseases (ICD). The ninth revision of the ICD (ICD-9)8
has been used since 1979; the tenth revision will be
implemented in 1999.

Up to 20 causes of death, if reported, can be coded
from a single death certificate. Taken together, the codes
listed on a death certificate are known as the multiple
cause of death codes. The multiple cause of death codes
have been shown to be an important epidemiologic tool in
injury research because they provide information on both
the external cause of the injury and the associated medical
diagnosis or diagnoses.9"0 External cause of death codes
and diagnosis codes can only be found on the NCHS mul-
tiple cause of death data tapes."

The categorization of poisoning and other injury deaths
in ICD-9 is unique-different from the categorization of
other causes of death-ih that there are two sets of codes
for classifying poisoning deaths: the external cause of death
codes (E-codes) and the diagnosis codes. The codes for
external causes of poisoning death are found in the ICD-9
chapter on "Supplemental Classification of External
Causes of Injury and Poisoning." These are the codes used
to identify the underlying cause of death, which is defined
as "the disease or injury [which includes poisoning] which
initiated the train of events leading directly to death, or the
circumstances of the accident or violence which produced
the fatal injury."8"2 For most poisoning deaths, the E-code
specifies both the intent and the agent that caused the poi-
soning (for example, "accidental poisoning by alcoholic
beverages," E860.0). For causes of injury mortality other
than poisoning, the E-code refers to the event or circum-
stance that caused the injury to happen (for example, a
fall), and the diagnosis code is for the trauma itself (for
example, a skull fracture). E-codes can be three or four dig-
its depending on level of specificity. For example, the three-
digit code E850 refers to poisoning "by analgesics,
antipyretics, and antirheumatics," while the fourth digits in
E850.0 through E850.9 are for the specific drugs.

The diagnosis codes found in Chapter 17, "Injury and
Poisoning," which also specify the agent or substance
responsible for the poisoning (for example, "toxic effect of
ethyl alcohol," 980.0) are never used to code the underly-
ing cause of death. Instead, in the case of poisoning, the
diagnosis codes are used to add specificity to the underly-
ing cause. The ICD-9 chapter on "Injury and Poisoning"
includes codes 960-979 for "poisoning by drugs, medi-
cines and biological substances," and codes 980-989 for
the "toxic effects of substances, chiefly nonmedicinal."

The injury data framework developed by the injury
control community recommends shifting the focus of
analysis of injury mortality from intent to mechanism (or
agent in the case of poisoning).6 Using this framework,
poisoning deaths are defined by the following E-codes:
E850-E869, E950-E952, E962, E972, and E980-E982.
Prior to the release of the framework poisoning deaths
were usually identified only with codes E850-E859. The
injury mortality framework does not address diagnosis
codes, but the poisoning diagnosis codes can be used to
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In 1965, 1659 people
committed suicide by inhaling

8d1 cletail to the poisoninrgs identified I) the V-codes.
BIelo\v w sihow how! the addedl specificity that resLilts
from-i ailvsXs of' dilgnosis codes can be LIsed to reline tlhe
l)ictL1i-c of' psoisoning imiorlality.!

In 1'D-9, a total of' 114 individual L-cocdes provide
precise ilf'orti-iationlon- the agenit or SUbl)staMCe that caused
aI LU nl nietlnt iolial poisoningn ( E850.0-E869.9). In contl-ast.
for suicide by poisoning (E950.0-E952.9) and for poison-
ing deaths of undetermined intent (E980.0-E982.9), E-
codes are fewer in number and less specific: only 17 E-
codes distinguish the substances associated with the
poisoning for each of these intent categories. There are
only four E-codes for homicide (E962.0-.9) and one for
death by legal intervention (E972).

In addition to the chapters of poisoning codes, the ICD
includes a Table of Drugs and Chemicals that gives code
numbers for specific drugs and chemical substances as
causes of poisoning.8 For example, poisoning by opiates and
related narcotics, diagnosis code 965.0, is used in associa-
tion with the following external cause codes: E850.0,
E950.0, and E980.0; similarly, poisoning by surface and
infiltration anesthetics (which includes cocaine), diagnosis
code 968.5, is associated with the following external cause
codes: E855.2, E950.4 and E980.4. The E-code categories
for opiates are more specific than the E-code categories for
cocaine. E950.0 and E980.0 are codes for suicide poison-
ing and poisoning of undetermined intent "by analgesics,
antipyretics, and antirheumatics," which specifically

motor vehicle exhaust gas,

making it the second leading
underlying cause of poisoning
death in the United States.

includes opiates. On the other hand, there are no specific
cause of death codes for poisoning suicide or poisoning

deaths of undetermined intent by cocaine. These cocaine-
related deaths are combined into E950.4 and E980.4,
which refer to "other specified drugs." For example, a poi-
soning suicide by other specified drug or medicine (E950.4)
could be further defined, depending on the specific sub-
stance involved, by the diagnosis codes for poisoning by opi-
ates and related narcotics (965.0), poisoning by antidepres-
sants (969.0), or excessive blood level of alcohol (790.3).

In addition to the E-codes used to define poisoning as

the underlying cause of death, another group of codes in
ICD-9 capture poisoning deaths; these codes are used for
deaths caused by drug and alcohol abuse that are not
reported on death certificates as injury deaths. In this
paper, we extend the definition of a poisoning death
beyond the traditional classification by E-codes to include
deaths for which the underlying cause of death was the
nondependent abuse of drugs, ICD-9 codes 305.0-305.9
(found within the section "Neurotic disorders, personality
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P OI S O N I N G M O R T A L I T Y

disorders and other nonpsychotic mental disorders" in the
"Mental Disorders" chapter). We refer to these ICD-9
codes for "nondependent abuse of drugs" as NDAD codes.
According to ICD-9, these diagnosis codes are defined to
"include cases where a person, for whom no other diagno-
sis is possible, has come under medical care because of
the maladaptive effect of a drug on which he is not depen-
dent and that he has taken on his own initiative to the
detriment of his health or social functioning."8 While
these codes are not traditionally classified with poisonings,
they describe events similar to those represented by the E-
codes for poisoning. For example, code 305.0 includes
deaths due to alcohol abuse in people not known to be
chronic alcohol users; these include "cases of acute intoxi-
cation or 'hangover' effects including drunkenness not oth-
erwise specified, excessive drinking of alcohol not other-
wise specified, inebriety not otherwise specified."8
Paralleling code 305.0 is code E860.0, defined as "acci-
dental poisoning by alcoholic beverages, not elsewhere
classified alcohol in preparations intended for consump-
tion."8 Other examples of similar codes include: ICD-9
305.5 "nondependent abuse of morphine type drugs" and
E850.0 "accidental poisoning by opiates and related nar-
cotics"; 305.6 "nondependent abuse of cocaine type drugs"
and E855.2 "accidental poisoning by local anesthetics
[which includes cocaine]."

The wording on the death certificate determines
whether the underlying cause of death is coded as a poi-
soning with an E-code or as a death from the nondepen-
dent abuse of drugs. If the death certificate contains any of
the following key words: "poisoning," "toxicity," or "over-
dose," then the cause of death is coded with an E-code. On
the other hand, if the cause is described as "drug abuse"
without mention of "poisoning," "toxicity," or "overdose,"
then the death will be coded as 305. These deaths may, on
close scrutiny, be the same with regard to the agent and cir-
cumstances of death. While code 305 is specifically for
nondependent abuse, some of these deaths will include
dependent abusers, whose deaths should have been
assigned code 304 but the fact of the dependency was
either unknown to or suppressed by the certifier (Personal
communication, Harry M. Rosenberg, PhD, Chief, Mortal-
ity Statistics Branch, Office of Vital and Health Statistics,
NCHS, January 1998). In 1995, 2242 deaths were coded
to diagnosis code 305, and a total of 306 deaths were coded
to 304. In characterizing poisoning deaths, we do not
include dependent users, as their risk profile is likely very
different from that of a nondependent user.

Therefore, in describing the complete picture of poi-
soning as an underlying cause of death in the United
States, we believe the following codes should be used:
E850-E869, E950-E952, E962, E972, E980-E982, and
diagnosis code 305; we have used these codes to describe
poisoning deaths in the analyses that follow. If intent is the

focus of an analysis, then only the E-codes should be used
because the NDAD diagnosis codes (305.0-305.9) are not
classified by intent. NDAD codes are subdivided in the
analyses reported below into NDAD-alcohol (305.0) and
NDAD-other drugs (305.1-305.9)

POISONING DEATHS IN THE UNITED
STATES IN 1 995

In 1995, poisoning was the underlying cause of death for
18,549 people in the United States. Of these people,
16,307 had poisoning (as defined by E-codes) listed as
their underlying cause of death and 2242 people died as a
result of the nondependent abuse of drugs.

About three-fourths of all poisoning deaths (77%)
were caused by drugs (Table 1), and the remaining were
caused by gases and vapors (15%) or other solid and liq-
uid substances, including alcohol (8%). Among E-coded
poisoning deaths, 56% were coded as unintentional, 32%
as suicides, 12% as of undetermined intent, and 0.3% as
homicides (Figure 2). Nearly two-thirds of E-coded drug-
related poisonings and poisonings from other solid and
liquid substances were unintentional and about a fourth
were suicides. On the other hand, almost three of four E-
coded poisoning deaths involving gases and vapors were
suicides and about a fifth wvere unintentional.

Figure 2. Number of poisoning deaths, by ICD-9
codes, including E-codes and NDAD codes, 1995
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Table 1. Poisoning deaths by cause and ICD-9 code, including E-codes and NDAD codes, 1995
Percent of

all poisoning
ICD-9 code Deaths deaths

DRUGS .......................................................................... 14,2 13 7 6.6
E850-E858-Unintentional poisoning by drugs, medicaments and biologicals ......... .. ........... 8000 43.1

E850 Analgesics, antipyretics, and antirheumatics . 2 5 0 2508 13.5
E850.0 Opiates and related narcotics . 211 2118 11.4
E850.1 Salicylates (includes aspirin) ............................................38 0.2
E850.2 Aromatic analgesics, not elsewhere classified (includes acetaminophen) . ........ 8 1 0.4
E850.5 Other nonnarcotic analgesics .......................................... 86 0.5
E850.8 Other ........................................................... .179 1
E851 Barbiturates .......................................................... .10 0.1
E852 Other sedatives and hypnotics ........................................... .12 0.1
E853 Tranquilizers72 .........................................................7 0.4
E853.2 Benzodiazepine-based46 ............................................... 4 0.2
E854 Other psychotropic agents .............................................. .373 2
E854.0 Antidepressants .....................................................150 0.8
E854.2 Psychostimulants (amphetamines, caffeine) .219 1.2
E855 Drugs acting on central and autonomic nervous system .1 1 5 1156 6.2
E855.1 Other central nervous system depressants . 2 20 0.1
E855.2 Local anaesthetics (cocaine, lidocaine, procaine, and tetracaine) .1 0 8 1088 5.9
E856 Antibiotics26 ...........................................................2 0.1
E857 Anti-infectives ........................................................ 8 0
E858 Other drugs ......................................................... .3835 20.7
E858.1 Primarily systemic agents ............................................. .41 0.2
E858.2 Agents primarily affecting blood constituents .26 0.1
E858.3 Agents primarily affecting cardiovascular system . 22 226 1.2
E858.5 Water, mineral, and uric acid metabolism drugs . 4 43 0.2
E858.8 Other ........................................................... .1986 10.7
E858.9 Unspecified ....................................................... .1478 8

E950.0-E950.5-Suicide by drugs ...................................................... .2874 15.5
E950.0 Analgesics, antipyretics, and antirheumatics . 41 417 2.2
E950.1 Barbiturates ........................................................102 0.5
E950.2 Other sedatives and hypnotics28......................................... 2 0.2
E950.3 Tranquilizers and other psychotropic agents . 75 757 4.1
E950.4 Other specified drugs and medicaments . 85 852 4.6
E950.5 Unspecified drug or medicament . 71 718 3.9

E962.0-Homicide by drugs and medicaments ............................................ 27 0.1

E980.0-E980.5-Undetermined intent-poisoning by drug ..................................... 1878 10.1
E980.0 Analgesics, antipyretics, and antirheumatics ............................... 7504
E980.3 Tranquilizers and other psychotropic agents .............................. 1610.9
E980.4 Other specified drugs and medicaments ................................. 669 3.6
E980.5 Unspecified drug or medicament ....................................... 281 1.5

305.1 -305.9-Nondependent abuse of drugs ....................... ....................... 1434 7.7
305.1 Tobacco .......................................................... 310 1.7
305.2 Cannabis ......................................................... 0 0
305.3 Hallucinogens ...................................................... 4 0

305.4 Barbiturates and tranquilizers ..........................................4 0
305.5 Morphine type148 ..................................................... 1 0.8
305.6 Cocainetype ...................................................... .300 1.6
305.7 Amphetamine type .................................................. 20 0.1
305.8 Antidepressants .................................................... 2 0
305.9 Other, mixed or unspecified ........... ............................... 646 3.5

(cont.)
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Table I. (continued)

ICD-9 code

OTHER SOLID AND LIQUID SUBSTANCES. .......................................

E860-E866-Unintentional poisoning by other solid and liquid substances. ....................

E860 Alcohol, not elsewhere classified
E860.0 Alcoholic beverages.
E860.1 Other and unspecified ethyl alcohol and its products.

E860.9 Unspecified.
E861 Cleansing and polishing agents, disinfectants, paints and varnishes.

E862 Petroleum products, other solvents and their vapours, not elsewhere classified

E862.4 Other solvents.

E863 Agricultural and horticultural chemical and pharmaceutical
preparations other than plant foods and fertilizers

E864 Corrosives and caustics, not elsewhere classified.
E865 Foodstuffs and poisonous plants.

E866 Other and unspecified solid and liquid substances.

E866.4 Other metals and compounds and fumes.

E950.6-E950.9-Suicide by other solid/liquid substances .....................................

E950.6 Agricultural and horticultural chemical and pharmaceutical
preparations other than plant foods and fertilizers.......................

E950.7 Corrosive and caustic substances ......................................

E950.9 Other and unspecified solid and liquid substances ..........................

E962. I-Homicide by other solid/liquid substanceSa. .......................................

E980.6-E980.9-Undetermined intent-poisoning by other solids and liquids ......................

E980.9 Other and unspecified solid and liquid substances.

305.0-Nondependent abuse of alcohol.................................................

GASES AND VAPORS ............................................................

E867-E869-Unintentional poisoning by gases and vapors ...................................

E867 Gas distributed by pipeline
E868 Other utility gas and other carbon monoxide.

E868.0 Liquified petroleum gas distributed in mobile containers.
E868.2 Motor vehicle exhaust gas

E868.3 Carbon monoxide from incomplete combustion of other domestic fuels
E868.8 Carbon monoxide other sources.

E868.9 Unspecified carbon monoxide.

E869 Other gases and vapours

E869.8 Other specified gases and vapors.

E95 -E952-Suicide by gases in domestic use and other gases and vapors ......................

E951 Gases in domestic use.................................................

E952 Other gases and vapors ................................................

E952.0 Motor vehicle exhaust gas ............................................

E952.1 Other carbon monoxide.

E962.2-Homicide by gases and vapors .................................................

E982-Undetermined intent-poisoning by other gases......................................

E982.0 Motor vehicle exhaust gas ............................................

E982.1 Other carbon monoxide.

1505
461
318
20
143
124
10
57
44

8.1
2.5
1.7
0.1
0.8
0.7
0.1
0.3
0.2

9 0.0
10 0.1
7 0.0

50 0.3
21 0.1

178 1.0

21 0.1
31 0.2
124 0.7

5 0.0

53 0.3
45 0.2

808

2831
611
27

506
57

234
44
18

140
78
60

2095
21

2074
1659
391

4.4

15.3
3.3
0.1
2.7
0.3
1.3
0.2
0.1
0.8
0.4
0.3

11.3
0.1
11.2
8.9
2.1

18 0.1

107 0.6
67 0.4
28 0.2

NOTE: A fourth digit code is included here only when at least 20 deaths fall into the category it specifies.
alncludes one death due to unspecified causes.
ICD-9 = International Classification of Diseases, Ninth Revision
NDAD = nondependent abuse of drugs
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Adding the NDAD deaths to the
E-coded poisoning deaths resulted in
an additional 1434 drug-related poi-
soning deaths and an additional 808
poisoning deaths due to other solid
or liquid substances (more than dou-
bling the number of E-coded deaths
in the other solid or liquid substance
category).

Over a third of the NDAD poi-
soning deaths were attributed to
abuse of alcohol, and the remainder
to other drugs, which, according to
ICD-9 includes tobacco (see Figure
2 and Table 1). (It is interesting to
note that tobacco poisoning can
result from ingestion of cigarettes'3
or from dermal exposure to dissolved
nicotine from wet tobacco leaves.'4)

The most detailed level of ICD-
9, the fourth digit, allows the num-
ber of poisoning deaths to be refined:
unintentional poisoning by opiates
and related narcotics (which includes heroin), E850.0,
was recorded as the underlying cause of death for 2118
people, accounting for 11% of all poisoning deaths in
1995. Combining the parallel NDAD deaths for opiates
(code 305.5) increases the number of people who died in
1995 to 2266. The second-ranked underlying cause of
poisoning deaths was suicide by inhalation of motor vehi-
cle exhaust gas, E952.0 (1659 deaths), accounting for 9%
of all poisoning deaths. Unintentional poisoning by local
anesthetics (including cocaine), E855.2, accounting for
6% of all poisoning deaths, was the third-ranked cause of
poisoning mortality (Table 1). As we did for opiates, we
added in the parallel NDAD code for cocaine (305.6),
increasing the number of cocaine deaths from 1088 to
1388.

By sex and age. In general, age-specific poisoning death
rates for males were about two to three times the respec-
tive rates for females. (Poisoning death rates in these
analyses are based on both E-codes and NDAD codes.)
The age-adjusted poisoning death rate in 1995 was 6.6
per 100,000-9.6 per 100,000 for males and 3.6 per
100,000 for females. Drugs were the cause of most poi-
soning deaths (75% of poisoning deaths among males
and 82% among females). The age-adjusted drug-related
poisoning death rate for males (7.2 per 100,000) was 2.4
times that for females (3.0 per 100,000). The age-
adjusted death rate for poisoning by gases and vapors was
1.0 per 100,000 and was also significantly higher for
males (1.6 per 100,000) than for females (0.4 per
100,000). The death rate for other solid/liquid poisoning

among males (0.9 per 100,000) was likewise higher than
for females (0.2 per 100,000).

Poisoning death rates were low among children under
15 years (less than 0.5 per 100,000), and even at 15-24
years the rate was considerably lower than the death
rates for motor vehicle traffic injury or for firearm injury

Figure 4. Age-specific death rates for people ages
25-54 years for leading causes of injury, by sex,
1995
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Figure 3. Age-specific death rates for the leading causes of injury, 1995
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Figure 6. Death rates among males for opiates, cocaine,;
vehicle exhaust gas poisoning by age, 1995
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(the two leading causes of death at that age) (Figure 3).
Poisoning death rates peaked at 35-44 years of age, at
15.9 deaths per 100,000 population, and this rate was
about 1.5 times the rates at each of the adjacent age
groups. By ages 55-64, 65-74, and 75-84 years, the poi-
soning death rates were similar to rates for people in
their early 20s, and the rate for people ages 85 years and
older was 1.3 times the rate for those ages 75-84 years.

In the 35-44 age category, poisoning was the leading
cause of injury mortality; the death rate for poisoning
was 5% higher than the death rate for motor vehicle traf-
fic injury, which, in turn, was 5% higher than the firearm
injury death rate. For males ages 35-44 years, firearm
injuries and poisoning were the two leading causes of
injury death (Figure 4).

The shape of the age distribution of poisoning mortal-
ity is driven by the rates for drug-related poisoning (Fig-
ure 5). For people falling into the age categories between
25 and 54 years of age, 75% to 83% of all mortality from
poisoning was caused by drugs. Even at younger and
older ages, the proportion did not fall below 50%. Age-
specific death rates for poisoning caused by gases and
vapors and by other solid/liquid substances average about
1 per 100,000 to 2 per 100,000 across the age distribu-
tion, with higher death rates for gases and vapors among
people ages 35-54 years and people 75 years and older

than for others.
and motor As highlighted above, opiates,

motor vehicle exhaust gas, and
cocaine were the leading specified
underlying causes of poisoning
deaths in 1995. Death rates for opi-

65-74 75-84 85+

NOTE: Includes codes for nondependent abuse of morphine-type and cocaine-type drugs
(305.5 and 305.6)

ates (unintentional poisoning and
NDAD) peaked at 35-44 years, and
the rate for males (4.2 per 100,000)
was about six times the rate for
females (0.7 per 100,000) (Figure 6).
Death rates for cocaine (uninten-
tional poisoning and NDAD) also
peaked at 35-44 years, but the rate
for males was about half that for opi-
ates. The cocaine death rate for
males (2.0 per 100,000) was nearly
three times the rate for females (0.7
per 100,000). Age-specific death
rates for poisoning by motor vehicle
exhaust gas, unlike those for other
causes of poisoning, were about as
high for people ages 65 years and
older as for people in their 20s. Most
(80% to 85%) of the poisoning deaths
associated with motor vehicle
exhaust gas, regardless of sex or age,
were classified as suicides.
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Figure 5. Age-specific death rates for poisoning,
by cause, 1995
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Geographic patterns. In 1994-1995, age-adjusted poi-
soning death rates ranged from lows of 3 per 100,000 to 4
per 100,000 in six states to highs of 10.0 per 100,000 in
New Jersey, 11.4 per 100,000 in Nevada, and 13.7 per
100,000 in New Mexico (Table 2). New Mexico was one
of six states with disproportionately high percentages of
poisoning deaths attributed to opiates (22% in New Mex-
ico, compared with a national average of 11%). Despite
the fact that the poisoning death rate was significantly
lower in Georgia than in the United States as a whole,
Georgia had a relatively high proportion of poisoning
deaths associated with cocaine, 21% compared with 8%
for the United States. In addition to New Mexico, 16
states, primarily concentrated in the West and Northeast,

had age-adjusted poisoning death rates significantly higher
than the U.S. average. The states with the lowest rates
were generally the states with lower proportions of poison-
ing deaths attributed to drugs.

TRENDS IN POISONING MORTALITY,
1 985- 1 995

The number and the rate of poisoning deaths were higher in
1994 and 1995 than in any year since at least 1979, when
ICD-9 was first implemented (Figure 7). We looked in
detail at trends over the decade from 1985 to 1995 and
found that while in 1985, 13,174 people died as a result of a
poisoning, 10 years later the number was 18,549. From
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Figure 7. Age-adjusted death rates and numbers of deaths for poisoning, by type of code, 1979-1995
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1991 to 1995, the number of poisoning deaths increased
annually. The age-adjusted death rate for poisoning in 1995
was 25% higher than both the 1985 and 1990 rates.
Between 1985 and 1990, the age-adjusted death rate rose

and then fell again. From 1990 to 1994 the rate increased
annually; in 1995 the rate remained at the previous year's
level. The rate for males was 33% higher in 1995 than in
1985, and the rate for females was relatively unchanged
over the period.

Drug-related poisoning deaths among males are

responsible for the increase in the overall poisoning death
rate (Figure 8). From 1985 to 1995, the age-adjusted drug
poisoning death rate among males nearly doubled from 3.7
per 100,000 to 7.2 per 100,000, with increases occurring
nearly every year; the rate for females increased more

slowly, from 2.4 per 100,000 to 3.0 per 100,000. The
death rate for poisoning by gases or vapors, on the other
hand, declined over the decade for both males (33%) and
females (56%) while the rate for other solid/liquid sub-
stances remained relatively unchanged.

Separating the large increase noted for males into its
components reveals large increases in (a) the unintentional
injury death rate for poisoning by drugs (the age-adjusted
rate more than doubled from 2.1 per 100,000 to 4.5 per

100,000), (b) the rate for drug-related poisonings of undeter-
mined intent (the rate also more than doubled, increasing
from 0.4 per 100,000 to 1.0 per 100,000), and (c) the rates

for NDAD associated with drugs other than alcohol (more
than doubling from 0.3 per 100,000 to 0.7 per 100,000).
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The rate of drug-related poisoning suicides did not increase
(Figure 9).

The largest increases in poisoning mortality were

among males ages 35-54; from 1985 to 1995 death rates

for males ages 35-44 years nearly doubled, increasing to

24.0 per 100,000, as did the rate for males ages 45-54,
which increased to 15.3 per 100,000 (with most of the
change taking place since 1990). Age-specific rates for
females ages 35-44 years increased 50% to 8.0 per

100,000, while the rates for females in adjacent age

groups remained practically unchanged (Figure 10).
Virtually all of these increases are associated with poi-

soning by drugs. The poisoning by drugs death rate for
males ages 35-54 years nearly tripled, increasing from 5.5
per 100,000 to 16.1 per 100,000, and the rate for females
ages 35-54 years increased 60% to 6.0 per 100,000 (Fig-
ure 11). From 1985 to 1995, the male death rate associ-
ated with opiates (E850.0 and 305.5) increased from 1.1
per 100,000 to 3.5 per 100,000, and the rate associated
with cocaine use (E855.2 and 305.6) increased from 0.3
per 100,000 to 1.7 per 100,000 for males ages 35-54
years. Rates for females, while much lower than for males,
nevertheless increased over the decade.

MULTIPLE CAUSE OF DEATH DATA

The above analyses of poisoning as an underlying cause of
death represent one perspective on the poisoning mortality
picture in the United States. As described above, two sets
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Figure 8. Age-adjusted death rates due to poisoning, by cause and sex, 1985-1995
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Figure 9. Age-adjusted death rates due to drug-related poisoning by intent and for NDAD by sex, 1985-1995
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Figure I1. Poisoning death rates for males and females ages 35-54 years, 1985-1995
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Figure 10. Age-specific death rates due to poisoning among males and females, 1985-1995
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of codes are used to code and classify poisoning deaths.
The diagnosis codes give much greater detail regarding the
type of poisoning agent than the E-codes, particularly for
poisoning suicides and poisoning deaths of undetermined
intent (for which so many fewer specific E-codes are avail-
able than for unintentional poisoning mortality). In addi-
tion, in the case of poisoning, other causes of death in
addition to the underlying cause provide details on the
substances causing the poisoning. The underlying cause
and the other contributing causes recorded on a death cer-
tificate comprise the multiple causes of death.

In 1995, 417 people committed suicide by poisoning
themselves with analgesics, antipyretics, or antirheumatics
(E950.0). However, the diagnosis code for opiates, 965.0,
further specifies that 35% of the E950.0 suicides were due
to poisoning by opiates and related narcotics (Table 3). Of
the 750 deaths for which poisoning by analgesics,
antipyretics, or antirheumatics of undetermined intent
(E980.0) was listed as the underlying cause of death, 49%
were due to opiate and related narcotic poisoning (code
965.0). In addition, for all ages, 123 suicides and 249
deaths of undermined intent involving other specified
drugs (E950.4 and E980.4) were due to opiates and
related narcotics. Thus, to understand the extent to which
opiates are involved in poisoning deaths, it is critical to
include analysis of all multiple cause of death codes.

Similarly, examination of the diagnosis codes associ-
ated with suicide by other specified drugs (E950.4) reveals
that only 9% (of 852 deaths) were due to poisoning by sur-
face and infiltration anesthetics (cocaine), code 968.5.

Two-thirds of the 669 deaths of undetermined intent by
other specified drugs (E980.4) were due to cocaine.

Multiple cause data are also useful for specifying the
substances involved in "other unintentional drug deaths"
(that is, E858.8). Of the 1986 deaths falling into this cate-
gory in 1995, 1641 also had a diagnosis code of 965.0 (poi-
soning by opiates and related narcotics), 1328 had a diag-
nosis code of 968.5 (poisoning by surface and infiltration
anesthetics including cocaine), and 244 had a diagnosis
code of 980.0 indicating the toxic effects of ethyl alcohol.
Because more than one contributing cause of death can be
recorded on the death certificate, poisoning deaths may be
attributable to more than one poisoning agent; therefore
these totals are not additive.

With a higher level of detail regarding the poisoning
agent available for a large portion of these previously
"other specified" poisoning deaths, these deaths can be
combined with their appropriate E-code counterparts to
obtain more accurate estimates of the deaths associated
with specific substances or classes of substances. Above,
the total number of opiate and cocaine-related poisoning
deaths was reported as the total number of deaths coded
as E850.0 and as 305.5 for opiates (2266) and E855.2 and
305.6 for cocaine (1388). However, as shown in Table 3,
the greater level of detail available in the multiple cause of
death coding shows that a large portion of opiate-related
poisoning deaths have thus far gone uncounted. When we
add the deaths identified through diagnosis codes for opi-
ates (965.0) and cocaine (968.5), the number of opiate-
related poisoning deaths more than doubles and the num-
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In 1995, 3321 people died as a

result of poisoning by cocaine; son-ing. As was the case for opiaLc and cocainec poisoning
rn)ortalit;, deaths from the toxic effects of carbon monox-

the death rate was highest for ide can also be found across other causes of cleath not

35 44. year olds and the rate for iclentifiecl specifically as poisoning cdeaths.

males was nearly three times
that for females.

ber of cocaine-related poisoning deaths is almost two and
a half times the number of cocaine-related deaths based
on E-codes and NDAD codes alone. Thus, we can now

state with more certainty that in 1995, at least 4921
deaths were attributable to opiate poisoning and 3321 to

cocaine poisoning (among drug users not reported to be
chronic abusers). Missing from these counts are deaths for
which poisoning was not the underlying cause of death.
For example, if opiate or cocaine poisoning were reported
as a diagnosis associated with a fall or in a suicide by hang-
ing, then these drug-related deaths are not counted here.
Therefore, the numbers of deaths in which opiates or

cocaine are likely to have played a part are even higher
than the numbers reported here.

Similarly, both diagnosis and E-codes exist for the toxic
effect of carbon monoxide. As noted earlier, self-inflicted
inhalation of motor vehicle exhaust gas (E952.0) was

among the leading causes of poisoning death. These repre-

sent nearly two-thirds of all deaths for which carbon
monoxide was the underlying cause of death (1659/2581
deaths in 1995). Adding in unintentional deaths (E868.2)
and deaths of undetermined intent by inhalation of motor
vehicle exhaust gas (E982.0) raises the proportion of car-

bon monoxide deaths caused by motor vehicle exhaust to

about 75%. The toxic effect of carbon monoxide, diagnosis
code 986, was reported as a cause of death for an addi-
tional 104 poisoning deaths for which the underlying
cause of death was not coded as a carbon monoxide poi-

7lhusi, to thoroughlv address poisoning mortalitN not
onlv shotuld thC uiiderlving caluse of death codes for all cat.-
cgories of intent be included, bhut so shOuldI the diagiosis
codes. ''lhesc cliagnosis codes are onrlvy available froln th-e
NCIHS multiple cause of dleath tapes and are a Lll]HLie Ica-
ture of U.S. m)ortalitv staltistics.

D I S C U S S IO N

In 1995, poisoning was the third leading cause of injury
mortality in the United States. The number of poisoning
deaths was higher than in any previous year since at least
1979. Understanding the epidemiology of poisoning is
more difficult than understanding the epidemiology of
most other causes of injury because of the placement of
codes in several chapters of ICD-9 and because poisoning,
like deaths from firearm injury or from suffocation, cuts
across the categories of intent. ICD-10, due to be imple-
mented for mortality data in 1999, has much the same for-
mat as ICD-9 in terms of poisoning codes being located in
several different chapters.'5

Until quite recently, the generally accepted definition
of poisoning was in terms of its E-codes, that is,
E850-E869. For example, if a data user called NCHS and
asked how many poisoning deaths occurred in 1995, the
answer would have been 9072 (the total of all uninten-
tional poisoning deaths as coded with E-codes). However,
with the release of the framework for presenting injury
mortality data6 and the Injury Chartbook,' the preferred
definition now encompasses poisoning-specific E-codes for
suicide, homicide, and deaths of undetermined intent,
which brings the number of poisoning deaths in 1995 to
16,307. In this paper, we have advocated for adding in
NDAD deaths (code 305), thereby raising the number to
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18,549 deaths. Where we have not yet gone in terms of
defining poisoning deaths is to look for other (non-poison-
ing) deaths for which poisoning was also a cause. For exam-
ple, analyses could be done to determine the number of
motor vehicle traffic or fall-related deaths for which the
toxic effects of alcohol is reported as a contributing cause
of death.

This analysis also points to the level of detail missing in
the external cause of poisoning death codes for suicides
and deaths of undetermined intent butfound in the diagno-
sis codes for poisoning that are useful in further specifying
drugs and for greater insight into the extent to which poi-
soning deaths relate to, for example, opiates and cocaine.
By using the diagnosis codes, we more than doubled the
numbers of poisoning deaths due to opiates and cocaine.

This paper demonstrates, moreover, the critical impor-
tance of the wording used by the certifier in completing the
death certificate. Certifiers may willfully suppress or dis-
guise the true circumstances of the event to protect the
survivors of the decedent. If this happens, it could mean
that the numbers of deaths due to dependent abuse and
due to external causes could be higher and the number
coded to nondependent abuse could be lower. Especially in
the area of injury epidemiology, it is important to recognize
that classification is dependent on the wording used on the
death certificate.
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