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EPIDEMIOLOGY
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Abstract — Aims: The study aim was to calculate Irish alcohol-attributable fractions (AAFs) and to apply these measurements to
existing data in order to quantify the impact of alcohol on mortality. Methods: Exposure of the Irish population to alcohol was derived
from a national survey and combined with estimates of the alcohol–disease/injury risk association from meta-analyses in the interna-
tional literature to calculate Irish AAFs. In diseases for which relative risk estimates were not available, such as injury, AAFs were taken
directly from Ridolfo and Stevenson [(2001) The quantification of drug-caused mortality and morbidity in Australia, 1998. In Drug
Statistics Series no. 7. AIHW cat. no. PHE 29. Australian Institute of Health and Welfare, Canberra]. AAFs were applied to national
datasets to calculate alcohol-attributed mortality caused or prevented and potential years of life lost (PYLL) or saved. Results: In
Ireland, over the 5-year period from January 1, 2000 to December 31, 2004, alcohol was estimated to have caused 4.4% (6584) of
deaths and 10.8% (131,245) of all-cause PYLL. Alcohol was estimated to have prevented 2.7% (3967) of deaths and 1.5% (18,285) of
all-cause PYLL. This resulted in an estimated net effect of 1.8% (2616) of deaths and 9.3% (112,959) of all-cause PYLL. Chronic
conditions were responsible for 69% of alcohol-attributable deaths and acute conditions for 31%. Conditions not wholly attributable to
alcohol accounted for 83% of deaths as opposed to 17% for conditions wholly caused by alcohol. Conclusions: This study showed for
the first time the full magnitude of deaths from alcohol in Ireland and revealed that while young people and those dependent on alcohol
are at high risk of negative outcomes due to alcohol, particularly acute injuries, at an individual level, at a population level it is in fact
moderate drinkers and chronic diseases, not wholly attributable to alcohol, that are associated with most alcohol-attributed deaths. The
findings of this study suggest that policies focusing on the whole population attitude to alcohol, and chronic conditions and conditions
partially attributable to alcohol, would yield considerable public health benefits.

INTRODUCTION

Alcohol has long been known as a risk factor for disease
(Rehm et al., 2004). The World Health Organisation
(WHO) estimates that alcohol consumption is the third larg-
est lifestyle risk factor for disease burden in developed
countries and that, globally, alcohol accounts for 3.2%
(1.8 million) of deaths and 4% (58.3 million) of disability-
adjusted life years. However, while being a major risk factor
for disease, alcohol can also have positive effects on health;
for example, it is associated with reduced risk of heart dis-
ease at certain low consumption levels (World Health
Organisation, 2004).

Ireland now has one of the highest levels of alcohol con-
sumption in the world. In 2003, the Irish adult per capita
consumption (calculated from the Revenue Commissioner’s
alcohol sales data and the Central Statistics Office’s [CSO]
population data) of pure alcohol was 13.35 l compared with
a European average of 9.1 l and a global average of 4.9 l
(World Health Organisation, 2004). Both the overall quantity
of alcohol consumed and the pattern of consumption have dra-
matically changed in recent years in ways that are known to
be dangerous to health. Overall consumption increased steadi-
ly from 7.72 l per capita in 1972 to a peak of 14.3 l in 2001
(Strategic Task Force on Alcohol, 2004). Between 2001 and
2003, consumption decreased to 13.35 l and it remained
around this level until 2007. Increasing alcohol consumption
among women and young people as well as an increase in
adult binge drinking is associated with this development
(Mongan et al., 2007). In 2002, 28.6% of men and 13.3% of
women reported that they drank more than the recommended
weekly limits for alcohol. There were also a high proportion of
abstainers (23%) in Ireland compared with other EU countries
and hence the per capita consumption for alcohol consumers

would be even higher than the estimates given (Morgan
et al., 2009; Ramstedt and Hope, 2005).

Despite this, the research literature on the outcomes associ-
ated with alcohol use in Ireland is limited.

To date, Irish research on outcomes due to alcohol has fo-
cussed on either high risk alcohol consumers or on outcomes
either wholly or mostly attributable to alcohol (Ramstedt and
Hope, 2005; Mongan et al., 2007). Heavy drinkers and people
with alcohol dependence in the general population who ex-
ceed the guidelines advocated by various experts are
undoubtedly at high risk of alcohol-related harm, yet they
contribute only a minority to the total numbers of alcohol ca-
sualties (Krietman, 1986). Studies that focus only on people
with alcohol dependence in the population or only on diseases
wholly or mostly attributable to alcohol greatly underestimate
the total harm done by alcohol, and strategies that target only
these people or diseases will inevitably have limited success
in reducing alcohol-related harm in our community.

The alcohol-attributable fraction (AAF) is the proportion of
the cases recorded in a population with a particular condition
that is estimated to be caused by alcohol. The AAF method
has been developed to quantify, at the population level, the
contribution of alcohol to all diseases and injuries for which
it is known to be causally related. It is considered one of the
best methods currently available at quantifying the harms and
benefits due to alcohol (World Health Organisation, 2000).

This method has a number of significant advantages over
previous methods of measuring alcohol-related harm. It
measures the impact of alcohol at all levels of consumption
and on development of all diseases associated with alcohol.
It dissociates the recording of alcohol consumption from
that of disease or injury and hence overcomes both recall
bias, affecting the association with alcohol disease when us-
ing self-reported recall, and reporting bias, affecting the
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reporting of alcohol consumption as a cause of disease in offi-
cial statistics. Another merit of the AAF method is that it
quantifies the effect of alcohol at the population, not the indi-
vidual, level. This is particularly important for diseases where
alcohol is not the sole cause, and so at the individual level it is
very difficult to say whether alcohol caused a particular per-
son’s disease, but at the population level it is possible to say
that alcohol caused a proportion of all disease.

The outcomes associated with alcohol vary from country to
country as a consequence of a number of factors such as dif-
ferences in the levels and patterns of drinking. WHO stresses
the importance of efforts to monitor alcohol consumption and
outcomes at the country level in order to inform alcohol pol-
icies that serve individual country needs (World Health
Assembly, 2005). In Ireland, a country known to have higher
overall levels of alcohol consumption and higher levels of
binge drinking than nearly any other country (Rehm et al.,
2004, 2007b; Sjogren et al., 2000), it is essential to have mea-
sures that accurately reflect the Irish situation.

The study aim was to combine international relative risk es-
timates with Irish consumption data to calculate Irish AAFs
and to apply these measurements to existing datasets in order
to quantify the impact of alcohol on mortality from January 1,
2000 to December 31, 2004.

MATERIALS AND METHODS

The key process was the calculation of disease-specific Irish
AAFs. This was possible for AAFs derived by the indirect
method. For AAFs derived by the direct method (i.e. for inju-
ries), the data were not available to enable Irish specific AAFs
to be created, and for these outcomes the AAFs were taken
directly from Ridolfo and Stevenson (2001).

The calculation of indirectly derived AAFs required two
fundamental pieces of information: the relative risk (the causal
relationship between exposure to alcohol consumption and the
condition being studied) and prevalence of different levels of
consumption (the proportion of males and females in different
age groups consuming alcohol at levels corresponding to dif-
ferent categories of risk).

To identify the risk of an outcome associated with alcohol
consumption, the international literature was systematically
reviewed for meta-analyses or systematic reviews on the asso-
ciation between alcohol and injury or disease. Relative risks

by alcohol consumption category (abstainer, low risk, risky
and high risk; Table 1) were identified, including by age
and sex where available. Relative risk estimates were ex-
tracted from the work undertaken by Rehm et al. (2004),
with the exception of colorectal cancer, where the relative risk
came from the work by Cho et al. (2004), and ischaemic heart
disease (IHD), where the relative risk came from the work by
Ridolfo and Stevenson (2001). Rehm et al.’s (2004) work was
chosen as it was a comprehensive and systematic review of
the alcohol epidemiological literature up to 2004 and reported
risk associated with categorical exposures estimates consistent
with Irish survey data and previous AAF work. Subsequent to
Rehm’s work, further evidence on the risk relationship be-
tween alcohol and colorectal cancer was published in two
large studies: a pooled meta-analysis of eight cohort studies
(Cho et al., 2004) and a dose–response meta-analysis of pub-
lished cohort studies (Moskal et al., 2007), which confirmed
that there is a dose–response causal relationship between al-
cohol and colorectal cancer. Cho et al.’s (2004) work was
chosen as it quantified alcohol consumption in categories suit-
able for use with the AAF method. Ridolfo and Stevenson’s
(2001) work was used to quantify the association between al-
cohol and IHD as a pattern weighting, which was not
available to the authors of this study and was used in Rehm
et al.’s (2004) work.
To quantify exposure to alcohol into categories that matched

those used in deriving relative risk estimates, survey data and
alcohol sales data were combined. Adult per capita consump-
tion for 2006, derived from the Revenue Commissioner’s
alcohol sales data and the CSO’s population data, was taken
to be the best indicator of overall consumption in Ireland.
Survey data were assumed to correctly estimate the preva-

lence of abstinence and the proportion of alcohol consumed by
males and females, but to underestimate the actual prevalence
of alcohol consumption in drinkers or to be biased towards
lower consumption categories of the alcohol distribution.
The national Survey of Lifestyles, Attitudes and Nutrition
(SLÁN 2007) was used as it collected alcohol quantity and fre-
quency information in a way enabling average grams of pure
alcohol daily to be calculated. It had a large sample with a good
response rate (10,364 respondents, 62% response rate), it was
representative of the general population in Ireland when com-
pared with Census 2006 figures and was further weighted to
match the Census for analysis (Morgan et al., 2009). However,
this survey accounted for only approximately a third of adult

Table 1. Prevalence of alcohol consumption in Ireland, by age and sex, SLÁN 2007 and adjusted to per capita consumption

Consumption
category Grams of

alcohol

5-year age group

18–19 20–24 25–29 30–34 35–39 40–44 45–49 50–54 55–59 60–65 65–69 70–74 75+ 18–99

Abstainer
Male 0–0.24 17 6 9 13 13 13 16 16 21 23 25 35 38 16
Female 0–0.24 17 11 16 17 17 20 21 21 26 40 47 48 60 25

Low risk
Male 0.25–39.9 74 (38) 83 (48) 82 (51) 82 (50) 81 (56) 82 (49) 79 (50) 75 (44) 70 (43) 71 (47) 71 (48) 61 (44) 60 (46) 77 (48)
Female 0.25–19.9 77 (48) 78 (40) 76 (39) 78 (55) 78 (52) 76 (51) 74 (48) 76 (52) 72 (55) 56 (43) 50 (42) 50 (37) 39 (31) 70 (46)

Risky
Male 40–59.9 6 (18) 7 (16) 6 (16) 4 (16) 4 (12) 4 (18) 3 (9) 7 (17) 6 (9) 3 (9) 3 (10) 2 (6) 2 (5) 5 (13)
Female 20–39.9 5 (18) 9 (26) 7 (26) 5 (17) 4 (18) 3 (17) 5 (17) 2 (17) 2 (12) 3 (10) 3 (7) 1 (12) 1 (6) 4 (17)

High risk
Male 60+ 3 (27) 5 (29) 3 (24) 1 (21) 3 (19) 2 (21) 2 (25) 3 (23) 2 (27) 2 (20) 1 (17) 2 (15) 0 (11) 2 (22)
Female 40+ 1 (17) 2 (23) 1 (18) 0 (11) 1 (13) 0 (12) 0 (14) 1 (11) 1 (8) 1 (7) 0 (3) 0 (2) 0 (2) 1 (12)
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per capita alcohol consumption. Therefore, the daily re-
corded volume of consumption for each male and female
was increased by three, and these adjusted volumes were
used to generate four age–sex categories of alcohol con-
sumption (Table 1).

The majority of indirectly calculated AAFs were based on
the sum of the partial AAFs as below:

AF = Pa RRa−1ð Þ½ � + Pb RRb−1ð Þ½ � + Pc RRc−1ð Þ½ �f g
= Pa RRa−1ð Þ½ � + Pb RRb−1ð Þ½ � + Pc RRc−1ð Þ½ � + 1f g

RRa=relative risk of disease associated with low risk alco-
hol consumption compared with no alcohol consumption

RRb=relative risk of disease associated with risky alcohol
consumption compared with no alcohol consumption

RRc=relative risk of disease associated with high risk alco-
hol consumption compared with no alcohol consumption

Pa=prevalence of low risk alcohol consumption
Pb=prevalence of risky alcohol consumption
Pc=prevalence of high risk alcohol consumption
Diagnoses of unspecified liver cirrhosis, heart failure and

stroke required further adjustment in order to calculate AAFs
due to challenges with the International Classification of Dis-
eases (ICD-9) coding for these diseases. These are described
in detail in Appendix 1.

Once the Irish specific AAFs were determined, they were
applied to deaths in each of the 42 categories of alcohol-related

Table 2. Irish alcohol-attributable fractions

AAF

Range

Disease or injury ICD-9 codes Male Female

Wholly alcohol-attributable diseases
Alcoholic psychoses 291 100% 100%
Alcoholic dependence 303 100% 100%
Alcohol abuse 305 100% 100%
Alcoholic polyneuropathy 357.5 100% 100%
Alcoholic cardiomyopathy 425.3 100% 100%
Alcoholic gastritis 535.3 100% 100%
Alcoholic fatty liver, acute alcoholic hepatitis,
alcoholic liver cirrhosis, unspecified alcoholic liver damage

571.0–571.3 100% 100%

Elevated blood alcohol level 790.3 100% 100%
Aspiration E911 100% 100%
Toxic effect of ethyl alcohol, toxic effect of methyl alcohol 980.0, 980.1 100% 100%

Chronic alcohol-attributable diseases
Lip and oropharyngeal cancer 140, 141, 143–146, 148, 149, 230.0 42–62% 22–59%
Oesophageal cancer 150, 230.1 45–61% 28–59%
Liver cancer 155, 230.8 37–56% 24–57%
Laryngeal cancer 161, 231.0 49–67% 34–67%
Female breast cancer <45 years 174, 233.0 n.a. 17–23%
Female breast cancer >45 years 174, 233.0 n.a. 7–17%
Colorectal cancer 153–154 5–13% 1–9%
Epilepsy 345 52–74% 38–76%
Hypertension 401–405 37–56% 17–39%
Cardiac arrhythmias 427.0, 427.2, 427.3 30–44% 20–45%
Heart failure and ill-defined complications of heart disease 428, 429 −9–+24% −1–+16%
Haemorrhagic stroke 430–432 25–42% −1–+57%
Oesophageal varices 456.0–456.2 60–80% 43–81%
Gastro-oesophageal haemorrhage 530.7 47% 47%
Unspecified liver cirrhosis 571.5–571.9 36–83% 26–82%
Spontaneous abortion 634 n.a. 11–31%
Psoriasis L40 30–42% 19–40%
Acute and chronic pancreatitis 577.0, 577.1 30–48% 14–34%
Type 2 diabetes 250 −18 – 5% −3–5%
Ischaemic stroke 433–435 6 – 18% −20–40%
Cholelithiasis 574 −18 – 39% −9–37%
Ischaemic heart disease 410–414 −10 – 14% −7–12%

Acute alcohol-attributable injuries
Road traffic accidents—vehicle E810–E819 (0.7 excluded) 9–37% 0–11%
Road traffic accidents—pedestrian E810–E819 (0.7 only) 16–69% 6–50%
Falls E880–E888, E848 12–22% 4–14%
Fire injuries E890–E899 30% 30%
Drowning E910 34% 34%
Assault E960–969, E904.0 47% 47%
Child abuse E967 16% 16%
Machinery accidents E919, E920, E928.8 7% 7%
Suicide E950–959 29–46% 19–46%
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disease from January 1, 2000 to December 31, 2004 (extracted
from CSO mortality files) to estimate alcohol-attributed deaths
caused or prevented. Potential years of life lost or saved were
calculated by the number of deaths multiplied by a standard
residual life expectancy at the age at which death occurred
(Irish life expectancy at birth in 2004: men 75 years, women
80 years).

The results obtained in this study were only as good as the
data used to calculate them. There was potential for bias if the
SLÁN survey did not accurately represent the proportion of
male and female abstainers, and proportion of consumption
in different categories, if the population was sampled so that
not all categories of drinkers were equally represented, if the
assumptions in combining survey and per capita data were
flawed or if the studies used to derive relative risks were
not reflective of the true relative risk. A number of sensitivity
analyses were undertaken to test the effects of these uncertain-
ties and adjustments.

In order to test how robust the AAF method was to changes
in the quantity of alcohol consumed, alcohol consumption un-
scaled (33%) and scaled up to 75, 85 and 100% of total per
capita quantity was used to calculate AAFs. In order to test
how robust the AAF method was to the methods of adjusting
the different consumption categories to the per capita esti-
mate, a model was created to calculate different scenarios
that increased alcohol consumption differently in different
categories while keeping the per capita consumption stable.
In recognition of the uncertainty surrounding relative risk es-
timates used to derive AAFs, the AAF point estimate was
adjusted ±15% for chronic conditions derived by the indirect
method and by ±30% for AAFs derived by the direct method
to account for additional uncertainty.

RESULTS

The proportion of all deaths attributable to alcohol are given
in Table 2. Nine disease categories are fully (100%) attribut-
able to alcohol. For all conditions, the proportion of deaths
attributable to alcohol was greater in men than in women.
The proportions are given in ranges (Table 2). Twenty-two
chronic diseases are listed, in seven of which the range in-
cludes or exceeds 50% in both sexes; all except one of
these causes of death are cancers. Alcohol was protective
for cholelithiasis, IHD and type 2 diabetes. For ischaemic
stroke, alcohol was protective for females and harmful for
males. Alcohol was associated with an increased risk of the
nine acute causes of death, mostly in the range of 15–50%.

Applying mortality rates in Ireland to the Irish attribu-
table fractions gives the absolute number of deaths caused
or prevented by alcohol for each gender in Ireland between
2000 and 2004 (Table 3). Alcohol caused a net increase in
deaths of 2616. Adjusting for age and applying the person
years of life index, the number of years of life lost or saved
in each group for both genders was calculated. Alcohol
caused a net increase in years of life lost for all age groups
up to the age of 70; between 70 and 74, there was still a
net loss of life for males but a net gain of life for females
(Table 4). About a quarter of all alcohol-attributable deaths
were due to malignant neoplasms and another quarter to
cardiovascular and cerebrovascular diseases (Table 5). Over
two-thirds (69%) of all alcohol-attributable deaths were due

to chronic conditions with acute conditions accounting for 31%
(Table 3).
Sensitivity analysis was undertaken to test the effect of dif-

ferent assumptions in this study. In relation to changes in AAF
estimates, the number of negative outcomes attributable to al-
cohol changed to a lesser degree than the number of positive
outcomes attributable to alcohol in response to increases and
decreases of estimates. An increase in the AAF point estimate
of 15% for chronic disease and 30% for acute injury led to a
9% increase in deaths caused and a 33% increase in deaths

Table 3. Number of deaths caused or prevented by alcohol, by sex, Ireland
2000–2004

Condition Male Female Total

Alcohol harm (acute)

Suicide and self-inflicted injuries 677 146 823
Road traffic accidents—vehicle 332 33 365
Falls 139 46 184
Alcoholic poisoning 112 54 166
Fire injuries 66 37 103
Road traffic accidents—pedestrian 66 16 81
Assault 58 12 71
Drowning 80 17 97
Aspiration 101 54 155
Machinery accidents 5 0 5
Child abuse 1 1 2

Total acute harm 1637 415 2052

Alcohol harm (chronic)

Oesophageal cancer 405 163 568
Alcoholic liver cirrhosis 308 141 449
Hypertensive heart disease 226 149 375
Supraventricular cardiac dysrythmia 226 149 375
Breast cancer 0 380 380
Alcoholic dependence and abuse 188 75 263
Liver cancer 200 103 302
Unspecified liver cirrhosis 187 112 300
Larynx cancer 134 18 152
Epilepsy 119 66 185
Mouth and oropharynx cancers 127 35 162
Colorectal cancer 117 23 140
Acute and chronic pancreatitis 41 15 56
Alcoholic cardiomyopathy 21 7 28
Alcoholic psychosis 8 3 11
Oesophageal varices 12 2 14
Gastro-oesophageal haemorrhage 1 1 3
Unipolar major depression 0 0 0
Alcoholic gastritis 3 1 4
Psoriasis 0 0 1
Alcohol polyneuropathy 0 0 0
Stroke 764 0 764

Total chronic harm 3089 1443 4532

Total alcohol harm 4726 1858 6584

Alcohol benefit

Type 2 diabetes −80 −35 −115
Heart failure −144 −95 −240
Cholelithiasis −8 −7 −15
Ischaemic heart disease −1763 −961 −2725
Stroke 0 −873 −873

Total alcohol benefit −1995 −1972 −3967

Net effect 2730 −114 2616

Negative numbers are deaths prevented by alcohol.
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prevented, and a decrease of the same magnitude led to a 16%
decrease in deaths caused and a 3% decrease in deaths pre-
vented by alcohol. In relation to changes in alcohol
consumption prevalence estimates, it was found that the
AAF was fairly robust of changes up to 25%. When estimates
in the current study were compared with estimates of 25% less
consumption, there was a small decrease in deaths caused
(7%) and a moderate increase in deaths prevented (16%). In
relation to the effect of differential increasing of alcohol con-
sumption categories, it was found that even in the extreme
scenario where half of risky drinkers were increased to high
risk and a quarter of low risk drinkers were increased to high
risk, the effect was a decrease of 4% in deaths caused and a
decrease of 25% in deaths prevented. If the estimates from
SLÁN were unadjusted, there would be a decrease of 28%
in deaths caused and an increase of 39% in deaths prevented.

DISCUSSION

This study showed for the first time the full magnitude of
deaths from alcohol in Ireland over a 5-year period. The bur-
den of disease due to alcohol was greater in men than in
women, with men experiencing approximately twice as many
deaths as women. People aged >75 years, women in particu-

lar, experienced some net benefit from alcohol intake. For
people under that age, alcohol caused a net harmful effect
in all age bands, and for young adults there were only harmful
outcomes experienced. Malignancies and cardiovascular and
cerebrovascular disease were the leading causes of alcohol-
attributed deaths (accounting for almost half of all alcohol-
related deaths) as well as being the leading cause of all-cause
mortality in Ireland. While acute injuries were an important
consequence of alcohol, chronic disease was responsible for
most (69%) alcohol-attributable deaths.

We found the mortality due to alcohol to be much greater
than previously estimated. Previous work in Ireland, which
only included diseases wholly attributable to alcohol, sug-
gested 1775 deaths due to alcohol over the 10-year period,
1995–2004 (Mongan et al., 2007). While not directly compa-
rable, these numbers are only a fraction of the numbers of
deaths estimated in this study. Previous WHO estimates for
Ireland (from the comparative risk assessment project esti-
mates for Europe A region of which Ireland is a part)
estimated similar numbers of deaths caused by alcohol but
much greater numbers of deaths prevented by alcohol than
were found in this study (Rehm et al., 2007b). They estimated
that approximately twice as many life years were lost as were
saved due to alcohol compared with eight times as many years
of life lost as saved found by this study.

In general, the effect of alcohol in Ireland was more detri-
mental than in other developed countries. While alcohol-
attributed deaths were of similar magnitude to other devel-
oped countries, deaths prevented by alcohol were in general
lower (Table 6). Reasons for this may include the fact that
the Irish population is younger than other developed countries
(United Nations Statistics Division, 2005). Also, a culture
such as the Irish drinking culture, with a high overall volume
of consumption and a detrimental pattern of consumption,
with occasions of very high ‘binge drinking’ or episodic
heavy drinking, is known not only to provide no protection
against cardiovascular and other diseases where alcohol at
low levels can have a protective effect but also to increase
the risk of those diseases (Rehm et al., 2003).

This is the first time that the AAF methodology has been
used in Ireland. As with any scientific endeavour, a number
of limitations are inherent to this work and as such certain
considerations should be held when interpreting the data.
The AAF does not adjust for latency period or lag time ef-
fects. It has been shown that where there is a long time
between exposure and development of disease, coinciding
with a rapidly changing prevalence of exposure, the AAF
may be affected (Tanuseputro et al., 2005).

The Irish AAFs did not incorporate pattern of alcohol con-
sumption, i.e. ‘binge drinking’, into the measurement. As
already mentioned, research has indicated that patterns of

Table 4. Years of life lost and saved due to alcohol, by age and sex, Ireland 2000–2004

Age

Sex 0 1–4 5–9 10–14 15–19 20–24 25–29 30–34 35–39 40–44 45–49 50–54 55–59 60–64 65–69 70–74 75+ 0–99

Person years
of life lost

Male 56 438 229 233 8047 13,199 11,005 8859 8156 8921 7997 8225 6951 5207 3550 1298 92,373
Female 70 257 256 127 1962 2888 2100 2252 3924 3834 5031 5679 4024 2975 1735 1254 504 38,872

Person years
of life saved

Male 30 26 114 180 441 918 1288 2229 2093 2193 1942 826 12,278
Female 3 10 33 68 59 204 318 421 643 606 1128 1633 884 6007

Table 5. Deaths attributed to alcohol by major global burden of disease and
injury categories, as a proportion of all alcohol-caused deaths, by sex, Ireland

2000–2004

Disease category

Percent of alcohol-attributed deaths

People Male Female

Malignant neoplasmsa 26 21 39
Cardiovascular and

cerebrovascular diseaseb
23 26 16

Unintentional injuriesc 18 19 14
Other non-communicable diseased 15 14 18
Intentional injuriese 14 16 9
Neuropsychiatric diseasef 4 4 4

Total 100 100 100

Diseases for which alcohol had a protective effect were not included in
calculation of deaths due to alcohol.
aCancers of the mouth, oropharynx, liver, larynx, breast, colorectum.
bStroke, hypertensive heart disease, supraventricular cardiac dysrhythmia,
alcoholic cardiomyopathy, heart failure.
cRoad traffic accidents, falls, fire injuries, drowning, machinery accidents,
aspiration, alcoholic poisoning, elevated blood alcohol level.
dAlcoholic and unspecified liver cirrhosis, gastro-oesophageal haemorrhage,
acute and chronic pancreatitis, oesophageal varices, type 2 diabetes, alcoholic
gastritis.
eSuicide, assault, child abuse.
fAlcohol dependence, alcohol abuse, alcohol psychosis, unipolar major depres-
sion, epilepsy, alcoholic polyneuropathy, unspecified alcoholic psychiatric
disorder.
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drinking also affect the link between alcohol and disease
(Laatikainen et al., 2003; Rehm et al., 2001; Tolstrup and
Groenbaek, 2007). However, patterns of consumption are
not unrelated to volume of consumption and, therefore, even
without specifically incorporating a pattern variable in this
study, the results can be considered a reasonable first esti-
mate of the impact of alcohol on disease outcomes, but
these can only be considered preliminary until there is better
understanding of the patterns of consumption in the popula-
tion and the resulting disease outcomes (Gutjahr et al., 2001;
Rehm et al., 2006).

Another potential factor affecting the relationship between
alcohol and disease is the type of alcohol consumed. It has
long been postulated that wine is better for health than other
types of alcohol. Some studies support the hypothesis that
substances other than ethanol in wine have cardio-protective
effects; however, it is not clear whether factors other than the
drink consumed are impacting on this relationship, and more
research is needed prior to confirming this (Di Castelnuovo et
al., 2002; Gronbaek, 2006).

There is evidence accumulating that the effects of alcohol
on the elderly differ from the general adult population, par-
ticularly in relation to IHD, where evidence is accumulating
to suggest that the risk relation between alcohol and IHD
declines with age, reaching one (or no relationship) by
75 years of age (Tolstrup and Groenbaek, 2007; White et al.,
2002). If the cardiovascular effects of alcohol in people aged
≥75 years were excluded from this study, the estimated number
of deaths prevented by alcohol would have been 2381 rather
than 3967, or 2% rather than 3% of total deaths prevented.

Directly derived AAFs are based on case series from
countries not including Ireland. This leads to the concern that
the AAFs derived this way do not reflect the risk of injury
associated with alcohol in Ireland. However, the one compa-
rable case series on alcohol-related injuries in Ireland has very
similar findings in relation to the proportion of acute deaths in
Ireland associated with alcohol (Bedford et al., 2006).

The AAFs in the current study depended on the validity of
the alcohol consumption measurements used and therefore on
the reliability of the survey data, per capita data and the meth-
ods used to combine them. As survey data in general and the
SLÁN survey used in this study in particular underestimate
true alcohol consumption, this study adjusted the survey data
to match per capita. While this overcomes the problem of un-
derestimation, which is the most likely reason for disparity
between survey and per capita data (Smith and Foxcroft,
2009), it may introduce bias in a number of ways. Firstly, in

relation to increasing each category of drinking by the same
factor, when the assumption is made that alcohol consumption
distribution within categories is a symmetrical distribution
with the midpoint as the mean, there is a risk of bias as it is
likely that alcohol consumption is skewed within these catego-
ries (Rehm et al., 2007a). However, this study modelled a
number of different scenarios in relation to increasing each cat-
egory of drinker and found that the impact of alcohol-
attributed deaths was small in all but one scenario, which
was unlikely to reflect reality. Secondly, the assumption that
survey consumption underestimation is due to underestimation
by the individual may be incorrect for a number of reasons,
such as under-coverage (Rehm et al., 2007a). Thirdly, the cor-
rection to increase survey data to per capita data will lead to
increasing prevalence of risky consumption. However, if the
underlying risk relations are based on similarly flawed mea-
sures from epidemiology, this will lead to an overestimation
of the attributable burden (Rehm et al., 2007a). Fourthly, the
assumption that per capita data reflect actual consumption in
the country may be flawed as per capita data are based on al-
cohol released for sale, rather than sold, and includes sales to
tourists etc., while excluding alcohol imported illegally or
home brewed (Rehm et al., 2004).
Under all assumptions, alcohol consumption in Ireland is a

considerable cause of mortality. While acute injuries are an
important consequence of alcohol, chronic disease is respon-
sible for most alcohol-attributable deaths, and while
‘alcoholics’ or abusers of alcohol certainly are at highest risk
of adverse outcomes due to alcohol at an individual level, at
a population level it is the risky and high risk drinkers who
experience most of the negative outcomes.
Because of ingrained cultural attitudes to alcohol in Ireland,

the public has tended to focus more on ‘alcoholics’ and alco-
hol-dependent individuals as the problem rather than on the
relatively high levels of drinking amongst the majority of
adult drinkers. This perception is encouraged by the industry’s
terminology and their campaigns where the focus is on the
‘problem few’ as opposed to the vast majority of ‘responsible’
drinkers. However, only 15% of acute alcohol-related deaths
and 17% of chronic alcohol-related deaths are accounted for
by those conditions where alcohol is 100% responsible.
For the very large number of chronic diseases where alco-

hol is partially and in some cases the majority contributory
factor, shifting the consumption curve to the left, i.e. reducing
population consumption levels, will substantially reduce at-
tributable mortality due to alcohol and hence mortality in
general, with a corresponding increase in life expectancy

Table 6. Alcohol-attributed deaths caused and prevented and person years of life lost (PYLL) and saved (PYLS), comparisons in the international literature

Region % total deaths caused % deaths prevented % net deaths caused % PYLL % PYLS % net PYLL Source

Ireland 4.4 2.7 1.8 11 2 9 Current study
Global n.a. n.a. 3.2 n.a. n.a. n.a. Rehm et al., 2007a
Europe A 4.6 4.1 0.5 10 5 5 Rehm et al., 2007b
UK 3.1 1 n.a. n.a. n.a. n.a. Jones et al., 2008
Switzerland 5.6 1.9 3.3 11 3.3 8.2 Rehm et al., 2007b
Canada 1.8 n.a. n.a. n.a. n.a. n.a. Rehm et al., 2006b
USA 4 male, 1.5 female n.a. n.a. n.a. n.a. n.a. Rivara et al., 2004
Western Australia 5.4 male, 2.3 female n.a. n.a. n.a. n.a. n.a. Xiao et al., 2008
Italy 3.3 n.a. n.a. n.a. n.a. n.a. Cipriani et al., 1998
Sweden 3.5 5.2 1.8 (prevented) 10.6 n.a. n.a. Sjogren et al., 2000

The UK did not include the protective effects of alcohol on IHD in those >75 years of age and so deaths prevented are not directly comparable with Irish data.
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and an increase in person years of life gained. This also ap-
plies to a certain extent for acute conditions. Different public
health strategies are required for acute and chronic conditions;
by and large, preventive initiatives aimed at reducing acute
mortality have higher attractiveness to politicians and policy
makers because the benefits are immediate and usually public.
However, the net health benefit from reducing alcohol mortal-
ity due to chronic conditions is greater.

Reducing some individuals from high risk consumption to
risky consumption and from risky consumption to low risk
consumption will also have population health benefits. This
will require accompanying educational information being
made available to the public. While most reviews of the ef-
fects of education show that it is not very effective, that is
because it is against the backdrop of multiples of State educa-
tion budgets being available to the alcohol industry to
promote and market their products. In Ireland, it is fair to
say that the public have rarely been exposed to information
from the public health authorities that has matched the imag-
ination of the alcohol advertising and marketing strategies of
the industry.

The burden related to alcohol in Ireland is an unnecessary
one. A large portion of this burden could be reduced consid-
erably in a short period of time if known effective policies
were implemented.
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APPENDIX 1 DERIVATION OF
ALCOHOL-ATTRIBUTABLE FRACTIONS (NOT DONE

BY STANDARD PROCEDURE)

UNSPECIFIED LIVER CIRRHOSIS

While there is an ICD-9 code for alcoholic liver cirrhosis, it is
probable that some cases of unspecified liver cirrhosis are in
fact due to alcohol and not recorded as such for different rea-
sons. If the proportion of all liver cirrhosis cases (those due to
alcohol and those unspecified) assigned to alcohol is less than
the AAF for alcohol and liver cirrhosis, it is probable that
some of the unspecified cirrhosis cases were in fact due to
alcohol.

In this study, where the proportion of total liver cirrhoses
cases assigned to alcoholic liver cirrhoses was greater than
the corresponding age and sex-specific overall liver cirrhosis
AAF, the overall liver cirrhosis AAF was applied to cases of
unspecified liver cirrhosis. Where this was not the case, the
following calculation was done to estimate the proportion of
unspecified liver cirrhosis cases (both for hospitalizations and
deaths) that should have been attributed to alcohol:

AAF = AAFaða + bÞ−a½ �
.

b

Where
AAFa=the overall AAF for liver cirrhosis and alcohol

a=the number of liver cirrhosis cases assigned to alcohol
liver cirrhosis

b=the number of liver cirrhosis cases assigned to unspeci-
fied liver cirrhosis

HEART FAILURE

The ICD-9 classifications 428 (heart failure) and 429
(ill-defined descriptions and complications of heart disease)
are non-specific categories that do not identify the underlying
pathology.

This study constructed a fraction for heart failure (both
AAF for heart failure hospitalization and AAF for heart failure
death), which is essentially a weighted average of fractions for
all other forms of heart disease.

This study derived AAF for heart failure (AAF) as follows:

AAF = ½ðAAFa� aÞ + ðAAFb � bÞ
þðAAFc� cÞ + ðAAFd� dÞ�=ðe−f Þ

Where:
AAFa=the AAF for IHD and alcohol
AAFb=the AAF for supraventricular dysrhythmia and

alcohol
AAFc=the AAF for hypertension and alcohol
AAFd=the AAF for alcoholic cardiomyopathy and alcohol
a=the number of cases of IHD
b=the number of cases of supraventricular dysrhythmia
c=the number of cases of hypertension
d=the number of cases of alcoholic cardiomyopathy
e=the total number of all heart-related diseases
f=the number of cases assigned to heart failure

STROKE

AAFs for ischaemic and haemorrhagic stroke were calcu-
lated separately.

However, a largemajority of strokes are coded as unspecified
as the two forms can only be differentiated definitively by so-
phisticated imaging techniques not always easily available. It
can be presumed that, among unspecified strokes, there should
be a similar distribution between ischaemic and haemorrhagic
events as is seen in diagnosed events. In this study, we have
calculated an AAF for unspecified stroke by the following:

AAF = ½AAFaða=a + bÞ� + ½AAFbðb=a + bÞ�
Where
AAFa=the AAF for ischaemic stroke and alcohol
AAFb=the AAF for haemorrhagic stroke and alcohol
a=the number of cases of ischaemic stroke
b=the number of cases of haemorrhagic stroke
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