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Executive summary

Background

Alcohol is a major risk factor for a range of chronic diseases. However, the estimated
risks for developing diseases associated with drinking alcohol, compared to the risks
for those who do not drink, have not been updated for a number of years. Therefore,
this study aimed to identify the most recent and robust evidence on the relative risks
(RRs) of disease that is associated with alcohol consumption. In addition, the
proportion of disease cases that can be attributable to alcohol - alcohol attributable
fractions (AAFs) - have been calculated, which updates the AAF estimates that were
last published in 2013 (Jones & Bellis, 2013).

Methods

A literature review was carried out in PubMed from 2013 onwards to update the
alcohol RRs previously used by (Jones & Bellis, 2013). In addition, the previous
relative risks used by (Jones & Bellis, 2013) were used to update the AAFs, in cases
where there were no updates to the RRs. The same method employed previously
was used to replicate the study as far as was possible and the same diseases were
included (with the addition of heart failure). Twenty-nine updates were found in the
literature for alcohol RRs, though for some diseases there were multiple updates eg
8 updates for breast cancer. Excluding diseases wholly attributable to alcohol, the
largest relative risks were for oral cancers (eg RR=5.13 (4.28-6.83) for heavy
drinking males and females combined) and oesophageal squamous cell carcinoma
(SCC) (eg RR=4.69 (3.49-6.31) for heavy drinking males and females combined).

Results in line with previous findings:
e alcohol continues to contribute to the increased risk of a large number of
chronic and acute diseases
e alcohol consumption has the greatest impact on developing morbidities such
as cancer and digestive diseases, compared to other morbidities
e evidence suggests the risk of type 2 diabetes and hypertensive disease for

females is lower for low risk drinkers than abstainers
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there were age and gender differences in AAFs for all diseases. Differences in
alcohol consumption level, number of current drinkers and variation in relative

risks explain these differences

What this publication adds:

an update to AAFs based on updated alcohol consumption rates and the
latest evidence linking alcohol consumption to disease outcomes

in comparison to the previously published AAFs (Jones & Bellis, 2013), 64%
of estimated AAFs for chronic conditions are smaller in magnitude, while 3%
have remained constant and 33% are larger. The changes are mainly due to
changes in reported patterns of alcohol consumption in the English population
98% of estimated AAFs for acute conditions are smaller compared to Jones &
Bellis, 2013, while 2% are larger. This change is due to changes in reported
patterns of alcohol consumption and binge drinking

a change in the upshift assumption that adjusts the distribution of alcohol
consumption for under-reporting from 59% to 40% also has an effect on the
results, but this is small in comparison to the effect of the change in patterns

of alcohol consumption

Recommendations for future work:

future work could calculate the AAFs by drink type
future work could also explore differences in alcohol risk by different socio-
economic groups, local areas, and incorporate confidence intervals around

each AAF estimate
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Introduction

Alcohol consumption is a significant risk factor for major chronic diseases (eg
coronary heart disease and stroke). In 2018 there were around 5,680 alcohol-
specific deaths and during 2018/19 approximately 357,660 hospital admissions in
England related to alcohol (narrow measure); the latter represents 2.1% of total
hospital admissions, 62% of which were male and over half (57%) were aged
between 45 and 74 years old (Public Health England, LAPE, 2020).

The relative risks* for developing diseases and causes of mortality amongst those
who drink alcohol have not been updated for a number of years. As such, important
new evidence has not been taken into account, resulting in figures that may
misrepresent the potential burden of alcohol on mortality and hospital admissions
(and other statistics related to these).

This study sets out to review the current literature and update the relative risks
associated with alcohol and the resulting attributable fractions. Evidence has been
selected from reviews or meta-analyses as these were assumed to be the most

robust data sources.

Following a consultation on methods for measuring alcohol-related admissions,
Public Health England (PHE) has updated the England alcohol-related conditions
and relative risks ratios from the previous publication in 2013, taking account of the
volume of new evidence that has emerged during this time. In addition to extracting
the most recent RRs for alcohol, the alcohol attributable fractions (AAFs) were also
calculated using these updated RRs to exactly replicate the diseases included in the
last update of these AAFs in 2013 (Jones & Bellis, 2013).

1 Relative risks refer to the probability of an outcome in an exposed group (eg drinkers) to the probability
of an outcome in an unexposed group (eg non-drinkers)

7
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Methods

Literature review of alcohol RRs

Using the list of diseases included in the 2013 report (see Table 1 for disease list) a
rapid literature review was carried out using PubMed to identify new systematic
reviews and meta-analyses for relative risks linking alcohol consumption with
disease. Publication dates for retrieval were restricted to 15t January 2013 to 31
December 2018. Searches were run by individual disease type, filtered by ‘meta-

analysis and review’. An example of a search string is as follows:

(diseasel/s) AND ("alcohol"'[MeSH Terms] OR beer [Title/Abstract]) OR
wine[Title/Abstract]) AND ((("relative risk"[Title/Abstract] OR "risk"[MeSH Terms]) OR
"odds ratio"[Title/Abstract]) OR "hazards ratio"[Title/Abstract])

Synonyms for diseases were included where appropriate to ensure the review was

as comprehensive as possible. A full search strategy can be found in Appendix 1.

The following limits were applied to the search: English language, humans only,
01/01/2013-2018. To supplement the PubMed search, reference lists within articles
were also searched. Each disease is summarised in Table 1 with their corresponding
medical classification code (ICD-10), also known as 10% revision of the International
Statistical Classification of Diseases and Related Health Problems (ICD) which has
been developed by the World Health Organisation (WHO).

Table 1: Chronic and acute conditions related to alcohol that were included in the review (replicated from
(Jones & Bellis, 2013): Table 2)

Condition ICD10 code(s)
Infectious and parasitic diseases

Tuberculosis A15-A19

Lip, oral cavity and pharynx C00-C14
Oesophagus C15

Colon Ci18

Rectum C20

Liver and intrahepatic bile ducts C22

Larynx C32

Breast C50
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Condition ICD10 code(s)
Diabetes mellitus
Diabetes mellitus (type I1) E1ll
Epilepsy and Status epilepticus G40-G41
Hypertensive diseases 110-115
Ischaemic heart disease 120-125
Cardiac arrhythmias 147-148
Heart failure 150-151
Haemorrhagic stroke 160-162

169 (x.0-x.2 only)?
Ischaemic stroke 163-166

169 (x.3-x.4 only)
Oesophageal varices 185

Respiratory infections

J10-J11 (x.0 only)
Pneumonia J12-J15
J18

Digestive diseases

Gastro-oesophageal laceration haemorrhage syndrome | K22.6

Unspecified liver disease K73-K74
Cholelithiasis (gall stones) K80
K85

Acute and chronic pancreatitis
K86.1

Skin diseases

Psoriasis L40 (excl. x.5)

Pregnancy and childbirth

Spontaneous abortion 003
Low birth weight PO5-PO7

Unintentional injuries

V02-V04 (x.1 and x.9 only)
Road/pedestrian traffic accidents V09 (x.2 and x.3 only)
V12-V14 (x.3-X.9 only)

2 x.0-x.2 refer to the ICD-10 subdivisions — thus here we are referring to the ICD-10 codes 169.0, 169.1
and 169.2
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Condition ICD10 code(s)

V19 (x.4-x.6 only)
V20-V28 (x.3-X.9 only)
V29-V79 (x.4-X.9 only)
V80 (x.3-x.5 only)
V81-V82 (x.1 only)
V83-V86 (x.0-x.3 only)
V87 (excl. x.9)

Vv89.2

Other unintentional injuries

Poisoning X40-X49 (excl. X45)
Fall injuries WO00-W19
Fire injuries X00-X09
Drowning W65-W74
V01

V09 (x.0, x.1 and x.9 only)
V10-V11

V12-V14 (x.0-x.2 only)
V15-V18

V19 (x.1-x.3 only)
V20-V28 (x.1 and x.2 only)
V29 (x.0-x.3 only)
V30-V38 (x.1 and x.2 only)
V39 (x.0-x.3 only)
V40-V48 (x.1 and x.2 only)
V49 (x.0-x.3 only)
V50-V48 (x.1 and x.2 only)
V59 (x.0-x.3 only)
V60-V48 (x.1 and x.2 only)
V69 (x.0-x.3 only)
V70-V48 (x.1 and x.2 only)
V79 (x.0-x.3 only)

V80 (excl. x.2-x.5)
V81-V82 (excl. x.1)
V83-V86 (x.4-x.9 only)
Vv87.9

V88

10
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Condition ICD10 code(s)

V89 (excl. x.2)
V90-V99

W20-W52
W75-W99

X10-X33

X50-X59

Y40-Y89 (excl. Y87)
Intentional injuries

_ X60-X84 (excl. X65)
Intentional self-harm

Y87.0
) _ Y10-Y34 (excl. Y15)
Event of undetermined intent
Y87.2
X85-Y09
Assault
Y87.1

For reference, the conditions wholly attributable to alcohol are described in Table 2,
however these were not included in the review since it was not necessary to

calculate AAFs for these conditions (as they are all 1).

Table 2: Wholly attributable conditions

Condition ICD10 code(s)

Alcohol-induced pseudo-Cushing’s syndrome E24.4
Mental and behavioural disorders due to use of alcohol | F10
Degeneration of nervous system due to alcohol G31.2
Alcoholic polyneuropathy G62.1
Alcoholic myopathy G721
Alcoholic cardiomyopathy 142.6
Alcoholic gastritis K29.2
Alcoholic liver disease K70
Alcohol-induced chronic pancreatitis K86.0
Ethanol poisoning T51.0
Methanol poisoning T51.1
Toxic effect of alcohol, unspecified T51.9
Accidental poisoning by and exposure to alcohol X45
Intentional self-poisoning by and exposure to alcohol X65

11
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Condition ICD10 code(s)

Poisoning by and exposure to alcohol, undetermined V15
intent

Alcohol-induced acute pancreatitis K85.2
Fetal alcohol syndrome (dysmorphic) Q86.0
Excess alcohol blood levels R78.0
Evidence of alcohol involvement determined by blood V90
alcohol level

Evidence of alcohol involvement determined by level of vol
intoxication

Alcohol consumption in England

Individual level alcohol consumption data were extracted from Health Survey for
England, 2016 (HSE2016). The data were aggregated to estimate the distribution of
drinkers for the following age groups by gender, 16-24 years, 25-34 years, 35-44
years, 45-54 years, 55-64 years, 65-74 years, 75-84 years and 85+ years. At the
same time, the aggregated data were used to calculate the mean and variance
alcohol consumption (in grams per day) for current drinkers of each age and gender

specific group.

Relative risks for alcohol consumption

New sources of relative risks for alcohol consumption (RRs) identified in the
literature review were combined with the alcohol consumption data and used to
update the AAFs. RRs identified in an earlier report were used in cases where new
data sources did not exist (Jones & Bellis, 2013). Diseases that used RRs from the
earlier report were epilepsy and status epilepticus, ischaemic stroke, ischaemic heart
disease, oesophageal varices, gastro-oesophageal laceration-haemorrhage,
pneumonia, unspecified liver disease, spontaneous abortion, low birth weight, motor
vehicle accidents and non-motor vehicle accidents. Diseases were excluded from
the analysis in cases where no updates were available or the RRs were not provided
in an earlier report (Jones & Bellis, 2013). Diseases were also excluded if new
evidence revealed no association between alcohol consumption and the disease.

Table 4 shows the final RRs used in this analysis.

12
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Alcohol attributable fractions for chronic conditions

AAFs for a specific age and gender groups were calculated using the following

continuous approach:

150
PapsRRgps + PformerRRformer + Peurrent (f>0 p(x)rr(x)dx) -1

150
PapsRRqps + PformerRRformer + Peurrent (f>0 p(x)rr(x)dx)

AAF = 1)
This equation uses the proportion of lifetime abstainers, P, former drinkers,

Pt ormer, CUrrent drinkers, Pey;,r.ne, @and the probability distribution of drinkers, p(x),
where x refers to the levels of alcohol consumption in grams per day and dx refers to
an infinitely small range in alcohol consumption (Jones & Bellis, 2013). P, and
Prormer Were estimated directly by extracting the proportion of abstainers and former
drinkers from the 2016 HSE dataset. Exposure is capped at 150g of alcohol per day
to provide a conservative estimate in line with the international literature and the
previous report (Jones & Bellis, 2013; J. Rehm, Kehoe, et al., 2010). The probability
distribution of current drinkers, p(x), was sampled at 0.5 gram/day discrete intervals,
dx. between 0 and 150g/day, ie, the proportion of the population consuming between
0 and 0.5 g/day; the proportion of the population consuming between 0.5g/day and
1g/day etc. The term rr(x) is the relative risk of disease associated with consuming
x grams of alcohol per day. In general, the relative risk for lifetime abstainers, RR s,
is assumed to be 1. Although this was driven by the evidence available and in some
cases the relative risk associated with lifetime abstainers was higher than individuals
who consume very low levels of alcohol for instance, in the case of heart disease.
The equation also uses the relative risks for former drinkers, RRyormer- If
RRformerWas not available, we set its value equal to 1 and assumed it was
associated with the same risk as abstainers. In the literature abstainers tended to be
the reference group (therefore RR,;,; = 1). Further technical details are provided in

Appendix 2.

Alcohol attributable fractions for acute conditions
To calculate the morbidity AAFs for acute conditions (AAF;, ,,y) the combination of

the results from equations (2) and (4) were used (Jones & Bellis, 2013; B. J. Taylor,
Shield, & Rehm, 2011).

13
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150
1- Pbinge) + Pbinge (f>0 p(x)rrbinge(x)dx) -1
150
(1- Pbinge) + Pyinge (f>0 p(x)rrbinge (x)dx)

AA Finjury = (2)

where

1 = Paps + Prormer + Pnonbinge T Ppinge ®)
This first equation uses the proportions of lifetime abstainers, former drinkers,
current drinkers who do not engage in binge drinking and current drinkers who do
engage in binge drinking (the four terms on the right-hand side of (3) respectively).
This also uses the probability of drinking at level x, p(x). The relative risk for the
acute condition at a binge drinking level x was adjusted for the time at risk in order to
calculate the risk ratio, r7,;,4.(x). These adjustments require the time at risk per
drinking occasion for each quantity of alcohol (1 drink?® = 30 minutes; 3 drinks = 2
hours; 5 drinks = 3 hours; 7 drinks = 4.8 hours)(Jones & Bellis, 2013). An upper level
(or cap) for alcohol consumption was set to 1509 to remain consistent with the

previous report.
Pabs + Pformer + Pnonbinge + PbingeRRbinge -1

tnjury Pabs + Pformer + Pnonbinge + PbingeRRbinge

This second equation is much simpler than the first one as all binge drinkers are
given a fixed RRy,;q4.. HoOwever, it should be noted that the relative risk in this
equation has been adjusted for both time at risk and number of drinking occasions.
The statistical analysis was performed using R statistical software. Further technical
details are provided in Appendix 2.

Adjustment for mortality

To calculate the mortality AAFs for acute conditions, AAF,;.,:,, We used the scaling
discussed in (Jurgen Rehm et al., 2004). For road/pedestrian accidents, the ratio of
AAF for morbidity is set as two thirds of the AAF for mortality. The ratio for other
kinds of injury is lower, set conservatively as four ninths (or two thirds of the ratio for

road/pedestrian accidents).

This gives the following formula for road/pedestrian accidents:

3 Equivalent to ~10g of alcohol

14
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3
AAFgeqtn = EAAFinjury 5)
And for other kinds of injury:
9
AAFgeqtn = ZAAFinjury (6)

Based on the reported AAFs published within (Jones & Bellis, 2013), we have
assumed that the ratio between mortality and morbidity for acute conditions used this
scaling (subject to rounding) — although it is not explicitly referenced, the author
mentions the use of a scaling decided through personal communication with Rehm
and colleagues, thus we assume this to be the case and have proceeded with this

method.

15
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Results

Literature review of alcohol RRs

The results of the literature review are summarised in Figure 1 and described more
fully in Table 3 and

16
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Table 4. The first table presents the list of chronic conditions, the source used in the
previous study, the updated source from the present review, and the updated relative
risk values. In total 29 papers contained data that updated the previous RRs used in
(Jones & Bellis, 2013). Based on the previous list of diseases included in (Jones &
Bellis, 2013), there were updated RRs for a number of cancers, type 2 diabetes,
cardiovascular diseases, and liver diseases, but no updates for epilepsy, pneumonia,
early infant death, low birth weight and accidents. There was one update for
psoriasis; however, this review confirmed that the causality between alcohol and
psoriasis is still uncertain, therefore this was not included in the AAF calculation. For
some diseases there was more than one update, for example for breast cancer there
were 8 updates. When this was the case, the most recent update or the study with
the most robust evidence/methodology (meta-analysis), and/or the most granular

data was chosen for inclusion. This selection was agreed with the project steering
group.

Excluding the conditions which are wholly attributable to alcohol, the largest risks are
for oral cancers (eg RR=5.13 (4.28-6.83) for heavy drinking males and females
combined) and oesophageal SCC (eg RR=4.69 (3.49-6.31) for heavy drinking males
and females combined). No relative risks were disaggregated by age group.

However, some relative risks by drink type (eg wine, beer, spirits) were found.

The second table presents the list of acute conditions, the source used in the
previous study, the updated source from the present review, and the ratio used

between the AAFs for morbidity and mortality (Jurgen Rehm et al., 2004).

17
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Figure 1: Results of the literature search for alcohol relative risks

References following search: N = 472+1

Cancers Pneumonia Pregnancy & Accidents &
N = 142 N=7 Childbirth Injuries

N S Pregnancy & Accidents &

Mezig e soriast: Childbirth Injuries

N=2+1 = - =

N=2 N=2

I
Total references included for extraction follow full-text review: 19+10

Pneumonia
N=0

Pregnancy & Accidents &

SETIIEE Childbirth Injuries

N=1

Tuberculosis

N=1
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Table 3: Sources of alcohol RRs for chronic conditions

Condition Previous Sources New Sources Value(s) in New Sources*

Infectious and parasitic diseases

RR 1.35 (1.09-1.68) for ‘alcohol use’
RR 1.57 (1.10-2.23) at 25 g/day

RR 2.46 (1.21-4.98) at 50 g/day

RR 3.85 (1.33-11.11) at 75 g/day

(Lonnroth, Williams, RR 6.03 (1.47-24.81) at 100 g/day
Tuberculosis Stadlin, Jaramillo, & Dye, (Imtiaz et al., 2017)
2008) Male

RR 1.50 (0.70-3.20) for former drinkers

Female

RR 5.30 (1.40-19.80) for former drinkers
RR 1.13 (1.00-1.26) for light drinking®

Lip, oral cavity and pharynx | (Tramacere et al., 2010) (Bagnardi et al., 2015) RR 1.83 (1.62—2.07) for moderate drinking®
RR 5.13 (4.31-6.10) for heavy drinking’

4 Values are given as combined male and female where available. RRs compared to baseline (no alcohol consumption, unless otherwise stated). Includes
values for relative risk (RR), hazard ratio (HR) and odds ratio (OR). Parentheses indicate 95% confidence intervals. Values for former drinkers given where
appropriate — if not explicitly stated, these are assumed to be equal to those for non-drinkers.

5 Defined as £12.5 g/day

6 Defined as between 12.5 and 50 g/day

7 Defined as >50 g/day

19
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Condition Previous Sources New Sources Value(s) in New Sources*
RR 1.26 (1.06-1.50) for light drinking®
Oesophagus (Islami et al., 2011) (Bagnardi et al., 2015)® RR 2.23 (1.87-2.65) for moderate drinking®
RR 4.95 (3.86—6.34) for heavy drinking’
Colon (Fedirko et al., 2011) RR 0.99 (0.95-1.04) for light drinking®
_ (Bagnardi et al., 2015)° RR 1.17 (1.11-1.24) for moderate drinking®
Rectum (Fedirko et al., 2011) o
RR 1.44 (1.25-1.65) for heavy drinking’

_ _ o (Corrao, Bagnardi, RR 1.00 (0.85-1.18) for light drinking®
Liver and intrahepatic bile ) _ o
duct Zambon, & La Vecchia, (Bagnardi et al., 2015) RR 1.08 (0.97-1.20) for moderate drinking®

ucts

2004) RR 2.07 (1.66-2.58) for heavy drinking’
RR 0.87 (0.68-1.11) for light drinking®
Larynx (Islami et al., 2011) (Bagnardi et al., 2015) RR 1.44 (1.25-1.66) for moderate drinking®

RR 2.65 (2.19-3.19) for heavy drinking’
RR 1.04 (1.01-1.07) for light drinking®
Breast (Hamajima et al., 2002) (Bagnardi et al., 2015) RR 1.23 (1.19-1.28) for moderate drinking®
RR 1.61 (1.33-1.94) for heavy drinking’
RR <1 for consumption level of <63 g/day
Diabetes mellitus (type II) (Baliunas et al., 2009) (Knott, Bell, & Britton, 2015) RR 1 for consumption level of 63 g/day

RR >1 for consumption level of >63 g/day

Diseases of the nervous system

8 Oesophagus squamous cell carcinoma only.
9 Results are given for malignant neoplasm of colorectum.

20
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Condition Previous Sources New Sources Value(s) in New Sources*

_ ) RR 1.37 (1.28-1.47) at 25 g/day
Epilepsy and Status (Samokhvalov, Irving,

o No update RR 1.86 (1.62—-2.13) at 50 g/day
epilepticus Mohapatra, & Rehm, 2010)

RR 3.44 (2.61-4.52) at 100 g/day

Cardiovascular diseases

Male

RR 0.82 (0.65-1.02) at <2.5 g/day

RR 0.77 (0.65-0.92) at 2.5 to 12 g/day
RR 0.75 (0.64-0.88) at 12 to 24 g/day
RR 0.74 (0.53-1.02) at 24 to 36 g/day

_ _ ~ | RR0.99 (0.90-1.08) for former drinkers'?
(Briasoulis, Agarwal, & Messerli,

Hypertensive diseases (B. Taylor et al., 2009)
2012)°

Female

RR 0.91 (0.78-1.07) at <2.5 g/day

RR 0.54 (0.45-0.65) at 2.5 to 12 g/day
RR 0.61 (0.38—0.99) at 12 to 24 g/day
RR 0.40 (0.14-1.13) at 24 to 36 g/day
RR 1.11 (0.94-1.32) for former drinkers??

Male

. i (Roerecke & Rehm, 2010,
Ischaemic heart disease RR 0.82 (0.65-1.02) at <2.5 g/day

2012; Ronksley, Brien,
RR 0.77 (0.65-0.92) at 2.5 to 12 g/day

10 Results are given for hypertension.
11 (Jones & Bellis, 2013)
12 (Jones & Bellis, 2013)
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Condition

Previous Sources

New Sources

Value(s) in New Sources*

Turner, Mukamal, & Ghali,
2011)

(Angus, Henney, Webster, &
Gillespie, 2019; Roerecke &
Rehm, 2012)

RR 0.75 (0.64-0.88) at 12 to 24 g/day
RR 0.74 (0.53-1.02) at 24 to 36 g/day

Female

RR 0.91 (0.78-1.07) at <2.5 g/day

RR 0.54 (0.45-0.65) at 2.5 to 12 g/day
RR 0.61 (0.38-0.99) at 12 to 24 g/day
RR 0.40 (0.14-1.13) at 24 to 36 g/day

Cardiac arrhythmias

(Kodama et al., 2011,
Samokhvalov, Irving,
Mohapatra, et al., 2010)

(Wood et al., 2018)

HR 1.17 (0.86-1.60) per 100 g/week higher

consumption

Heart failure

Not included; risk estimates
not available from meta-

analyses

(Wood et al., 2018)

HR 1.09 (1.03-1.15) per 100 g/week higher

consumption

Haemorrhagic stroke

(Patra et al., 2010)

(Wood et al., 2018)

HR 1.17 (1.12-1.23) per 100 g/week higher

consumption

Ischaemic stroke

(Patra et al., 2010)

(Wood et al., 2018; Zheng et al.,
2015)

HR 1.13 (1.09-1.18) per 100 g/week higher

consumption

Oesophageal varices

Applied new estimate for
unspecified liver disease (J.
Rehm, Taylor, et al., 2010)

No update

See unspecified liver disease

13 |n (Zheng et al., 2015), results are given by gender.
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Condition Previous Sources New Sources Value(s) in New Sources*

Respiratory infections
) RR 1.12 (1.02-1.23) for 24 g/day
) (Samokhvalov, Irving, &
Pneumonia No update RR 1.33 (1.06-1.67) for 60 g/day
Rehm, 2010)
RR 1.76 (1.13-2.77) for 120 g/day

Digestive diseases

Gastro-oesophageal Not included; risk estimates

laceration haemorrhage not available from meta- No update N/A

syndrome analyses
Mortality - Male
RR 1.0 (0.6-1.6) for O to 12 g/day
RR 1.6 (1.4-2.0) for 12 to 24 g/day
RR 2.8 (2.3-3.4) for 24 to 36 g/day
RR 5.6 (4.5-7.0) for 36 to 48 g/day
RR 7.0 (5.8-8.5) for 48 to 60 g/day

o ) (J. Rehm, Taylor, et al., RR 14.0 (11.7-16.7) for >60 g/day
Unspecified liver disease 2010) No update

Mortality - Female

RR 1.9 (1.1-3.1) for 0 to 12 g/day

RR 5.6 (4.5-6.9) for 12 to 24 g/day
RR 7.7 (6.3-9.5) for 24 to 36 g/day
RR 10.1 (7.5-13.5) for 36 to 48 g/day
RR 14.7 (11.0-19.6) for 48 to 60 g/day
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Condition Previous Sources New Sources Value(s) in New Sources*

RR 22.7 (17.2-30.1) for >60 g/day

Morbidity - Male

RR 0.3 (0.1-0.9) for 0 to 12 g/day
RR 0.3 (0.2-0.4) for 12 to 24 g/day
RR 0.7 (0.5-1.0) for 24 to 36 g/day
RR 2.0 (1.5-2.7) for 36 to 48 g/day
RR 2.3 (1.7-3.2) for 48 to 60 g/day
RR 5.0 (3.9-6.4) for >60 g/day

Morbidity - Female

RR 0.4 (0.1-1.2) for O to 12 g/day
RR 1.0 (0.5-1.9) for 12 to 24 g/day
RR 2.4 (1.8-3.2) for 24 to 36 g/day
RR 1.9 (1.4-2.6) for 36 to 48 g/day
RR 5.9 (3.7-9.3) for 48 to 60 g/day
RR 6.1 (4.6-8.0) for >60 g/day

Not available; used
o ) (Shabanzadeh, Sorensen, &
Cholelithiasis (gall stones) | (Gutjahr, Gmel, & Rehm, OR 0.99 (0.98; 1.00)
Jorgensen, 2016)

2001)
Acute and chronic (Irving, Samokhvalov, &
N (Shabanzadeh et al., 2016) RR 0.91 (0.70, 1.18) for 0.1 to 40 g/day
pancreatitis Rehm, 2009)
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Condition Previous Sources New Sources Value(s) in New Sources*

Skin diseases

Not included; insufficient

Psoriasis evidence for causal No update N/A
relationship
Pregnancy and childbirth
) Not available; used RR 1.20 for <16 g/day
Spontaneous abortion ) No update
(Gutjahr et al., 2001) RR 1.76 for >16 g/day

RR 1.03 (0.96-1.11) at 12 g/day
RR 1.23 (1.10-1.36) at 24 g/day
RR 1.50 (1.30-1.73) at 36 g/day
Low birth weight (Patra et al., 2011) No update RR 1.86 (1.54-2.24) at 48 g/day
RR 2.32 (1.83-2.93) at 60 g/day
RR 2.91 (2.18-3.88) at 72 g/day
RR 3.67 (2.60-5.17) at 84 g/day
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Table 4: Sources of data for acute morbidity outcomes

Condition

Unintentional injuries

Previous Sources

New Sources

Ratio Between AAFs*

Robson, Xie, & Rehm, 1996)

Road/pedestrian traffic accidents | (B. Taylor et al., 2010) No update 0.66

Poisoning (B. Taylor et al., 2010) No update 0.44

Fall injuries (B. Taylor et al., 2010) No update 0.44

Fire injuries (B. Taylor et al., 2010) No update 0.44

Drowning (B. Taylor et al., 2010) No update 0.44
) ) o (English & Holman, 1995; Single,

Other unintentional injuries No update 0.44

Intentional injuries

Intentional self-harm (B. Taylor et al., 2010) No update 0.44
Event of undetermined intent (B. Taylor et al., 2010) No update 0.44
Assault (B. Taylor et al., 2010) No update 0.44

14 From (Jurgen Rehm et al., 2004)
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The age- and gender-specific distribution of alcohol consumption
Individual level alcohol consumption data was extracted from HSE2016 and
aggregated to estimate mean alcohol consumption and variance for each age and
gender specific group. It has been debated that national surveys underestimate
population levels of alcohol consumption (Catto & Gibbs, 2008; Corrao, Bagnardi,
Zambon, & Arico, 1999; Jones & Bellis, 2013; Meier et al., 2013; Parkin, 2011; J.
Rehm, Kehoe, et al., 2010). The mean and variance were upshifted by 40% to reflect
the actual alcohol consumption level, due to the evidence suggesting that reported
consumption was an under-estimate of true consumption (Boniface, Kneale, &
Shelton, 2013; Boniface & Shelton, 2013; Meier et al., 2013). Detailed upshifting
methods are provided in Appendix 2. In Table 5, the upshifted mean alcohol
consumption levels from HSE2016 for each age and gender group are presented.
The results are compared against alcohol consumption from the General Lifestyle
Survey 2010 (GLS 2010) which was used in the previous report, however we have
upshifted this by 40% in line with the present analysis.

Table 5: Upshifted mean alcohol consumption levels (g/day) and standard deviations by age and gender
specific groups in GLS2010 and HSE2016 and difference between them

Age Group (Years)

16-24 25-34 35-44 45-54 55-64 65-74 75-84 85+
Upshifted mean (std. dev.) alcohol consumption in g/day from HSE2016

Mal 18.8 22.7 27.1 28.0 31.8 27.8 22.2 15.8
ale
(22.0) (26.6) (31.8) (32.9) (37.3) (32.6) (26.1) (18.5)
11.2 12.3 14.8 19.1 17.1 135 11.1 7.5
Female
(14.2) (15.4) (18.4) (23.5) (21.1) (16.8) (14.0) (9.8)

mean (std. dev.) alcohol consumption in g/day from GLS2010

Mal 28.0 29.5 30.6 31.9 31.9 26.1 18.1
ale
(32.9) | (34.7) | (35.9) | (37.5) | (37.4) | (30.6) (21.2)
16.8 14.1 17.3 17.8 16.2 12.3 9.0
Female
(20.7) | (17.5) | (21.3) | (21.9) | (20.0) | (15.5) (11.6)
Difference in mean alcohol consumption in g/day
Male -9.2 -6.8 -3.5 -3.9 -0.1 +1.7 +4.1 -2.3
Female -5.6 -1.8 -2.5 +1.3 +0.9 +1.2 +2.1 -1.5
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In HSE2016, the highest levels of alcohol consumption for males were observed in
the 55 to 64 year old age group and for females the highest level was observed in
the 45 to 54 year old age group. This is consistent with results in GLS2010 however,
the highest levels of alcohol consumption covered a wider age group in the 45 to 64
year old male age group in GLS2010. The mean alcohol consumption level is lower
in HSE2016 compared with GLS2010 (in 16 to 64 year old males). In contrast,
increases in alcohol consumption are observed in males older than 65 years across
the two time periods. A similar pattern is observed in females such that alcohol
consumption is higher in GLS2010 compared with HSE2016 (in 16 to 44 year olds),
while mean alcohol consumption is lower in GLS 2010 compared with HSE 2016 in
females older than 45 years old. The largest decrease in alcohol is observed in the
16 to 24 year old age group. Further details about the data extraction and methods

employed to determine these mean values are provided in Appendix 2.

Updated AAFs for chronic and acute conditions

The AAFs for chronic and acute conditions are listed in Table 6. Compared to (Jones
& Bellis, 2013) psoriasis was excluded because the rapid review confirmed that the
causality between alcohol and this condition is still unclear. In the earlier report of
(Jones & Bellis, 2013) separate mortality and morbidity AAFs were calculated for
haemorrhagic stroke, ischaemic stroke, unspecified liver disease and all acute
conditions and our aim was to update this analysis in the same format. A detailed
comparison between these results and the results estimated by (Jones & Bellis,

2013) is provided in Appendix 3.

The updated AAFs by age for selected conditions for males and females are

presented in Figure 2 and Figure 3 respectively.
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Table 6: AAFs for chronic and acute conditions
Age/Gender Group
Condition 25-34 35-44 45-54 55-64 65-74

Wholly attributable conditions

Alcohol-induced
pseudo-Cushing’s 1.00 | 100 | 1.00 | 1.00 | 1.00 | 100 | 1.00 | 1.00 | 1.00 | 21.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

syndrome

Mental and
behavioural disorders 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 21.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

due to use of alcohol

Degeneration of
nervous system due to | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
alcohol

Alcoholic
1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
polyneuropathy
Alcoholic myopathy 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

Alcoholic

_ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
cardiomyopathy

Alcoholic gastritis 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Alcoholic liver disease | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

Alcohol-induced

) N 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
chronic pancreatitis
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Condition

25-34

35-44

Age/Gender Group

45-54

55-64

65-74

levels

Ethanol poisoning 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Methanol poisoning 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Toxic effect of alcohol,
unspecified 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Accidental poisoning
by and exposure to 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
alcohol
Intentional self-
poisoning by and 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
exposure to alcohol
Poisoning by and
exposure to alcohol, 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
undetermined intent
Alcohol-induced acute

N 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
pancreatitis
Fetal alcohol
syndrome 1.00 | 1.00 | 1.00 | 1.00 | .00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
(dysmaorphic)
Excess alcohol blood

1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
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Age/Gender Group

Condition 25-34 35-44 45-54 55-64 65-74

Evidence of alcohol
involvement
determined by blood

alcohol level

Evidence of alcohol
involvement
determined by level of
intoxication
Infectious and parasitic diseases
Tuberculosis -0.01| 029 | 011 | 025 | 0.23 | 0.27 | 0.26 | 0.33 | 0.33 | 0.34 | 0.26 | 0.37 | 0.13 | 0.39 | -0.11| 0.39

Malignant neoplasm of:

Lip, oral cavity and
0.34 | 0.21 | 0.44 | 0.24 | 050 | 0.30 | 051 | 0.39 | 055 | 0.36 | 0.51 | 0.26 | 0.43 | 0.20 | 0.31 | 0.12

pharynx

Oesophagus 039 | 0.27 | 0.48 | 0.30 | 052 | 0.35 | 0.54 | 0.44 | 057 | 040 | 054 | 0.32 | 046 | 0.26 | 0.37 | O0.16
Colon 0.09 | 0.05 | 0.12 | 0.06 | 0.14 | 0.07 | 0.14 | 0.10 | 0.16 | 0.09 | 0.24 | 0.06 | 0.11 | 0.05 | 0.08 | 0.03
Rectum 0.09 | 0.05 | 0.12 | 0.06 | 0.14 | 0.07 | 0.14 | 0.10 | 0.16 | 0.09 | 0.24 | 0.06 | 0.11 | 0.05 | 0.08 | 0.03

Liver and intrahepatic

bile ducts
Larynx 0.19 | 012 | 026 | 014 | 030017031023 |034({020|031|015| 025 | 0.11 | 0.18 | 0.06
Breast N/A | 0.08 | N/A | 0.10 | N/A | 0.12 | N/A | 0.17 | N/A | 015 | N/A | 0.11 | N/A | 0.08 | N/A | 0.04
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Age/Gender Group

Condition 25-34 35-44 45-54 55-64 65-74

Diabetes mellitus

Diabetes mellitus

(type I)

Diseases of the nervous system

Epilepsy and Status

-0.11|-0.12 | -0.12 | -0.13 | -0.10 | -0.13 | -0.10 | -0.13 | -0.09 | -0.14 | -0.10 | -0.13 | -0.11 | -0.12 | -0.13 | -0.10

epilepticus

Cardiovascular diseases

Hypertensive diseases | 0.10 | -0.01 | 0.14 | 0.00 | 0.15 | 0.02 | 0.16 | 0.07 | 0.17 | 0.05 | 0.16 | 0.01 | 0.13 | -0.01 | 0.10 | -0.02

Ischaemic heart
-0.15|-0.23|-0.18 | -0.26 | -0.18 | -0.26 | -0.18 | -0.22 | -0.18 | -0.25 | -0.18 | -0.24 | -0.17 | -0.22 | -0.17 | -0.16

disease
Cardiac arrhythmias 0.13 | 0.08 | 0.18 | 0.10 | 0.20 | 0.12 | 0.21 | 0.15 | 0.23 | 0.14 | 0.21 | 0.10 | 0.17 | 0.08 | 0.12 | 0.05
Heart failure 0.08 | -0.03| 0.11 |-0.04 | 0.13 | -0.05| 0.13 | -0.07 | 0.15 | -0.06 | 0.13 | -0.04 | 0.11 | -0.03 | 0.08 | -0.02
Haemorrhagic stroke -

_ 0.08 | 0.03 | 0.12 | 0.05 | 0.24 | 0.10 | 0.15 | 0.20 | 0.16 | 0.15 | 0.15 | 0.07 | 0.11 | 0.03 | 0.07 | 0.00
Mortality™®

Haemorrhagic stroke -
Morbidity*®

15 160-162
16169 (x.0 to x.2 only)
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Age/Gender Group

Condition 25-34 35-44 45-54 55-64 65-74

Ischaemic stroke -
Mortality’

Ischaemic stroke -
Morbidity*®

Oesophageal varices -

Mortality

Oesophageal varices -

Morbidity
Respiratory infections
Pneumonia 0.05 | 0.02 | 0.07 | 0.02 | 0.09 | 0.03 | 0.09 | 0.06 | 0.11 | 0.05 | 0.09 | 0.03 | 0.07 | 0.01 | 0.04 | 0.00

Digestive diseases

Unspecified liver
_ _ 0.52 | 064 | 0.63 | 0.68 | 0.67 | 0.73 | 0.69 | 0.78 | 0.72 | 0.77 | 0.69 | 0.70 | 0.61 | 0.64 | 0.47 | 0.50
disease - Mortality

Unspecified liver
_ o -0.17 | -0.09 | -0.03 | -0.05 | 0.11 | 0.08 | 0.13 | 0.24 | 0.21 | 0.18 | 0.13 | 0.02 | -0.04 | -0.10 | -0.34 | -0.22
disease - Morbidity

Cholelithiasis (gall
. | -0.01|-0.01|-0.01|-0.01|-0.01|-0.01|-0.01|-0.01|-0.01]|-0.01|-0.01|-0.01|-0.01]|-0.01|-0.01]-0.01
stones

17163-166
18169 (x.3 to x.4 only)
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Age/Gender Group

Condition 25-34 35-44 45-54 55-64 65-74

Acute and chronic
N 0.28 | 0.16 | 0.37 | 019 | 0.43 | 0.24 | 0.44 | 0.32 | 0.48 | 0.29 | 0.44 | 0.21 | 0.35 | 0.15 | 0.25 | 0.08
pancreatitis

Pregnancy and childbirth

Spontaneous abortion | N/A | 0.09 | N/A | 0.10 | N/A | 0.10 | N/A | 0.11 | N/A | NJA | N/A | N/A | NJA | NJA | N/A | N/A
Low birth weight N/A | 0.01 | N/A | 0.02 | N/A | 0.05 | N/A | 0.09 | N/A | N/A | N/A | NJA | N/A | NJ/A | NJA | N/A

Unintentional injuries

Road/pedestrian traffic

accidents - Mortality

Road/pedestrian traffic
accidents - Morbidity
Poisoning - Mortality 0.07 | 0.02 | 0.12 | 0.02 | 0.127 | 0.03 | 0.18 | 0.06 | 0.20 | 0.04 | 0.12 | 0.01 | 0.05 | 0.00 | 0.00 | 0.00
Poisoning - Morbidity | 0.03 | 0.01 | 0.05 | 0.01 | 0.07 | 0.01 | 0.08 | 0.03 | 0.09 | 0.02 | 0.06 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00
Fall injuries - Mortality | 0.07 | 0.02 | 0.12 | 0.02 | 0.17 | 0.03 | 0.18 | 0.06 | 0.20 | 0.04 | 0.12 | 0.01 | 0.05 | 0.00 | 0.00 | 0.00
Fall injuries - Morbidity | 0.03 | 0.01 | 0.05 | 0.01 | 0.07 | 0.01 | 0.08 | 0.03 | 0.09 | 0.02 | 0.06 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00
Fire injuries - Mortality | 0.07 | 0.02 | 0.12 | 0.02 | 0.17 | 0.03 | 0.18 | 0.06 | 0.20 | 0.04 | 0.12 | 0.01 | 0.05 | 0.00 | 0.00 | 0.00
Fire injuries -
Morbidity
Drowning - Mortality 0.07 | 0.02 | 0.12 | 0.02 | 0.17 | 0.03 | 0.18 | 0.06 | 0.20 | 0.04 | 0.12 | 0.01 | 0.05 | 0.00 | 0.00 | 0.00
Drowning - Morbidity 0.03 | 0.01 | 0.05 | 0.01 | 0.07 | 0.01 | 0.08 | 0.03 | 0.09 | 0.02 | 0.06 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00
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Age/Gender Group

Condition 25-34 35-44 45-54 55-64 65-74

Other unintentional
_ 0.07 | 0.02 | 0.12 | 0.02 | 0.17 | 0.03 | 0.18 | 0.06 | 0.20 | 0.04 | 0.12 | 0.01 | 0.05 | 0.00 | 0.00 | 0.00
injuries - Mortality

Other unintentional
0.03 | 001 | 005| 001|007 )|001]|0.08)| 003|009 ]| 0.02]|0.06|0.00|0.02]0.00|0.00]|0.00
injuries

Intentional injuries

Intentional self-harm -
Mortalit 0.07 | 0.02 | 0.12 | 0.02 | 0.17 | 0.03 | 0.18 | 0.06 | 0.20 | 0.04 | 0.12 | 0.01 | 0.05 | 0.00 | 0.00 | 0.00
ortality

Intentional self-harm 0.03 | 0.01 | 005 | 0.01 | 007 | 001 0.08 | 003|0.09|0.02|0.06|0.00]|0.02]0.00|0.00]|0.00

Event of undetermined

] _ 0.07 | 0.02 | 0.12 | 0.02 | 0.27 | 0.03 | 0.18 | 0.06 | 0.20 | 0.04 | 0.12 | 0.01 | 0.05 | 0.00 | 0.00 | 0.00
intent - Mortality

Event of undetermined
0.03 | 001 |005| 001|007 )|001]|0.08)| 003|009 ]| 0.02]|0.06|0.00|0.02]0.00|0.00/| 0.0

intent
Assault - Mortality 0.07 | 0.02 | 0.12 | 0.02 | 0.17 | 0.03 | 0.18 | 0.06 | 0.20 | 0.04 | 0.12 | 0.01 | 0.05 | 0.00 | 0.00 | 0.00
Assault - Morbidity 0.03 | 001 |005| 001|007 )|001]|0.08)| 003|009 0.02]|0.06|0.00]|0.02]0.00|0.00]| 0.0
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Figure 2: AAFs for males, showing new values for each age group and a variety of conditions
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Figure 3: AAFs for females, showing new values for each age group and a variety of conditions
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Discussion

Consistent with previous reviews there continues to be clear evidence for an
association between alcohol consumption and a wide range of chronic and acute
conditions. The UK Chief Medical Officer has recommended: “to keep health risks
from alcohol to a low level it is safest not to drink more than 14 units a week on a
regular basis (UK Chief Medical Officers’ Low Risk Drinking Guidelines, 2016).”

Discussion related to results

Evidence suggests the alcohol attributable fractions for ischaemic heart disease,
cholelithiasis, unspecified liver disease for age groups 16 to 34-year olds and 75+
year olds, hypertensive diseases for female age groups 16 to 24-year olds and 75+
year olds, heart failure across all female age groups and type 2 diabetes are
negative. This is related to the relative risks being lower (less than one) for different
categories of drinkers when compared to abstainers. In some cases, the relative risk
is less than one for all drinkers for a given condition. Drink type might play a role in
this effect. For example, in one study this effect of alcohol on type 2 diabetes was
only observed for wine consumption, but no significant effect was observed for beer
or spirits (Huang, Wang, & Zhang, 2017). Further, (Wood et al., 2018) found that for
cardiovascular diseases, the RRs were higher in beer and spirit drinkers than in wine
drinkers. Future work might calculate the alcohol attributable fraction for different
drink types in order to quantify what drink type causes the largest burden of alcohol-

related disease.

The alcohol consumption and alcohol attributable fractions varied by both age and
sex for most conditions. It is important to note that the effect by age group could be
overestimated particularly for the older age groups, since the sample size for 85+ is
very small and the results are subject to high variance. Moreover, in this study, we
have disaggregated the age group 75+ year olds into two groups 75 to 84 year olds
and 85+ year olds. For that reason, the comparison between new alcohol attributable
fractions for the age group 75 to 84 year olds and old alcohol attributable fractions
for age group 75+ year olds in the Bellis report may not be equivalent. In addition,
the uncertainty estimates around each alcohol attributable fraction has not been

estimated based on the uncertainty from each relative risk. In some cases where the

38



Alcohol-attributable fractions for England: An update

attributable fraction is close to zero, the result is likely to have some uncertainty
ranging between a negative and positive attributable fraction.

For all diseases, except for tuberculosis and unspecified liver disease mortality
across all age groups and haemorrhagic stroke mortality for some age groups, the
alcohol attributable fractions for males are larger than those for females. A likely
reason is because the proportion of current drinkers and average alcohol
consumption is higher in males than females. For tuberculosis, female former
drinkers have a much higher relative risk than male former drinkers for the disease.
alcohol attributable fractions for unspecified liver diseases mortality have a different
pattern because female current drinkers have much higher relative risks than male

current drinkers.

Comparison with previous estimates
The new alcohol attributable fractions are different in their magnitude compared to
those in the Bellis report. Overall, 75% of all (acute and chronic) alcohol attributable

fractions are lower, 2% have remained constant, and 23% are higher.

For example, the new morbidity alcohol attributable fractions for malignant neoplasm
of the liver are significantly higher than the previous alcohol attributable fractions for
all male age groups, but for females, the new alcohol attributable fractions are
slightly lower than the old alcohol attributable fractions for most age groups. The new
morbidity alcohol attributable fractions for hypertensive diseases for males or
females are much lower than the previous alcohol attributable fractions for all age
groups except for the 75-84 female age group. For ischaemic heart disease, the new
morbidity alcohol attributable fractions for males and females are lower than old

alcohol attributable fractions for all age groups.

For chronic conditions, 64% of alcohol attributable fractions for chronic conditions
are lower than in the Bellis report, while 3% have stayed the same and 33% are
higher. The main reason for these differences is related to the change in prevalence
data on the proportion of drinkers in each age and gender group and the mean
alcohol consumption in these groups. A lesser impact is due to a difference in the
percentage upshift that has been applied to account for underreporting. In the
original report, a 59% upshift was applied, based on a methodology that analysed

the gap between data on alcohol purchased and alcohol reported to be consumed,
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adjusting for waste. In this report we have applied an upshift of 40%, based on the
same methodology as the Bellis report with more recent data applied.

For acute conditions, 98% of alcohol attributable fractions are lower, while 2% are
higher. This is due to changes in prevalence of alcohol consumption and binge

drinking.

Excluding chronic and acute conditions which are wholly attributable to alcohol
consumption, the new results show that alcohol consumption is the largest
contributor to new cases of cancers, digestive diseases and road/pedestrian traffic
accidents, which are consistent with results in the earlier report (Jones & Bellis,
2013). For some diseases, the updated alcohol attributable fractions have different
patterns across the age groups from those in Jones and Bellis’ report. The alcohol
attributable fractions in (Jones & Bellis, 2013) for most cardiovascular and liver
diseases stayed at a relatively consistent level across all age groups, whilst in this
update, alcohol attributable fractions for most diseases, except for tuberculosis,
increase from age group 16-24, reaching their peak value at age group 55-64 for
males and 45-54 for females and decrease thereafter. This can be explained by
changes in the alcohol consumption distribution. The alcohol consumption in
GLS2010 is consistent across all age groups for males and females, shown in Table
5. In contrast, alcohol consumption in HSE2016 increases from age group 16-24,
reaching its peak value at age 55-64 for males and 45-54 for females and decreases
thereafter (Table 5). Figure 4 compares the alcohol attributable fractions by age for
selected conditions for men from the previous analysis and in this update, and Figure
5 presents the same but for women. For tuberculosis, the new alcohol attributable
fractions have different patterns across the two reports because the relative risks for
former drinkers against lifetime abstainers were applied in the alcohol attributable

fraction calculation.

Limitations

A limitation of this project is that we have explored updates by gender and age only.
However, there are likely to be important differences in relative risks across ethnic
and socio-economic groups. For instance, there is much evidence of the ‘alcohol
harm paradox’ such that people in more deprived socio-economic status groups are

more susceptible to the harms of alcohol than those in less deprived groups (Beard
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et al., 2016; Bellis et al., 2016; Lewer, Meier, Beard, Boniface, & Kaner, 2016).
Future work might update alcohol attributable fractions for alcohol by SES group.

This work has also not incorporated sensitivity analysis, eg through the use of
confidence intervals around each relative risk. Additionally, there is a limitation with
the population attributable fraction methodology associated with the time lag
between drinking and the occurrence of drinking-related harms. This work is based
on relative risks and uses current distributions of alcohol consumption and therefore
assumes that there is no time lag between exposure and outcome; this is unlikely to

be the case.

Conclusion

In summary, our reviews of the literature confirmed the detrimental impact that
alcohol has on a diverse number of chronic and acute conditions. Future work could
explore alcohol attributable fractions in different socioeconomic groups, local areas,
and by drink type. It could also incorporate confidence intervals around each alcohol

attributable fraction estimate.
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Figure 4: AAFs for males, showing previous values (dashed) against new values (solid) for each age group and a variety of conditions
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Figure 5: AAFs for females, showing previous values (dashed) against new values (solid) for each age group and a variety of conditions
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