The
University
Of
Sheffield.

Alcohol attributable fractions for England

February 2019

Laura Webster
Colin Angus
John Holmes
Alan Brennan

Duncan Gillespie

Address for correspondence:

Dr Duncan Gillespie

School of Health and Related Research
University of Sheffield

Regent Court

Regent Street

Sheffield

S14DA

UK

Mail: duncan.gillespie@sheffield.ac.uk

©ScHARR, University of Sheffield



Introduction

Alcohol causes, or can contribute to, the development of many health conditions. Conditions such as alcoholic
liver disease where alcohol is the sole cause are known as wholly alcohol attributable conditions. Conditions
where alcohol may be one of a range of causative factors are called partially alcohol attributable conditions.
Alcohol attributable fractions (AAFs) are the proportion of cases of a partially attributable disease or injury that
would be prevented if exposure to alcohol was eliminated. AAFs are applied routinely to mortality and morbidity
to estimate the impact that alcohol has on population health and health service use. Up-to-date AAFs are needed

to help to understand the current burden that alcohol places upon health and healthcare services.

Although a recent study calculated AAFs for a range of alcohol-related cancers [1], the last comprehensive
estimates of AAFs for all alcohol-related conditions in England were in 2014 [2]. These estimates have been used
to quantify the burden of harm from alcohol in academic studies (3, 4], by Public Health England in their Local
Alcohol Profiles for England [5], and by NHS Digital in their statistics on alcohol for England [6]. As detailed in a
previous report [7], further evidence is now available on the association of alcohol consumption with the
development of chronic conditions (specifically, cancers [8], hypertension [9], ischaemic stroke [10], pancreatitis
[11], type Il diabetes [12], tuberculosis [13]),and acute consequences estimated from emergency department

data (falls, traffic accidents, violence, other [14]).

The Sheffield Alcohol Research Group have also developed new methods to estimate the annual risk that
someone faces of experiencing the acute consequences of drinking (e.g. falls) [15, 16]. This is based on a study by
Hill-McManus et al. [16], who analysed drinking occasions using data from detailed diaries in the National Diet
and Nutrition Survey 2000/2001. Using the results, it possible to model each individual’s expected number of
drinking occasions across the year, the average amount they drunk on an occasion, the variability in the amount
drunk among occasions, and how these vary socio-demographically. Based on the Widmark equation [17, 18], it
is then possible to estimate the total time over one year that an individual spends with a blood alcohol
concentration greater than zero, considering their height and weight, and the rate at which the liver clears alcohol
from the blood. To estimate AAFs, these estimates of exposure to alcohol in the blood can be combined with
estimates from emergency department data of how the risk of acute consequences varies with the amount drunk

on a single occasion [14].

The 2014 AAF report stratified its estimates by age (0-15, 16—24, 25-34, 3544, 45-54, 55—-64, 65—74, 75+ years)
and sex [2]. However, the burden of harm from alcohol-related conditions tends to be borne most heavily by
people who live in the most deprived socio-economic conditions, as has been demonstrated in a range of high-
income countries, including England [19-21]. It is therefore important to also investigate the variation in AAFs by

socio-economic conditions.



For our estimates of AAFs we used data on alcohol consumption from the Health Surveys for England 2015 and
2016 [22] and the latest epidemiological evidence on the health effects of alcohol consumption [7]. Our new
estimates are stratified by sex, age, and socio-economic conditions as measured by the 2015 English Index of
Multiple Deprivation (IMD) [23]. From our list of 45 alcohol-related health conditions [7], 16 conditions are wholly-
attributable to alcohol consumption i.e. AAF = 1. We estimated AAFs for the remaining 29 conditions that are

partially-attributable to alcohol consumption.

Methods

All analyses were undertaken in the R environment (version 3.5.2) [24], using code developed as part of the new

Sheffield Tobacco and Alcohol Policy Model.

Survey data

We analysed data from the Health Survey for England (HSE), a nationally representative annual cross-sectional
survey of households in England [22]. We pooled two years of data (2015, 2016) to increase our sample size to
15,907 adults aged 16—89 years. We categorised survey respondents’ ages into seven age-groups: 16—17, 18-24,
25-34, 3549, 50-64, 65—74, and 75—-89 years. All calculations were adjusted for the survey weights, which make

the survey sample more representative of the general population.

Our measure of socio-economic conditions was the 2015 English IMD [23], which measures relative levels of
deprivation in small areas or neighbourhoods with an average population of around 1,500 people, called Lower-
layer Super Output Areas. The IMD is based on 37 separate indicators, organised into seven domains: Income
Deprivation; Employment Deprivation; Health Deprivation and Disability; Education, Skills and Training
Deprivation; Crime; Barriers to Housing and Services; and Living Environment Deprivation. These indicators are
combined to give each area a multiple deprivation score. We investigated variation among quintiles of the IMD,

quintile one being the least deprived, and quintile five the most deprived.

Our method for estimating AAFs for acute conditions is based on parameter estimates from Hill-McManus et al.
[16] that require data on quintile of equivalised household income, ethnicity (white, non-white), age finished full-
time education (15 years or under, 16—18 years, 19 years or over, never went to school), number of children in
the household (0, 1, 2, 3+), and occupation (non-manual, manual and other). We multiply imputed missing values
based on the relationships among these variables in the HSE 2001-2016 using the R package mice [25]; we

integrated our AAF estimates over five alternative versions of the imputed data. The method also requires data

3



on individual height and weight; we replaced any missing values with the average height or weight within the

corresponding sex, age-group and IMD quintile.

The HSE asks questions on frequency and typical quantity of alcohol consumed by beverage type and then
combines this with assumptions regarding serving size and alcoholic strength to estimate individuals’ average
weekly consumption levels in UK units (one unit equals 8g or 10ml of ethanol). Whilst the HSE data includes its
own derived estimates of average consumption for each individual, we used alternative assumptions around
serving sizes and alcoholic strengths, which we detail in Table Al. For chronic health conditions, we defined the
risk associated with alcohol to be a function of an individual’s average daily consumption; we capped each
individual at 150 g/day if they drank more than that as most published risk curves are unstable above that level
[9, 26]. From our data sample, we excluded 149 individuals (0.9% of the sample) due to missing data on average
daily consumption; missing data were concentrated in younger age-groups, with an approximately even

distribution by sex and IMD quintile.

Figure 1 shows the IMD variation in the distribution of alcohol consumption.
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Figure 1. Variation in the distribution of alcohol consumption by socio-economic conditions. We define lower-risk
drinkers as people who consume up to 14 units/week, increasing-risk drinkers as females who consume up to 35
units/week and males who consume up to 50 units/week, and higher-risk drinkers as people who consume more
than these amounts. The proportion of people sums to 1 within each IMD quintile and sex subgroup. IMD quintile
1 is the least deprived and IMD quintile 5 is the most deprived.



Table 1. Alcohol-related conditions.

Condition Disease Condition ICD10 code
type category
Wholly— Digestive Alcoholic gastritis K29.2
attributable Alcoholic liver disease K70.0-K70.4, K70.9
chronic Acute pancreatitis (alcohol induced) K85.2
Chronic pancreatitis (alcohol induced) K86.0
Other Maternal care for (suspected) damage to foetus from 035.4
alcohol
Endocrine Alcohol-induced pseudo—Cushing's syndrome E24.4
Nervous Degeneration of nervous system due to alcohol G31.2
System Alcoholic polyneuropathy G62.1
Alcoholic myopathy G72.1
Cardiovascular Alcoholic cardiomyopathy 142.6
Wholly— Mental and Acute intoxication F10.0
attributable behavioural Mental and behavioural disorders due to use of alcohol F10.1-F10.9
acute disorders
Other Excessive Blood Level of Alcohol R78.0
Toxic effect of alcohol T51.0,T51.1,T51.8, T51.9
Alcohol poisoning X45, X65, Y15
Evidence of alcohol involvement determined by blood Y90
alcohol level
Partially— Cancers Oropharyngeal C00-CO06, C09, C10, C12-C14
attributable Oesophageal Squamous Cell Carcinoma (SCC) C15*
chronic Colorectal C18-C20
Liver and intrahepatic bile ducts C22
Larynx C32
Breast (female only) C50
Pancreatic C25
Endocrine Diabetes mellitus (type Il) E11
Nervous Epilepsy and status epilepticus G40-G41
System
Cardiovascular Hypertensive diseases 110-113
Ischaemic heart disease 120-125
Cardiac arrhythmias 147-148
Haemorrhagic stroke 160-162
Ischaemic stroke 163-167
Respiratory Pneumonia and influenza J09, J10, J11, J12-J18
Tuberculosis A15-A19
Digestive Cirrhosis of the liver (excluding alcoholic liver disease) K70 (excl. K70.0-K70.4, K70.9), K73—
K74
Acute pancreatitis K85 (excl. K85.2, K85.3)
Chronic pancreatitis K86 (excl. K86.0)
Partially— Injuries Transport injuries (including road traffic accidents) V01-V98, Y85.0
attributable Fall injuries WO00-W19
acute Fire injuries X00-X09, Y26
Assault X85-Y09, Y87.1
Other intentional injuries Y35
Drowning W65-W74
Other Unintentional Injuries W75-W99, X10-X33, Y20, Y22-Y25,
Y27-Y29,Y31-Y34
Intentional self-harm X60-X84 (excl. X65), Y87.0
Exposure to mechanical forces (including machinery W20-W52
accidents)
Accidental poisoning by exposure to noxious substances X40-X49 (excl. X45), Y10-Y14, Y16—
Y19, T36-T50, T52-T65

* Oesophageal cancer has two main histological types: Squamous Cell Carcinoma (SCC) and Adenocarcinoma (AC). Alcohol is
only associated with SCC, not AC [8]. The relative prevalence of SCC and AC varies widely between countries and within
population subgroups [27] and it may therefore be necessary to apportion overall oesophageal cancer prevalence between
SCC and AC using external data such as that from cancer registries.



Risk curves and attributable fraction calculation

In a previous report [7], we presented the list of 45 health conditions related to alcohol (Table 1) that are included
in the most recent version (4.0) of the Sheffield Alcohol Policy Model (SAPM). These conditions are defined in
terms of the International Classification of Diseases, 10™ revision (ICD10). We also presented the corresponding
dose-response curves (the mathematical relationships between volume of alcohol consumed and risk of
morbidity/mortality) for all included conditions which are not wholly-attributable to alcohol. In Appendix B we

show the shape of these risk curves for ease of reference.

Chronic conditions

The risk curves for chronic conditions are based on recent reviews by Rehm et al. [9, 28] and Sherk et al. [26], as
well as previous versions of SAPM [29]. Note that SAPM considers only conditions which affect the drinker and
therefore several conditions related to alcohol, such as Foetal Alcohol Spectrum Disorders, are not included. For
ischaemic heart disease, stroke and liver cirrhosis, evidence is available demonstrating a different risk curve for
morbidity than for mortality [10, 30-33]. For these conditions, we present separate AAFs for morbidity and
mortality. Where no separate morbidity evidence exists we assume the risk curves for both outcomes are the

same.

The AAF is defined as the proportion of cases of a particular condition in a population that are attributable to
alcohol. It is the estimated proportion of cases that would not have occurred if there had been no exposure to
alcohol. Our method for calculating AAFs for all chronic conditions that are partially attributable to alcohol is given

by:

XL PWIRRG) — 1]
AdF = f:op(i)[RR(i) —-1]+1 (€Y)

where the level of exposure to alcohol (in average grams of ethanol consumed per day) isi=0, 1, 2, ..., k = 150
g/day, RR(i) is the relative risk at a given exposure level, and P(i) is the proportion of people who drink alcohol to

that level.

For ischaemic heart disease, stroke, acute pancreatitis, and type |l diabetes, the risk curves indicate protective
effects of alcohol. These protective effects occur in general at low levels of alcohol consumption, but for type Il
diabetes in women and ischaemic heart disease for men the risk curve indicates protective effects at all levels of
alcohol consumption. Protective effects tend to result in small positive or negative AAFs. Negative AAFs indicate

that there are currently fewer cases of a condition than would be the case if nobody drank alcohol, i.e. there



would be more cases if everyone stopped drinking. Negative AAFs can be used to estimate this hypothetical higher

number of cases (b) according to:

b(observed exposure)
1+ AAF

(2)

b(no exposure) =

Our basecase analysis includes protective effects. Due to uncertainty around the existence of these protective
effects [34], we also computed a set of alternative AAFs where all RR(i) <1 =1, i.e. removing the protective effects

of alcohol from the risk curve.
Acute conditions

The relative risk for acute consequences for the drinker that are attributable partially to alcohol increases with
increasing amounts of alcohol drunk on a single occasion. To calculate the AAFs of partially-attributable acute
conditions, our first step was to model each individual’s expected number of drinking occasions across the year,
the average amount they drunk on an occasion, and the variability in the amount drunk among occasions. Our
calculations used parameter estimates from Hill-McManus et al. [16], who analysed drinking occasions in the
National Diet and Nutrition Survey 2000/2001. The estimated parameters describe how drinking occasions vary
according to individual average weekly consumption, age, income, ethnicity, education, children, and occupation.
We applied these estimates to the HSE data to give the probability that each individual drank each possible

amount of ethanol on a drinking occasion.

Second, we approximated each individual’s exposure to the risk of partially-attributable acute conditions using an
estimate of the total time (T) that they spent with a blood alcohol concentration (BAC) greater than zero during
one year [15]. To make this estimate, we used the Widmark equation [17, 18], which we re-arranged to give the
time (t) in hours that each individual would spend with BAC > O for each of the possible amounts drunk on an
occasion. Our calculation used individual height and weight from the HSE data, and the rate at which the liver
clears BAC, set at 0.017 g%/hour. The total time (T) that an individual spent with BAC > 0 during one year is given
by:

150

T = SZnZ p(Dt(), 3)

where n is the estimated number of drinking occasions in a week (so 52n is the number in a year), p(i) is the
probability that an individual drank each possible amount j on a drinking occasion, and t(i) is their estimated time

spent with BAC > 0 for each amount drunk.



Third, we incorporated estimates of how the single-occasion relative risk (r) of four categories of acute condition
varies with the amount drunk. Later we convert the single-occasion relative risk (r) to the relative risk averaged
over the year (RR), which includes the times when people have BAC >0 and BAC = 0. We took the single-occasion
risk curves from Cherpitel et al. [14], who estimated them from emergency department data (see also our report
on risks [7]). The categories are: transport injuries, fall injuries, violence (under which we included assault and
other intentional injuries), and other (under which we included fire injuries, drowning, other unintentional injuries,
intentional self-harm, exposure to mechanical forces, and accidental poisoning by exposure to noxious
substances). We converted the ‘standard drinks’” measure of consumption used by Cherpitel to grams of ethanol
assuming that one standard drink contained 12.8g ethanol. We then used (4) to calculate A, which is the sum of
the single-occasion relative risks to which an individual was exposed during the times that their BAC>0i.e.r>1

across the year:

150

A= SZnZ t@pr ). 4)

i=0

The amount of time during the year when BAC = 0 is 8760 — T (365 days x 24 hours = 8760 hours), for which we
set the r = 1. We used (5) to calculate the relative risk of an acute consequence of drinking that each individual
faced on average across all time in the year, i.e. considering all the time that they were drinking and had BAC > O,

and were not drinking and so had BAC = 0:

_ A+ (8760 —T)

RR 8760 ’

(5)

where A is the sum of the relative risk when BAC > 1 and (8760 — T) is the sum of the relative risk when BAC =0 (r
= 1). We used this estimate of the average relative risk experienced throughout the year to calculate the AAFs

based on (1).

AAF estimates

We provide our complete set of AAF estimates stratified by age-group, sex and IMD quintiles in a supplementary
spreadsheet. Below we highlight the main findings. It is worth noting that only ischaemic heart disease, stroke
and liver cirrhosis have separate risk functions for morbidity and mortality, and for these conditions we present
separate morbidity and mortality AAFs (in the figures we focus presentation on the mortality AAFs and then show

the morbidity AAFs using crosses).



Figure 2 presents AAFs by condition. Liver cirrhosis is the condition for which the highest proportion of cases are
caused by alcohol, i.e. it has the highest AAF. We estimated that 47% (AAF = 0.47) of liver cirrhosis deaths were
caused by alcohol, compared to 30% of liver cirrhosis morbidity, with the difference due to the shape of the risk
curves for mortality and morbidity in Rehm et al. [33] (Figure B13). As Rehm et al. discuss, alcohol consumption
can worsen existing liver disease, increasing the chance that it proves to be fatal. The two cancers with the highest
AAF are oesophageal SCC, for which we estimated that 28% of cases were caused by alcohol, and oropharyngeal
cancer, with 23% of cases caused by alcohol. These cancer sites, along with the larynx (13% of cases caused by
alcohol), are at the ‘front-line’ of exposure to the potential carcinogenic factors, which include acetaldehyde
increasing DNA damage, and ethanol acting as a solvent that increases the exposure of mucosa to other
carcinogens e.g. in tobacco smoke and the diet [35]. At the opposite end of the AAF spectrum, our negative AAF
estimates indicate that alcohol has a net protective effect for stroke (except for Haemorrhagic stroke mortality),
type Il diabetes, and ischaemic heart disease. These negative AAFs are created by the non-linear ‘)’ shape of the

risk curves for these conditions (Figures B9, B11, B12, B16).

Figure 3 presents AAFs stratified by condition and sex (Table A2 shows the effect on our estimated AAFs of
removing the protective effects by setting all RR(i) < 1 = 1 in the risk curves). For liver cirrhosis, the risk curves
indicate that females tend to face a higher risk than males at all levels of alcohol consumption (Figure B13). Thus,
it follows that females have higher AAFs than males, e.g. for liver cirrhosis mortality we estimated that 52% of
female deaths were caused by alcohol, compared to 40% of male deaths. For most other conditions, males have
higher AAFs than females because the risk functions do not differ by sex; and therefore, the higher AAF of males
is driven by higher levels of consumption. Of note is the pattern for acute pancreatitis, for which our AAFs indicate
that alcohol has a net protective effect for females (alcohol causes 4% fewer cases) but not males (alcohol causes
15% of cases). This is due to the J-shaped risk curve in females but not males in Samokhvalov et al. [11] (Figure
B14), who discuss that the apparent protective effect of low levels of alcohol consumption in females might result
from two effects: first, from the non-drinker group being a mixture of never and former drinkers, who have a
higher risk of pancreatitis; second, from a genuine protective effect of low levels of alcohol consumption against
acute pancreatitis caused by biliary problems, of which there tend to be more cases in females than males. For
ischaemic heart disease, stroke and type Il diabetes, the net protective effects also tend to be more apparent in
females than males, with several potential explanations [10, 12, 30-32]. For example, for type Il diabetes [12] four
different possible causes of the deeper J-shaped risk curve for females (Figure B16) were discussed: female non-
drinkers might have been less healthy than male non-drinkers; the potential benefits of low levels of alcohol
consumption among men might be cancelled by a higher frequency of heavy episodic drinking; there might be
sex differences in biological pathways; or there might have been issues with the primary studies around selection

bias and insufficient statistical controls for individual differences.



Table A3 presents our AAFs stratified by sex and age-group. The main pattern is that AAFs are low at 16—17 years,
high and roughly consistent at 18—-24, 25-34, 35-49, 50-64 years, and then decline gradually at 65-74 and 75—
89 years. Of note is the further age pattern in the AAFs for assaults and other intentional injuries: at 18—24 years,
alcohol caused 13% of cases in females, and 15% in males; this rose to a peak at 50—64 years, at which alcohol

caused 18% of cases in females, and 21% in males.

Figure 4 presents our AAFs stratified by condition and IMD quintiles (see supplementary spreadsheet for tables).
It is important to note that none of our risk curves are stratified socio-economically, due to a lack of
epidemiological studies that report stratified risks, and to the studies that do finding minimal evidence for socio-
economic variation [36]. Therefore, the IMD variation in our AAFs is due only to IMD variation in levels of alcohol
consumption. In general, people who live in more deprived socio-economic conditions have smaller AAFs. This is
likely to be due to the higher frequency of abstention in more deprived socio-economic conditions (Figure 1),
which has a greater influence on the AAF than the higher frequency of higher-risk drinking in more deprived socio-
economic conditions (Figure 1). Assaults and other intentional injuries show a particularly high IMD variation in
AAFs, with 15% of cases caused by alcohol in the most deprived quintile, rising to 23% of cases caused by alcohol
in the least deprived quintile. The high IMD variation for these conditions is because the risk of violence increases
more steeply than for other acute conditions with the amount consumed on a single occasion (Figures B20-B23),

making the AAFs more sensitive to IMD variation in the amount drunk.
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Figure 2. Alcohol attributable fractions by condition. Negative AAFs indicate that on average alcohol has a
protective effect. Colours show type of condition. Each bar shows the overall or mortality-specific AAF for each
condition; for conditions that have separate mortality- and morbidity-specific risk functions, crosses show the
morbidity-specific AAFs. Note that our AAF estimates for partially-attributable acute conditions only differ among
the four categories: transport injuries, fall injuries, violence (under which we included assault and other
intentional injuries), and other (under which we included fire injuries, drowning, other unintentional injuries,
intentional self-harm, exposure to mechanical forces, and accidental poisoning by exposure to noxious
substances).
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Figure 3. Alcohol attributable fractions by condition and sex. Each point shows the overall or mortality-specific AAF
for each condition; for conditions that have separate mortality- and morbidity-specific risk functions, crosses show

the morbidity-specific AAFs. Each colour represents a different sex.
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Figure 4. Alcohol attributable fractions by condition and quintiles of the Index of Multiple Deprivation. Each point
shows the overall or mortality-specific AAF for each condition; for conditions that have separate mortality- and
morbidity-specific risk functions, crosses show the morbidity-specific AAFs. Each colour represents a different
level of deprivation.
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Appendix A. Supplementary Tables

Table Al. Assumptions of serving sizes and the percentage of alcohol by volume (ABV) i.e. alcoholic strength.

ltem Assumed value
Serving size Half pint of beer 284ml
Can of beer 330ml
Large can of beer 440ml
Bottle of beer 330ml
Single measure of spirits 25ml
Single measure of sherry 50ml
Small wine glass 125ml
Standard wine glass 175ml
Large wine glass 250ml
Bottle of wine 750ml
Small can of alcopops 250ml
Small bottle of alcopops 275ml
Large bottle of alcopops 700ml
Alcoholic strength (ABV) Normal beer or cider 4.4%
Strong beer or cider 8.4%
Spirits 38%
Sherry 17%
Wine 12.5%
Alcopops 4.5%

Table A2. Alcohol attributable fractions by condition and sex, with and without protective effects of alcohol.

Female Male
Type Condition With Without With Without
protective | protective | protective | protective
effects effects effects effects
Cancer Breast 0.06 0.00
Colorectal 0.04 0.07
Laryngeal 0.09 0.16
Liver 0.05 0.10
Oesophageal SCC 0.22 0.34
Oropharyngeal 0.17 0.29
Pancreatic 0.01 0.02
Endocrine Diabetes -0.14 0.00 0.01 0.01
Nervous Epilepsy
system 0.08 0.15
Cardiovascular | Cardiac arrhythmias 0.03 0.06
Haemorrhagic stroke — morbidity -0.19 0.01 0.09 0.09
Haemorrhagic stroke—mortality 0.10 0.10 0.08 0.08
Hypertensive heart disease 0.03 0.13
Ischaemic heart disease—morbidity -0.16 0.01 -0.09 0.00
Ischaemic heart disease—mortality -0.05 0.01 -0.09 0.00
Ischaemic stroke—morbidity -0.06 0.00 -0.05 0.01
Ischaemic stroke—mortality -0.15 0.02 -0.06 0.01
Respiratory Lower urinary tract infections 0.03 0.05
Tuberculosis 0.13 0.22
Digestive Acute pancreatitis -0.04 0.03 0.15 0.15
Chronic pancreatitis 0.13 0.22
Liver Cirrhosis — morbidity 0.38 0.21
Liver Cirrhosis — mortality 0.52 0.40
Injuries Accidental poisoning 0.03 0.04
Assault 0.12 0.16
Drowning 0.03 0.04
Fall injuries 0.04 0.05
Fire injuries 0.03 0.04
Intentional self-harm 0.03 0.04
Mechanical forces 0.03 0.04
Other intentional injuries 0.12 0.16
Other unintentional injuries 0.03 0.04
Transport injuries 0.03 0.04




Table A3. Alcohol attributable fractions by condition, age-group, and sex.

Type Condition Female Male
16-17 18-24 | 25-34 35-49 50-64 | 65-74 | 75-89 16-17 18-24 | 25-34 35-49 50-64 65-74 75-89
Cancer Breast 0.03 0.09 0.07 0.09 0.08 0.05 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Colorectal 0.02 0.05 0.04 0.05 0.05 0.03 0.01 0.02 0.08 0.08 0.09 0.08 0.07 0.04
Laryngeal 0.04 0.12 0.10 0.12 0.12 0.07 0.03 0.04 0.19 0.18 0.19 0.19 0.17 0.10
Liver 0.02 0.07 0.05 0.07 0.07 0.04 0.01 0.02 0.12 0.11 0.13 0.12 0.09 0.05
Oesophageal SCC 0.11 0.27 0.23 0.27 0.27 0.18 0.10 0.11 0.38 0.38 0.39 0.38 0.36 0.23
Oropharyngeal 0.08 0.22 0.18 0.22 0.21 0.13 0.06 0.07 0.34 0.32 0.34 0.33 0.29 0.17
Pancreatic 0.01 0.02 0.01 0.02 0.02 0.01 0.00 0.01 0.03 0.03 0.03 0.03 0.02 0.01
Cardiovascular Cardiac arrhythmias 0.02 0.05 0.04 0.05 0.05 0.03 0.01 0.02 0.08 0.07 0.08 0.08 0.07 0.04
Haemorrhagic stroke—morbidity -0.10 -0.20 -0.22 -0.22 -0.23 -0.21 -0.18 0.02 0.10 0.10 0.11 0.10 0.09 0.05
Haemorrhagic stroke—mortality 0.05 0.13 0.10 0.13 0.13 0.08 0.04 0.02 0.09 0.09 0.09 0.09 0.08 0.05
Hypertensive heart disease 0.01 0.04 0.03 0.04 0.03 0.02 0.00 0.04 0.15 0.15 0.15 0.15 0.14 0.09
Ischaemic heart disease— -0.09 -0.14 -0.18 -0.18 -0.20 -0.21 -0.16 -0.05 -0.08 -0.10 -0.10 -0.11 -0.12 -0.11
morbidity
Ischaemic heart disease— -0.03 -0.06 -0.07 -0.06 -0.06 -0.04 -0.03 -0.04 -0.11 -0.12 -0.11 -0.11 -0.08 -0.06
mortality
Ischaemic stroke—morbidity -0.04 -0.05 -0.07 -0.07 -0.07 -0.08 -0.06 -0.04 -0.04 -0.06 -0.05 -0.06 -0.07 -0.08
Ischaemic stroke—mortality -0.09 -0.17 -0.20 -0.18 -0.19 -0.13 -0.10 -0.03 -0.06 -0.08 -0.06 -0.07 -0.05 -0.06
Respiratory Lower respiratory tract infections 0.01 0.04 0.03 0.04 0.04 0.02 0.01 0.01 0.06 0.06 0.06 0.06 0.06 0.03
Tuberculosis 0.06 0.17 0.13 0.17 0.16 0.10 0.04 0.05 0.27 0.25 0.27 0.26 0.22 0.13
Digestive Acute pancreatitis -0.01 -0.04 -0.05 -0.03 -0.06 -0.06 -0.05 0.04 0.18 0.17 0.19 0.18 0.16 0.09
Chronic pancreatitis 0.06 0.17 0.13 0.17 0.16 0.10 0.04 0.05 0.27 0.25 0.27 0.26 0.22 0.13
Liver cirrhosis—morbidity 0.22 0.44 0.40 0.45 0.44 0.35 0.23 0.05 0.25 0.23 0.25 0.24 0.21 0.12
Liver cirrhosis—mortality 0.34 0.59 0.55 0.60 0.59 0.48 0.32 0.09 0.46 0.44 0.48 0.44 0.37 0.22
Endocrine Diabetes -0.07 -0.18 -0.17 -0.18 -0.19 -0.14 -0.09 0.00 0.01 0.01 0.01 0.01 0.01 0.00
Nervous system Epilepsy 0.04 0.11 0.09 0.11 0.11 0.07 0.04 0.04 0.18 0.17 0.18 0.17 0.15 0.09
Injuries Accidental poisoning 0.01 0.04 0.03 0.04 0.05 0.03 0.01 0.01 0.04 0.05 0.05 0.06 0.05 0.03
Assault 0.05 0.13 0.13 0.16 0.18 0.11 0.05 0.04 0.15 0.17 0.19 0.21 0.20 0.11
Drowning 0.01 0.04 0.03 0.04 0.05 0.03 0.01 0.01 0.04 0.05 0.05 0.06 0.05 0.03
Fall injuries 0.01 0.04 0.04 0.05 0.05 0.03 0.01 0.01 0.05 0.05 0.06 0.07 0.06 0.03
Fire injuries 0.01 0.04 0.03 0.04 0.05 0.03 0.01 0.01 0.04 0.05 0.05 0.06 0.05 0.03
Intentional self-harm 0.01 0.04 0.03 0.04 0.05 0.03 0.01 0.01 0.04 0.05 0.05 0.06 0.05 0.03
Mechanical forces 0.01 0.04 0.03 0.04 0.05 0.03 0.01 0.01 0.04 0.05 0.05 0.06 0.05 0.03
Other intentional injuries 0.05 0.13 0.13 0.16 0.18 0.11 0.05 0.04 0.15 0.17 0.19 0.21 0.20 0.11
Other unintentional injuries 0.01 0.04 0.03 0.04 0.05 0.03 0.01 0.01 0.04 0.05 0.05 0.06 0.05 0.03
Transport injuries 0.01 0.04 0.03 0.04 0.05 0.03 0.01 0.01 0.04 0.05 0.05 0.06 0.05 0.03
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Appendix B. Risk functions

This appendix presents the mathematical relationships between volume of alcohol consumed and risk of
morbidity/mortality. It is a duplicate of the information presented in our previous report [7], presented again here

to aid the reader.

CANCERS

Figure B1. Oropharyngeal cancer (C00-06, C09-10, C12-14)

Oropharyngeal cancer

18 -
16 -
14 -
12 -
10 -

Relative Risk

o N B~ OO
1

0 25 50 75 100 125 150

Mean consumption (g/day)

Source: Bagnardi et al. [8]

Figure B2. Oesophageal cancer (C15)

Oesophageal cancer
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Source: Bagnardi et al. [8]
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Figure B3. Colorectal cancer (C18-C20)

Colorectal cancer

2.5 A

Relative Risk
=
(9]

0.5 A

O T T T T T 1
0 25 50 75 100 125 150

Mean consumption (g/day)

Source: Bagnardi et al. [8]

Figure B4. Liver and intrahepatic bile ducts (C22)

Cancer of the liver and intrahepatic bile ducts
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Figure B5. Pancreatic cancer (C25)

Pancreatic cancer
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Figure B6. Laryngeal cancer (C32)
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Source: Bagnardi et al. [8]
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Figure B7. Breast cancer—females (C50)

Breast cancer

4.5 +

3.5 4

2.5 A

Relative Risk

1.5 4

0.5 A

0 T T T T T 1
0 25 50 75 100 125 150

Mean consumption (g/day)

Source: Bagnardi et al. [8]

CARDIOVASCULAR DISEASES

Figure B8. Hypertensive diseases (110—-114)

Hypertensive diseases
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Figure B9. Ischaemic heart disease (120—-125)

(a) Mortality

IHD mortality
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Notes: All protective effects are removed for drinkers who consume more than 60g in a single drinking occasion

at least once per month, as per Roerecke & Rehm [32].

(b) Morbidity

IHD morbidity
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Notes: All protective effects are removed for drinkers who consume more than 60g in a single drinking occasion

at least once per month, as per Roerecke & Rehm [32].
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Figure B10. Cardiac arrhythmias (147-149)

Cardiac arrhytmias
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Figure B11. Haemorrhagic and other non-ischaemic stroke (160—-162)

(a) Mortality

Haemorrhagic stroke mortality
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(b) Morbidity

Haemorrhagic stroke morbidity
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Figure B12. Ischaemic stroke (163—167)
(a) Mortality
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Notes: All protective effects are removed for drinkers who consume more than 60g in a single drinking occasion

at least once per month, as per Roerecke & Rehm [32].
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(b) Morbidity
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Source: Patra et al. [30]

Notes: All protective effects are removed for drinkers who consume more than 60g in a single drinking occasion

at least once per month, as per Roerecke & Rehm [32].

DIGESTIVE DISEASES

Figure B13. Cirrhosis of the liver (K70 (excl. K70.0-K70.4, K70.9), K73—K74)

(a) Mortality
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(b) Morbidity

Liver cirrhosis morbidity
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Figure B14. Acute pancreatitis (K85 (excl. K85.2, K85.3))

Acute pancreatitis
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Figure B15. Chronic pancreatitis (K86 (excl. K86.0))

Chronic pancreatitis
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ENDOCRINE DISEASES

Figure B16. Diabetes mellitus (type II) (E11)
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DISEASES OF THE NERVOUS SYSTEM

Figure B17. Epilepsy and status epilepticus (G40-G41)

Epilepsy
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RESPIRATORY DISEASES

Figure B18. Tuberculosis (A15—-A19)
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Figure B19. Lower respiratory tract infections (J09-J18)

Lower respiratory tract infections
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ACUTE CONSEQUENCES

Figure B20. Transport Injuries (V01-V98, Y85.0)
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Figure B21. Violent injuries (X85-Y09, Y87.1 & Y35)

Violent injuries
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Figure B22. Falls (W00-W19)
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Figure B23. Other injuries (W20-W52, W65-W74, Y21, X00-X09, Y26, W75-W99, X10-X33, Y20, Y22-Y25, Y27-Y29,

Y31-Y34, X60-X84 (excl. X65), Y87.0)

Other injuries
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Source: Cherpitel et al. [14]
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