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Morbidity and Mortality Attributable to
Alcohol, Tobacco, and Illicit Drug Use
in Canada
Eric Single, PhD, Lynda Robson, PhD, Jiirgen Rehm, PhD, and Xiaodi Xi, PhD

There have been relatively few attempts
to estimate morbidity and mortality attribut-
able to alcohol, tobacco, or illicit drugs in
Canada, and no study has estimated deaths
and hospitalizations attributable to all types of
substance abuse.' In this article, we present
the results of a study designed to estimate
mortality and morbidity attributable to alco-
hol, tobacco, and illicit drug use undertaken as
part of a larger investigation of the economic
costs of substance abuse in Canada in 1992.2
This study used the definition of abuse
adopted by Collins and Lapsley,3 whereby
drug abuse encompasses any use that involves
a social cost additional to the resource costs of
the provision of that drug. The consequences
of "abuse" are therefore not limited to those
associated with dependence or heavy use and
include morbidity and mortality associated
with moderate use if such use incurs social
costs to the community.

Methods

A list of potential causes of morbidity
and mortality associated with substance
abuse was developed from reviews of large-
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scale epidemiological studies on alcohol,46
tobacco,467 and illicit drugs.468 All condi-
tions identified in these reviews that were, by
definition, related to substance abuse were
included. For some conditions in which sub-
stance abuse is a contributory but not a nec-
essary cause, etiologic fractions were deter-
mined directly from case series data. Sources
of directly determined etiologic fractions
were both American5-9 and Canadian. (The
major causes directly determined with Cana-
dian data were motor vehicle accidents,'0 fire
injuries," AIDS cases attributed to illicit
drugs,2 and suicide.'2) For most conditions in
which substance abuse is a contributory
cause, estimates of the relative risk of partic-
ular disorders for different levels of alcohol,
tobacco, or illicit drug use were combined
with prevalence data on the number of per-
sons consuming at different levels to derive
the etiologic fraction, or proportion of cases
that could be attributed to the use of alcohol,
tobacco, or illicit drugs. The following for-
mula was used: [(P0 + PI(RR) - 1] / [P0 +
PI(RRM)], where P0 and P1 are the prevalence
rates for nonusers and users, respectively,
and RR, is the relative risk for users relative
to nonusers. In instances in which the etio-
logic fraction took different levels ofuse into
account, as in the case of alcohol consump-
tion, an appropriate altemative computation
was used (see formula 1.9 in English et al.4).

Etiologic fractions were based on
pooled estimates of relative risk rather than
on single studies. For some causes of disease
and death, separate estimates of the relative
risk of morbidity vs mortality were calcu-
lated when there were sufficient studies. In
cases in which it was established that the use
of a psychoactive substance actually pre-
vents rather than causes certain disorders
(e.g., the protective effect of low-level alco-
hol consumption against coronary heart dis-
ease), numbers of deaths and hospitalizations
prevented were calculated (and reported
here) but not subtracted from the numbers of
deaths and hospitalizations caused by the use
of these substances, since the primary aim
was to estimate total morbidity and mortality
caused by substance abuse.

The prevalence data for alcohol were
based on a linear interpolation of findings
from national surveys conducted in 1990
(the Health Promotion Survey) and 1994
(Canada's Alcohol and Other Drugs Survey),
adjusted to correspond to the normal quan-
tity/frequency measures used in epidemio-
logic studies of relative risk. 13 Abstinence
and low-level, hazardous, and harmful drink-
ing were defined, respectively, as less than
0.25, 0.26 to 40, 41 to 60, and 61 or more
grams of ethanol per day for men and less
than 0.25, 0.26 to 20, 21 to 40, and 41 or

more grams per day for women.4 Prevalence
estimates for drinking among pregnant
women were taken from the 1991 General
Social Survey, and the proportion of preg-
nant women who smoked was estimated
from the 1994 Survey on Smoking in
Canada. Prevalence rates for opiate and
cocaine use were derived from the 1994
Alcohol and Other Drugs Survey.

Relative risks and etiologic fractions
were calculated, and the etiologic fractions
were then applied to the reported number of
deaths and hospitalizations for each cause of
disease or death by age, gender, and
province to estimate morbidity and mortality
attributable to alcohol, tobacco, and illicit
drugs in Canada in 1992. The diagnosis at
the time of separation from a hospital stay is
generally more copmlete and accurate than
diagnosis at admission, so hospital separa-
tion data are used to indicate the number of
hospitalizations.

Results

Tables 1 through 3 present the number
of deaths, potential years of life lost (repre-
senting the difference between age of death
and life expectancy after taking age and gen-
der into account), and hospital separations
and hospitalization days attributable to alco-
hol, tobacco, and illicit drug use in 1992. The
diagnosis at the time of separation from a
hospital stay is generally more complete and
accurate than diagnosis at admission, so hos-
pital separation data are used to indicate the
number of hospitalizations.

Alcohol

It was estimated that, in 1992, 6701
Canadians lost their lives owing to alcohol
consumption. The largest number of alcohol-
related deaths stemmed from impaired-
driving accidents. It was estimated that 1021
men and 456 women died in motor vehicle
accidents caused by alcohol impairment.
Alcoholic liver cirrhosis accounted for 960
deaths, and there were 918 alcohol-related
suicides. Furthermore, the findings regarding
years of potential life lost indicate that many
of these deaths involved relatively young
individuals. As a result of the high incidence
of alcohol-related accidental deaths and sui-
cides, the number of potential years of life
lost was relatively high at 186257 (134495
for men and 51 762 for women). This repre-
sented 27.8 years of potential life lost per
alcohol-related death. Motor vehicle acci-
dents accounted for 22% of all alcohol-
related deaths and 33% of potential years of
life lost, indicating the relatively young age

of those involved in fatal alcohol-related
traffic accidents. It was estimated that 86076
alcohol-related hospitalizations (56474 for
men and 29 602 for women) occurred in
1992. Not taking comorbidity into account,
the number of alcohol-related hospitalization
days was estimated at 1 149106 (755205 for
men and 393 902 for women). The greatest
numbers of alcohol-related hospitalizations
involved accidental falls (16 901), alcohol
dependence syndrome (14316), and motor
vehicle accidents (11 154). The greatest num-
ber of hospitalization days involved acciden-
tal falls (308 224 days), indicating the serious
nature of such injuries. Thus, although acci-
dental falls accounted for only 6% of alco-
hol-related deaths, they accounted for 20%
of hospitalizations and 27% of hospitaliza-
tion days attributed to alcohol. In contrast,
motor vehicle accidents accounted for 22%
of deaths but only 13% of hospitalizations
and 12% of hospitalization days attributed to
alcohol.

These estimates of alcohol-attributable
morbidity and mortality represented 3% of
total mortality, 6% of total years of potential
life lost, 2% of hospitalizations, and 3% of
total hospitalization days due to any cause in
Canada for 1992. It should also be noted,
however, that alcohol prevented an estimated
7401 deaths (5162 in men and 2239 in
women): 4205 deaths due to ischemic heart
disease, 2965 deaths due to stroke, 183
deaths due to heart failure and other heart
conditions, and 47 deaths from other causes.
Thus, the number of deaths averted by low-
level alcohol use was greater than the num-
ber of deaths caused by alcohol use. How-
ever, because alcohol-related mortality
frequently involves relatively young persons,
while the benefits apply mainly to older
adults, the number of potential years of life
lost due to alcohol was much greater than the
potential years of life saved by alcohol use
(186257 vs 88656). Furthermore, the num-
ber of hospitalizations averted by alcohol use
(45 414) was much lower than the corre-
sponding number of hospitalizations caused
by alcohol (86076).

Tobacco

The number of tobacco-related deaths
in Canada was estimated at 33 498 for 1992.
Smoking-related lung cancer accounted for
the largest number of deaths (11 704), repre-
senting 35% of all deaths attributed to
tobacco use. Tobacco-related ischemic heart
disease accounted for 6762 deaths, and
chronic obstructive pulmonary disease
accounted for 5816. More than two thirds of
those who died from tobacco-related causes
in Canada were men. There were 208 095
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hospitalizations due to tobacco use. The
largest number of smoking-related hospital-
izations involved ischemic heart disease
(37 748 for men and 14 363 for women).
There were more than 3 million hospitaliza-
tion days resulting from tobacco use. The
most common causes of tobacco-related hos-
pitalization days were chronic obstructive
pulmonary disease (630282 days, represent-
ing 21% of all smoking-related hospitaliza-
tion days), stroke (570 289 days, or 19% of
the total), ischemic heart disease (450 795
days, or 15% of the total), and lung cancer
(423 239 days, or 14% of the total). Tobacco-
attributed morbidity and mortality accounted
for 17% of total mortality, 16% of total
potential years of life lost, 6% of hospitaliza-
tions, and 7% of all hospitalization days due
to any cause in Canada in 1992. Tobacco use
did not prevent nearly as many deaths or
hospitalizations as it caused. It was estimated
that 356 deaths were prevented (237 in men
and 119 in women), mainly owing to the
beneficial effects of smoking on Parkinson's
disease (295 deaths averted) and endometrial
cancer (59 deaths averted). The number of
hospitalizations averted as a result of smok-
ing was estimated at 3067 (1196 for men and
1871 for women).

Illicit Drugs

The number of illicit drug-related
deaths in 1992 was estimated at 732, repre-
senting 0.4% oftotal mortality. Most of these
deaths involved men (87%). Suicide
accounted for 42% of illicit drug-related
deaths, while opiate poisoning and cocaine
poisoning accounted for 14% and 9%,
respectively. AIDS acquired through illicit
drug use accounted for 61 deaths (8% of all
illicit drug-related deaths). Although illicit
drug-related mortality was thus infrequent
relative to deaths caused by alcohol and
tobacco, such deaths involved younger vic-
tims. The 732 deaths resulted in 31147
potential years of life lost, or 42.6 years per
death and 1% of total years of life lost owing
to any cause in 1992. No deaths were pre-
vented by illicit drug use. There were 7095
hospitalizations (0.2% of total hospitaliza-
tions in 1992) and 58 571 hospitalization
days due to illicit drug use. Drug psychosis
(1207), assaults (1184), and cocaine abuse
(1151) were the most common causes of
illicit drug-related hospitalizations.

Discussion

The estimates of morbidity and mortal-
ity attributable to substance abuse described
here are generally lower than American esti-
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mates8 4and those of prior Canadian
studies.'5 In particular, the estimate of
tobacco-related deaths in this study is 18%
lower than a Canadian estimate for 1991.15
The lower estimate of tobacco-related mor-
tality in this study appears to be largely due
to the use of pooled estimates of relative risk
rather than reliance on a single study.'6 For
example, whereas the prior study estimated
the relative risk of lung cancer for male
smokers vs nonsmokers at 22, the corre-
sponding estimate in this study (based on
pooling of estimates from 10 other studies in
addition to the study used in the prior esti-
mate) was only 13. Pooled estimates of rela-
tive risk were similarly lower with regard to
chronic obstructive pulmonary disease and
ischemic heart disease.

The estimate of 6701 deaths attributable
to alcohol in this study is much lower than
the most recent estimate of 19 163 for
1991.17 This and similar differences with
regard to morbidity were largely due to the
use of much more precise estimates of rela-
tive risk (many of the studies we used were
not available for earlier studies), the use of
specific rather than broad disease categories
(e.g., prior estimates applied a single etio-
logic fraction to all forms of cancer, includ-
ing many types in which there is no evidence
of a causal connection to alcohol use), and
the control of age, gender, and province in
this study (whereas prior estimates did not
standardize for these variables, and thus, for
example, even some childhood cancer deaths
were attributed to alcohol).

While our estimates are lower than
those of prior studies, they nevertheless
indicate that alcohol, tobacco, and illicit
drug use represent a major source of death
and illness in Canada. Substance abuse
accounts for 21% of total mortality, 23% of
total potential years of life lost, 8% of total
hospitalizations, and 10% of hospitalization
days due to any cause. D
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