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Summary 

Tobacco smoking and the use of alcohol and other drugs are estimated to have caused 20,824 deaths 
in Western Australia in the period 1981-1991 -an average of almost 1,900 deaths per year. There were 
15,026 male deaths and 5,796 female deaths attributable to the use of drugs. 

Tobacco smoking alone was responsible for an estimated 15,453 deaths (11,731 males, 3,721 
females) at an average of 1,405 deaths per year; alcohol use for 4,769 deaths (3,721 males and 1,841 
females) at an average of 434 deaths per year; and the use of other drugs for 602 deaths (368 males and 
234 females) at an average of 55 deaths per year). 

The average annual number of deaths caused by the use of all drugs increased over the period 1981-
1991, but, after allowance was made for differences in the age patterns of the deaths and the ageing of the 
population, overall death rates actually declined - by 23 per cent for males and by 8 per cent for females. 
For each sex the major decline occurred in the late 1980s, but whereas the rate for males was fairly steady 
between 1981 and 1986, the rate for females increased over that period. 

The declines in the age standardised rates for deaths caused by all drugs mainly reflect the changes in 
rates for deaths caused by tobacco smoking, which decreased by 26 per cent for males and by 12 per cent 
for females. Age standardised rates for deaths caused by alcohol use decreased marginally over the period, 
but those for deaths caused by the use of other drugs increased (even though they were slightly lower in 
1991 than in 1984-1987). 

Age-specific rates for deaths caused by tobacco smoking increased with age; those for deaths caused 
by alcohol use were also highest among older people, but were also quite high among young adults. In 
contrast, rates for deaths caused by the use of other drugs were highest among young adults, then 
decreased with age. 
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1 Introduction 

The object of this report is to estimate the total number of deaths which occurred in Western Australia in 
the period 1981 to 1991 and which were attributable to the use of all types of drugs. The report contains 
detailed analyses of sex and age-specific mortality caused by tobacco smoking, and by the use of alcohol 
and other drugs. 1 

The results will enable planners, policy-makers and researchers to make inferences about the impact of 
drugs and of strategies developed in conjunction the National Campaign Against Drug Abuse (NCADA) -
these include the Drinksafe Campaign, the expansion of treatment services for illicit opiate users since 
1985, the opening of sobering-up shelters in mid 1990 and random breath testing (RBT) of W A 
motorists. This report is the third in a series analysing the relationship between drug use and mortality2 . 

Statistical methods 
The numbers of deaths attributable to the use of various drugs have been estimated by the aetiologic 
fractions method developed by Holman, Armstrong and colleagues3. This indirect method requires the 
application of separate sets of probability measures of the contribution to mortality of the use of 
tobacco, alcohol and other drugs. 

Some deaths are wholly attributable to the use of drugs (an example is alcoholic liver cirrhosis), in 
which case the probability (or aetiologic fraction) is 1.0. Most causes of deaths (and morbidity), 
however, cannot be attributed wholly to the use of drugs. For these causes of death, Holman, Armstrong 
and colleagues undertook a detailed analysis of the scientific literature of the health effects of the use of 
drugs. This analysis provided sex and age-specific estimates of the proportions of deaths from particular 
causes which could be attributed to the use of drugs. For example, the analysis concluded that for males 
of all ages 35 per cent of deaths from falls could be attributed to the use of alcohol. The application of 
the probability (or aetiologic fraction) of 0.35 to the number of deaths of males resulting from falls (for 
example, 100) estimates that a number (35) of such deaths could be attributed to the use of alcohol. 
Thus, for causes of death not wholly attributable to the use of a drug, the aetiologic fractions method 
does not identify individual deaths, but provides an estimate of the number of deaths attributable to the 
use ofthat drug. 

For tobacco smoking and the use of alcohol, the aetiologic fractions for some conditions are 
negative (see Tables A I to AS, pages 17 to 21 for the sets of fractions that were used to estimate the 
numbers of deaths attributable to tobacco smoking, alcohol use and the use of other drugs). For these 
conditions, tobacco smoking and the use of alcohol appear to have some protective effect. Examples of 
these are provided in the following notes specific to the drug groups considered. 

Differences in fractions between age groups and between the two sexes are due to variations in the 
pooled estimates of relative risk for specific conditions that were combined with measures of prevalence 
of drug use in Australia in the computation of the sets of fractions. 

This analysis applies the aetiologic fractions method to deaths occurring in Western Australia in the 
period 1981-1990. The numbers of deaths caused (or prevented) by a drug for each five-year age group for 
each set of conditions for males and females were calculated by multiplying the number of sex and cause
specific deaths each year by the corresponding set of aetiologic fractions (positive or negative). These 
numbers were then summed to provide estimates of the total numbers of deaths attributable to the use of 
tobacco, alcohol and other drugs. 

In this report, 'wholly attributable deaths' are deaths from causes of death for which the aetiologic 
fractions for a particular drug are equal to 1.0. 'Other deaths' are the deaths estimated for causes of death 
for which the aetiologic fractions are not equal to 1.0. 

Note: Although this report is not a study of cause-specific mortality, as the total number of deaths for each of the three drug 
groups is an aggregate of the number of deaths attributable to each cause, the cause-specific data has been included with 
this report in Appendix C, to assist other researchers. 

2 Swensen G (1992) Deaths from tobacco smoking in Westem Australia: 1981-1990. Occasional Paper/48. Perth: Health 
Department of W A, W A Drug Data Collection Unit 

Swensen G (1992) Deaths caused by alcohol use in Western Australia: 1981-1990. Occasional Paper/50. Perth: Health 
Department of W A, W A Drug Data Collection Unit 

3 Holman CDJ, Armstrong BK, Arias LN, Martin CA, Hatton WM, Hayward LD, Salmon MA, Shean RE, Waddell VP 
(1990) The quantification of drug caused morbidity and mortality in Australia 1988. Canberra: Australian Government 
Publishing Service 

Mortality attributable to drug use, Western Australia, 1981-1991 Page: 1 



Tobacco smoking 
Apart from perinatal conditions and fire injuries it was assumed that tobacco smoking did not cause 
deaths in persons aged less than 15 years. In accordance with the published aetiologic fractions4 (see 
Tables Aland A2, pages 17 and 18 a protective effect has been applied to the conditions of Parkinson's 
disease and ulcerative colitis for both males and females, and endometrial cancer and hypertension of 
pregnancy for females. 

There are a number of differences between the causes of death for males and females, as five causes 
of death - endometrial cancer, cervical cancer, spontaneous abortion, antepartum haemorrhage and 
hypertension of pregnancy - were specific to females. 

Only one condition (tobacco abuse) has an aetiologic fraction of 1.0. 

Alcohol use 
Alcohol use is considered to provide a protective effect for both males and females aged 15 to 59 years for 
four conditions: ischaemic heart disease, cardiac dysrhythmias, heart failure and cholelithiasis5 (Tables A3 
and A4, pages 19 and 20 The abrupt change from protective effect to no effect at age 60 years for the first 
three of these conditions is somewhat anomalous, but Holman, Armstrong and colleagues2 did not 
believe there was sufficient evidence to support a protective effect of alcohol use for ischaemic heart 
disease (IHD) mortality for people aged 60 or more. The estimate of the total number of deaths caused by 
alcohol use would be substantially changed if a protective effect of alcohol was applicable to people aged 
60 years and over, as the majority of deaths ascribed to IHD occur among older people. 

In response to recent debate about their methodology, including the protective effect of alcohol on 
IHD, Holman and Armstrong re-analysed their 1986 data. They concluded that an 'assumption that the 
protective effect of alcohol on ischaemic heart disease extends beyond 60 years of age results in the 
estimation of a net saving of 1,9011ives as opposed to the net excess of 5,360 deaths'.6 

Apart from perinatal conditions and selected injuries it was assumed that alcohol did not cause 
mortality in persons aged Jess than 15 years. 

A number of conditions are considered wholly attributable to alcohol use (the aetiologic fraction is 
1.0)- these include alcohol poisoning , alcoholic psychosis, alcohol dependence and alcoholic 
cardiomyopathy (see Tables A3 and A4, pages 19 and 20). 

Other drugs 
There is no scientific evidence that the use of opiates, barbiturates, tranquillisers, sedatives, anti
depressants, cocaine, psychostimulants, hallucinogens, cannabis, volatile substances or other or 
unspecified drugs provides a protective health effect (Table AS, page 21). In this report, the term 'other 
drugs' is used to refer to deaths caused by the use of these drugs, rather than the term originally used -
'illicit drugs•2. 

As well as those conditions specific to the use of other drugs (with aetiologic fractions of 1.0), a 
proportion of total cases of other conditions (such as viral hepatitis) is due to the use of other drugs. 

4 Holman CDJ, Armstrong BK, Arias LN, Martin CA, Hatton WM, Hayward LD, Salmon MA, Shean RE, Waddell VP (1990) 
The quantification of drug caused morbidity and mortality in Australia 1988, Part 2. Canberra: Australian Government 
Publishing Service: 346-347 

5 

6 

Holman CDJ, Armstrong BK, Arias LN, Martin CA, Hatton WM, Hayward LD, Salmon MA, Shean RE, Waddell VP (1990) 
The quantification of drug caused morbidity and mortality in Australia 1988, Part 1. Canberra: Australian Government 
Publishing Service: 188-189 

Holman CDJ, Armstrong BK (1993). The quantification of alcohol-caused morbidity and mortality in Australia: the authors 
respond. Medical Journal of Australia (accepted for publication). 
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2 RESULTS AND DISCUSSION 

2.1 Overview 
There were an estimated 20,824 deaths caused by tobacco smoking and the use of alcohol and other drugs 
in Western Australia in 1981-1991 (Table 1)7. Of these deaths, tobacco smoking was responsible for 
15,453 deaths (74 per cent), alcohol use for 4,769 (23 per cent) and the use of other drugs for 602 (3 per 
cent) (Figure 1). On average, there were an estimated 1,893 deaths caused each year by drug use- 1,405 
by tobacco smoking, 434 by alcohol use and 55 by the use of other drugs. 

There were 1,714 deaths (8 per cent) wholly attributable to the use of drugs (that is, due to 
conditions for which the aetiologic fraction was 1.0)- 1,134 (66 per cent) to the use of alcohol and 580 
(34 per cent) to the use of other drugs. In addition to the deaths wholly attributable to the use of drugs, it 
is estimated that a further 19,110 deaths were caused by drugs - 15,453 (81 per cent) by tobacco 
smoking, 3,635 ( 19 per cent) by the use of alcohol and 22 (0.1%) by the use of other drugs. These deaths 
are estimated for causes of death for which the aetiologic fractions are not equal to 1.0. 

These results illustrate clearly the paradox of drug-caused mortality: only 8 per cent of the estimated 
drug-caused deaths in Western Australia in 1981-1991 were unambiguously attributed to the use of drugs. 
More than 9 out of every 10 deaths estimated to have been caused by the use of drugs were partly hidden. 

Between 1981 and 1991, the total annual number of all drug-caused deaths tended to increase (Table 
1). In 1981-1985, there was an average of 1,787 deaths per year, compared with an average of 1,981 
deaths per year in 1986-1991. 

For all drug types, the estimated numbers of deaths were greater for males than for females (Table 
2). Of the 15,453 deaths estimated to have been caused by tobacco smoking, 11,731 (76 per cent) were of 
males and 3,721 (24 per cent) of females. Alcohol use was estimated to have caused the deaths of 2,927 
males (61 per cent of all deaths caused by alcohol use) and of 1,841 females (39 per cent). Of the 602 
deaths estimated to have been caused by the use of other drugs, 368 (61 per cent) were of males and 234 
(39 per cent) of females. 

7 

Figure 1 
Proportions of estimated drug-caused deaths, by drug type 

Western Australia, 1981-1991 

Tobacco 
74.2% 

Other drugs 
2.9% 

Alcohol 
22.9% 

The methodology used in this study provides an accurate estimate of the mortality separately attributable to tobacco 
smoking, alcohol and other drugs. As there is an interactive effect between alcohol use and tobacco smoking for cancers of 
the mouth, pharynx, larynx and oesophagus, a correction may be necessary when separate totals are combined. It has 
recently been estimated that this interaction effect may result in an overestimation of the combined number of deaths, of 
3% or less. (Cf Holman CDJ & Armstrong BK (1992). Lack of positive bias'Of the confounding effect of risk factors 
estimated by marginal aetiological fractions. International Joumal of Epidemiology; 21: 820-823.) 
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Age standardised death rates 
The estimated annual numbers of deaths tended to increase over the period 1981-1991, but, after making 
allowance for the age pattern of the deaths and the ageing of the population, the overall rate for drug
caused deaths declined by 19 per cent- from 113.4 deaths per 100,000 person-years in 1981 to 92.3 in 
1991 (Table 3). 

This decline largely reflects the marked reduction in the age standardised death rate for conditions 
caused by tobacco smoking. Overall, the rate declined by 23 per cent - from 87.0 deaths per 100,000 
person-years in 1981 to 67.3 in 1991. 

Throughout most of the period the age standardised death rate for conditions caused by alcohol use 
fluctuated around 25 deaths per 100,000 person-years, but declined slightly to around 22 per 100,000 in 
1990-1991. 

In contrast to the death rates for conditions caused by tobacco smoking and alcohol use, the age 
standardised death rate for conditions caused by other drugs increased overall by 20 per cent, from 2.5 
deaths per 100,000 in 1981 to 3.0 in 1991. During the mid 1980s, the death rate from these conditions 
was somewhat higher at around 4 per 100,000. 

The age standardised death rates were generally much higher for males than for females, but there 
were marked differences between males and females in the changes in rates over the period 1981-1991. 
The age standardised death rate from conditions caused by all drugs combined declined by 23 per cent for 
males (from 184.3 deaths to 142.4 per 100,000 person-years) and by 8 per cent for females (from 54.2 to 
49.9) (Figure 2; Table Bl, page 23). For each sex the major decline occurred in the late 1980s, but 
whereas the rate for males was fairly steady between 1981 and 1986, the rate for females increased over 
that period. 

As for changes in the overall rate, these declines largely reflect the changes in the age standardised 
death rates for conditions caused by tobacco smoking, the rate for males declining by 26 per cent (from 
149.4 to 110.7) and that for females by 12 per cent (from 35.4 to 31.3) (Figure 3; Table Bl, page 23). 
The age standardised death rates for conditions caused by alcohol use declined for each sex, but by less 
than for conditions caused by tobacco smoking - by 13 per cent for males (from 32.0 to 28.0) and by 3 
per cent for females (from 16.8 to 16.3) (Figure 4; Table Bt, page 23). In contrast to the changes in rates 
for conditions caused by tobacco smoking and alcohol use, age standardised death rates for conditions 
caused by other drugs increased over the period 1981-1991 - by 23 per cent for males (from 3.0 to 3.7) 
and by 21 per cent for females (from 1.9 to 2.3) (Figure 5; Table Bl, page 23). 

Table 3 

Estimated age standardised death rates (per 100,000 person years) by type of drug, 
Western Australia, 1981-1991 

Type of drug Ycur 

19111 19!12 19!13 1984 1985 19!16 19!17 1988 1989 1990 1991 

Tobacco 87.0 87.7 85.9 84.6 78.9 84.3 75.2 77.4 74.8 69.4 67.3 

Alcohol 24.0 26.6 23.7 24.7 26.2 26.4 23.4 25.8 25.4 22.6 21.9 

Other drugs 2.5 2.7 3.3 4.2 4.1 4.1 4.0 3.0 2.8 3.0 3.0 

All drugs 113.4 117.0 112.9 113.5 109.1 114.8 102.6 106.1 103.0 95.0 92.3 

Mortality attributable to drug use, Western Australia, 1981-1991 Page: 6 
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Estimated age standardised death rates for other drugs by sex 
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Age pattern of deaths 
Around half of all deaths caused by drug use occurred among people aged 70 years or older (Table 4), with 
the proportion of deaths in that age group increasing slightly over the period 1981-1991 (see also Figure 
6). Relatively very few of the deaths caused by drugs occur among people less than 50 years of age. 

The age pattern of drug-caused deaths differs markedly between tobacco smoking and the use of 
alcohol and other drugs (Table 5 and Table 6 for details of estimated deaths for drug type by age group). 
Death rates from tobacco smoking increase steadily with age, and those from alcohol use reach a minor 
peak for the 20 to 24 year age group then are fairly steady until age group 60 to 64 years from which 
they increase rapidly with age. The pattern for other drugs is quite different- death rates are highest for 
age groups between 20 and 34 years, then are fairly steady before decreasing among the oldest age groups. 

These differences reflect the preponderanc~ of deaths from chronic conditions (for example, cancers) 
that are related to long-term tobacco smoking or alcohol use (or long latent periods in the development of 
these conditions), and the consequences of short-term abuse of drugs by young adults (manifested in 
deaths due to causes such as drug dependence, injuries and suicide). 

Deaths 

Figure6 
Estimated numbers of deaths caused by all drugs, by age group 

Western Australia, 1981-1991 

19811982 

70+ 
60-69 

50-59 
40-49 1983 1984 

1985 1986 
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Table 5 

Estimated age-specific death rates (per 100,000 person-years) by type of drug, 
Western Australia, 1981-1991 

Age group Tobacco Alcohol Other drugs All drugs 

0-4 B.O 2.5 0.2 15.6 

5-9 0.0 1.6 - 1.7 

10-14 0.0 1.9 0.2 2.1 

15-19 0.4 14.9 2.6 17.8 

20-24 0.9 20.6 6.0 27.5 

25-29 2.6 14.8 7.2 24.4 

30-34 3.7 13.2 6.1 23.0 

35-39 10.2 12.9 5.4 28.4 

40-44 22.6 16.9 4.3 43.7 

45-49 50.4 18.0 3.8 72.0 

50-54 J 18.0 19.3 4.0 141.1 

55-59 167.1 13.2 3.9 183.9 

60-64 306.1 83.3 4.9 393.9 

65-69 450.8 97.9 4.2 552.4 

70-74 681.5 133.1 4.2 818.3 

75-79 757.0 185.8 4.5 946.9 

80-84 991.2 273.8 3.0 1267.4 

85+ 1411.1 472.9 0.9 1884.9 

Mortality attributable to drug use, Western Australia, 1981-1991 Page: 11 
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2. 2 Deaths caused by tobacco smoking 
The number of deaths estimated to have been caused by tobacco smoking increased with age, with the 
male:female ratio of deaths being around 3: I for each age group (Table 7). The mortality impact of 
tobacco smoking among older people is substantial - almost four-fifths of deaths caused by tobacco 
smoking (12,361 deaths out of a total of 15,453 deaths) occurred among people aged 60 years and over, 
and more than a half of the deaths (8,208 deaths) among those aged 70 years and over. 

As noted above, the age standardised death rate for each sex decreased over the period 1981-1991: the 
rate for males decreased by 26 per cent and that for females by 12 per cent (Figure 3). Reflecting these 
decreases, the male:female standard~sed death rate ratio decreased from 4.3:1 in 1981 to 3.6:1 in 1991. 

Though not studied in this report, it is very likely that the decrease in mortality is closely related to 
the decline in both smoking prevalence and reduced tar levels in cigarettes smoked by Australian adults.8 

Table 7 

Estimated number of deaths caused by tobacco smoking, by sex and age group, 
Western Australia, 1981-1991 

Age group Males Females Persons 

No. Per cent No. Per cent No. Per cent 

0-9 96 0.8 70 1.9 167 1.1 

10-19 4 1 5 

20-29 34 0.3 15 0.4 49 0.3 

30-39 132 1.1 48 1.3 180 1.1 

40-49 533 4.5 146 3.9 679 4.4 

50-59 I ,623 13.8 388 I 0.4 2,011 13.0 

60-69 3,248 27.7 906 24.3 4,153 26.9 

70+ 6,061 51.7 2,146 57.7 8,208 53.1 

All ages 11,732 100.0 3 '721 100.0 15,453 100.0 

Note: Column totals may vary because of rounding for presentation .. 

8 
Australian Institute of Health and Welfare (I 992) Australia's health 1992: the third biennial report of the Australian lnstitute 
of Health and Welfare. C;mberra: Australian Government Publishing Service 
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2.3 Deaths caused by alcohol use 
More than two-fifths of the deaths estimated to have been caused by alcohol use occurred among people 
aged 70 years and over. The proportion of the female deaths that occurred in that age group (54 per cent) 
was higher than that of male deaths (37 per cent) (Table 8). The numbers of female deaths increased fairly 
steadily with age but the age distribution of male deaths was bi-modal with 14 per cent of all male deaths 
occurring in the 20-29 year age group. Almost three-tenths of the male deaths estimated to have been 
caused by alcohol use occurred in the 10 to 39 year age group. In contrast, less than 14 per cent of female 
deaths occurred in that age group. The proportion of the male deaths in this age group attributable to 
deaths classified in the !CD group External causes of injury and poisoning (which includes 
motor vehicle road accidents, suicide, etc.) was higher than that of the female deaths. 

Table 8 

Estimated numbers of deaths caused by alcohol use, by sex and age group, 

Western Australia, 1981-1991 

Age group Males Females Persons 

No. Per cent No. Per cent No. Per 

0-9 33 1.1 20 1.1 53 

10-19 175 6.0 56 3.0 231 

20-29 401 13.7 93 5.0 494 

30-39 247 8.4 99 5.4 346 

40-49 198 6.8 138 7.5 336 

50-59 79 2.7 162 8.8 241 

60-69 716 24.4 287 15.6 1,002 

70+ I ,079 36.8 987 53.6 2,066 

cent 

1.1 

4.8 

10.4 

7.2 

7.1 

5.0 

21.0 

43.3 

All ages 2,927 100.0 1,842 100.0 4,769 100.0 

Note: Column totals may vary because of rounding for presentation. 
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2. 4 Deaths caused by the use of other drugs 
In contrast to deaths caused by tobacco smoking and alcohol use, deaths resulting from the use of other 
drugs largely involved people in their 20s and 30s. Of the 602 deaths caused by the use of other drugs, 
337 (56 per cent) were of people in the 20-39 age group (Table 9). Only 87 deaths ( 14 per cent) were of 
people aged 60 years or older. 

The changes in male and female age standardised death rates differed over the period 1981-1991 The 
rate for males increased sharply from 3.0 deaths per 100,000 person-years in 1981 to 5.4 in 1987 (82 per 
cent), then declined to a level around 4- still about a third higher than the 1981 level (Figure 5; Table 
Bl, page 23). The rate for females more than doubled between 1981 and 1984 (from 1.9 to 4.1), then 
declined to a rate similar to that for the beginning of the period. 

Almost two-thirds of the male deaths caused by the use of other drugs involved men aged 20-39 
years (234 deaths), whereas only 103 (44 per cent) of the female deaths involved women in that age 
group. The differences between the age patterns of male and female mortality from the use of other drugs 
is largely attributable to the differences in age of death for the various drugs. The use of opiates 
(particularly heroin) was responsible for the high number of male deaths in the 20-39 years age group. 
Deaths from the use of tranquillisers, sedatives and anti-depressants tended to be more common among 
older women. 

Table 9 

Estimated numbers of deaths caused by the use of other drugs, by sex and age group, 
Western Australia, 1981-1991 

Age group Males Females Persons 

No. Per No. Per No. Per 
cent cent cent 

0-9 2 0.6 1 0.4 3 0.5 

10-19 31 8.4 6 2.6 37 6.2 

20-29 129 35.1 55 23.8 184 30.8 

30-39 105 28.7 48 20.6 153 25.6 

40-49 35 9.6 44 I8.8 79 I3.2 

50-59 25 6.9 3I I 3. I 56 9.3 

60-69 23 6.3 28 12.1 5 I 8.6 

70+ I 6 4.4 20 8.5 36 6.0 

All ages 369 100.0 233 100.0 602 100.0 

Note: Column totals may vary because of rounding for presentation. 

Mortality attributable to drug use, Western Australia, 1981-1991 Page: 15 



Appendix A 

Tables of aetiologic fractions 
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Appendix C 

Tables of cause specific mortality by 
sex and drug group 

Mortality attributable to drug use, 1981-1991 Pa~e: 24 
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