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Abstract

Aims: Evidence exists on the potential impact of national level minimum unit price

(MUP) policies for alcohol. This study investigated the potential effectiveness of imple-

menting MUP at regional and local levels compared with national implementation.

Design: Evidence synthesis and computer modelling using the Sheffield Alcohol Policy

Model (Local Authority version 4.0; SAPMLA).

Setting: Results are produced for 23 Upper Tier Local Authorities (UTLAs) in North West

England, 12 UTLAs in North East England, 15 UTLAs in Yorkshire and Humber, the nine

English Government Office regions and England as a whole.

Cases: Health Survey for England (HSE) data 2011–13 (n = 24 685).

Measurements: Alcohol consumption, consumer spending, retailers’ revenues, hospitali-
zations, National Health Service costs, crimes and alcohol-attributable deaths and health

inequalities.

Findings: Implementing a local £0.50 MUP for alcohol in northern English regions is esti-

mated to result in larger percentage reductions in harms than the national average. The

reductions for England, North West, North East and Yorkshire and Humber regions,

respectively, in annual alcohol-attributable deaths are 1024 (−10.4%), 205 (−11.4%),

121 (−17.4%) and 159 (−16.9%); for hospitalizations are 29 943 (−4.6%), 5956 (−5.5%),

3255 (−7.9%) and 4610 (−6.9%); and for crimes are 54 229 (−2.4%), 8528 (−2.5%), 4380

(−3.5%) and 8220 (−3.2%). Results vary among local authorities; for example, annual

alcohol-attributable deaths estimated to change by between −8.0 and −24.8% through-

out the 50 UTLAs examined.

Conclusions: A minimum unit price local policy for alcohol is likely to be more effective

in those regions, such as the three northern regions of England, which have higher levels

of alcohol consumption and higher rates of alcohol harm than for the national average.

In such regions, the minimum unit price policy would achieve larger reductions in alcohol
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consumption, alcohol-attributable mortality, hospitalization rates, NHS costs, crime rates

and health inequalities.
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INTRODUCTION

Alcohol causes considerable harms [1]. In England, it is the fifth largest

cause of lost life-years [2], affecting National Health Service (NHS)

resources [3], crime [3], families and children needing social services

and care [4] and employer work outcomes [3]. Health harms per popu-

lation vary geographically within the country [2, 5] and by age, gender

and deprivation [measured by the Index of Multiple Deprivation

(IMD)] [5].

Minimum unit pricing (MUP) for a unit of alcohol (10 ml pure eth-

anol) was proposed UK-wide in 2012 [6]. Substantial debate followed

and, 6 years later, a MUP of £0.50 per unit (approximately

€0.885/12 g or US$1.132/14.5 g standard drink at a 2022 exchange

rate) was implemented from May 2018 by the devolved national gov-

ernment of Scotland [7]. A MUP of £0.50 per unit was also implemen-

ted from April 2020 by the devolved national government of Wales

[8]. England does not have devolved government, and to date the UK

government has decided not to implement MUP in England.

Because of this lack of national level implementation in England,

stakeholders in some English local authorities want to explore subna-

tional implementation of MUP—a policy they term ‘MUPLocal’. The
main focus of local decision-making in England is the Upper Tier Local

Authority (UTLA)—there are 152 of these and they are grouped into

nine Government Office regions. A group of UTLAs in the North West

region of England commissioned a law firm to provide UK legal advice

on possible routes for achieving MUPLocal implementation. The

resulting advice [9], suggested submitting a request to central govern-

ment for local powers under the UK ‘Sustainable Communities Act’,
and indicated that this would require local evidence on the current

harms caused by alcohol [2, 5] and on the potential impact of MUPLo-

cal. This requirement motivated our research study.

Previous evidence on the potential impact of national MUP imple-

mentation was provided to governments using the Sheffield Alcohol

Policy Model (SAPM). This model estimates country-level impact upon

alcohol-attributable deaths and hospitalizations for more than

40 ICD-10-defined conditions, on NHS costs, alcohol-attributable

crimes and work absence [8, 10–13]. It also examines population sub-

groups by age, sex, socio-economic status and moderate-, increasing-

and high-risk drinkers. SAPM helped to decide the MUP threshold

(£0.50 per unit in Scotland) and informed legal cases before imple-

mentation [14].

Our study was designed to provide evidence on the potential

impact of subnational implementation of £0.50 per unit MUP in

UTLAs in the North of England (also testing £0.30, £0.40, £0.60 and

£0.70 thresholds). The study gathers evidence on local consumption,

purchasing, prices paid and harms, creating the ‘Sheffield Alcohol

Policy Model for Local Authorities’ (SAPMLA). The National Institute

for Health Research commissioned the research to focus on the

UTLAs in the North of England, where several stakeholders had

expressed strong policy support and were keen to collaborate on the

research programme. This study reports detailed results for 50 UTLAs

in the three northern Government Office regions—Yorkshire and

Humber, North West and North East—as well as comparison through-

out the nine Government Office regions and with the whole of

England. Effects are estimated on alcohol consumption, consumer

spending, retailers’ revenues, hospitalizations, NHS costs, crimes and,

most importantly, alcohol-attributable deaths and health inequalities

in deaths categorized by the IMD.

This study has international relevance, because there are ongoing

implementations and debates with respect to MUP-type interventions

in many countries. A related policy, minimum alcohol pricing, has been

implemented in British Columbia in Canada, demonstrating effects on

reduced harms [15]. Raising minimum alcohol prices in Saskatchewan,

Canada has impacted consumption and crime [16, 17]. Debates on the

potential subnational impact of MUP are ongoing in Australian states/

territories [18–20] and Canadian provinces such as Quebec [21], and

are relevant globally.

Patient and public involvement

We involved a wide stakeholder group throughout the development,

conduct and delivery of this project. The idea for the project arose

directly from conversations with Directors of Public Health and public

health advocacy organizations in the North West region of England.

The research was designed to be directly relevant to their evidence

needs: specifically, the need for local level evidence regarding alcohol

consumption, related harms and the estimated effects of MUP.

Engagement continued throughout the project and was extended to

include public health stakeholders in the North East of England. Dur-

ing the project, quarterly meetings were held with a core group of

stakeholders, the ‘Tackling Cheap Alcohol Group’, which included rep-

resentatives from local authorities and other agencies across the

North West with roles in public health, wellbeing, licensing, commis-

sioning and service delivery. This stakeholder involvement directly

influenced the project by making us reconsider (a) the outcomes to be

modelled; as a consequence of stakeholder input we added crime, and

(b) the nature and design of project outputs—input from stakeholders

encouraged us to develop locally relevant dissemination resources

that were more interactive and of a higher quality design than origi-

nally planned. These ‘evidence assets’ were designed to support the

communication needs of public health stakeholders. Draft versions
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were tested with the TCAG before being shared more widely. Two

large dissemination events were held in the North West and North

East of England (each attended by 80–100 stakeholders) to present

the final draft findings and seek further feedback on results presenta-

tion and issues of importance in potential future implementation. The

study was approved by the University of Sheffield School of Health

and Related Research (ScHARR) Ethics Committee; submission was

made on 8 May 2017, ethics application number 014245.

METHODS

The key components of the methods are as follows. The first step is

to estimate alcohol consumption patterns for each local authority by

taking individual data from a national survey and adjusting the sample

weight of respondents to incorporate evidence from statistical models

of drinking related to both individual variables (e.g. people of the same

age/sex drink similarly) and local geographical-level variables

(e.g. alcohol-attributable hospital admission rates, i.e. people in the

North of England drink more than people in the South even after

adjusting for age/sex, etc.). Secondly, we develop local estimates of

how much of each type of alcohol is purchased at each price point,

using national survey adjusted for local market research data. The

modelling then compares keeping prices exactly as they are currently,

with implementing a minimum price whereby prices below £0.50 per

unit are increased to exactly £0.50 per unit. The model estimates the

change in consumption that would occur when prices rise using previ-

ously published evidence on price elasticities for 10 beverage catego-

ries. Then, having calculated the estimated consumption change, the

model uses local evidence on rates of hospitalization and mortality for

45 different diseases followed by estimates of reductions in these

harms, given reduced consumption using published risk relationships

between the amount of alcohol consumed and the risk of each dis-

ease. A similar analysis is undertaken using local data on recorded

crime and previously published estimates of the relationship between

level of alcohol consumption and crime. More detail is given below

and in the on-line supporting information and the previously pub-

lished National Institute for Health Research project report [22]. The

pre-registered protocol for the project is available at https://

fundingawards.nihr.ac.uk/award/15/129/19.

Estimating local consumption of alcohol

We generate simulated local Health Surveys for each UTLA [23].

Health Survey for England (HSE) data 2011–13 (n = 24 685) contain

mean weekly alcohol consumption, age, sex, ethnicity and a sample

population weight for each respondent. We obtained each respon-

dent’s UTLA and appended two local authority-level variables—alco-

hol-attributable hospital admissions rate 2013/14 and alcohol-related

mortality rate 2013. This data set was used to generate two statistical

models: (a) a logistic regression estimating the probability of abstain-

ing and (b) a multinomial regression estimating the probability of

drinking in six categories of mean weekly consumption. These regres-

sion results enable the calculation of a new sample weight for each

individual if they were in a particular UTLA—the sample weight is the

number of people in that geographical region that each individual in

the sample data set represents. For example, one individual with a

national sample weight of 6000 might be anticipated to have a New-

castle UTLA weight of approximately 30 (because Newcastle is

approximately 0.5% of the England population), but after adjustment

for covariates could actually have a sample weight of, for instance, 43.

Results showed that the probability of drinking at a particular level

was statistically related to the individual’s age group (18–24, 25–34,

35–54, 55+ years), sex, index of multiple deprivation quintile (IMDQ—

relative deprivation accounting for small area data on local income,

employment, education/training, health/disability, crime, housing/

services and environment), ethnicity and UTLA-level alcohol-

attributable admission rate, UTLA alcohol-related mortality rate and

Government Office region.

At the end of these statistical processes we are left with a

respondent-level data set, with each respondent having their own

reported level of mean weekly consumption and their own weight

(the number of people the survey respondent represents within the

geographical region of interest).

Finally, we allocate respondents to one of three defined ‘drinker
types’; (1) ‘moderate’ drinkers within current UK guidelines of up to

14 units/week, (2) ‘increasing-risk’ drinkers who exceed 14 units, but

not 50/35 units weekly for men/women, respectively, and (3) ‘higher-
risk’ drinkers consuming 50+/35+ units weekly for men/women.

Detailed methods, results and validity testing for 151 UTLAs are

shown in Supporting information, Technical Appendix 1.1.

Estimating price distributions and purchasing
preferences for each LA by beverage category and
population subgroup

Prices paid for alcohol are estimated for 10 beverage categories, split-

ting beer, cider, wine, spirits and ready-to-drinks (RTDs) by off-trade

(shops) and on-trade (bars), using the Living Costs and Food Survey

(LCFS) 2-week purchasing diary (n = 10 065 having 57 581 alcohol

transactions from 2012 to 2014). Our statistical model estimates the

probability of buying each beverage category in a particular price band

(5 p/unit to 250 p/unit: see Supporting information, Technical Appen-

dix 1.2.4.1). Predictors include the individual’s age group, sex, equiva-

lized income quintile and drinker type and UTLA variables—alcohol

outlet density, alcohol-attributable hospital admissions rate 2013/14

and average house price for 2017 (Supporting information, Technical

Appendix 1.2). LCFS slightly underestimates the purchasing of cheap

alcohol, so we recalibrated prices to match CGA and Nielsen market

research data on total Government Office region sales volume by bev-

erage category using 24 off-trade and 38 on-trade price bands (Sup-

porting information, Technical Appendix 1.2.6).

For each person in the simulated UTLA Health Survey, we use

LCFS to partition consumption into the 10 beverage categories for

SUBNATIONAL MUP FOR ALCOHOL 821
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each population subgroup. Some population subgroups have small

numbers (< 50) of LCFS transactions and we combine subgroups

where necessary, following a hierarchical process starting with merg-

ing according to age, then sex, then drinker type, and then Govern-

ment Office region (Supporting information, Technical Appendices

1.2.3 and 1.2.8).

Mortality, hospitalization and crime data

National administrative data on mortality, hospitalizations, and crimes

were analysed by UTLA. Forty-five separate ICD-10-defined condi-

tions (e.g. oesophageal cancer, falls) were examined. Mortality rates

per 1000 population aggregate data were obtained from the Office

for National Statistics (ONS) for each condition for each UTLA by four

age groups, sex and IMDQ using 5 years’ pooled data from 2012 to

2016. Hospital episode statistics (HES) individual-level data for

2012/13 to 2016/17 in England were analysed to count numbers of

person-specific admissions (whereby the same person admitted twice

in a year only counts once) using the ‘broad measure’ approach to

count hospitalizations for alcohol-related conditions for UTLA resi-

dents, recommended by Public Health England (PHE) as the most

appropriate measure ‘of the total burden that alcohol has on commu-

nity and health services’—see Supporting information, Technical

Appendix 1.3.13 [24]. Police-recorded aggregate crime statistics were

obtained from ONS by UTLA (April 2016–March 2017) in 14 offence

categories [25]. We separated total offence counts into four age

groups (18–24, 25–34, 35–54, 55+ years) and sex using information

from previous publications [26]. Not all crime is recorded, and these

figures were uplifted for under-recording using Home Office ‘multi-

pliers’ [27] (Supporting information, Technical Appendix 1.3.18).

Risks of harm

Modelling the risks of harm caused by alcohol used previously pub-

lished methods [8, 10–13]. Detailed data sources, methods and risk

curves for SAPM version 4.0 are provided elsewhere [28]. Briefly, rel-

ative risk of mortality and of hospitalization for chronic conditions

that are partially attributable to alcohol are modelled as risk function

curves related to mean weekly alcohol consumption from the interna-

tional literature. This process involves the estimation of the number

of hospitalizations and number of deaths that are alcohol-attributable

(see Supporting information, Technical Appendices 1.3.6 and 1.3.9), so

that all model results are reporting alcohol-attributable admissions

and deaths. Acute conditions (i.e. affected by intoxication) use risk

functions, which probabilistically relate mean weekly consumption to

occasion-level patterns of drinking and hence risk (see Supporting

information, Technical Appendix 1.3.10) [29–31]. For conditions

wholly attributable to alcohol, we calibrate the slope of a linear risk

curve for each age, sex and IMDQ subgroup to the observed numbers

of cases (see Supporting information, Technical Appendix 1.3.8) [32].

For crime risk, previously used alcohol-attributable fractions [32]

derived from the Offending and Justice Survey were used to calculate

the slope of a UTLA-specific linear risk function, which estimated the

probability of committing each of 14 different offence categories for

males/females as a function of maximum HSE-recorded daily con-

sumption in the previous 7 days.

Adaptations to create the SAPMLA

The national SAPM model estimates changes in consumption after a

price policy and then changes in harm [8, 10, 13, 26, 33]. Data on

alcohol consumption and prices paid are combined to estimate base-

line purchasing patterns for each age, sex, IMDQ and drinker group.

To model MUP implementation we compute a new price distribution

by subgroup; for example, all cheaper alcohol products assumed to

increase price to exactly £0.50/unit. These population subgroup

price increases are then combined with price elasticities evidence

to estimate changes in consumption. The base case price elastici-

ties use a pseudo-panel analysis of UK LCFS transaction data over

9 years to estimate the percentage change in purchasing for each

of the 10 beverage categories, given a 1% price increase [34]. This

accounts for ‘own-price elasticities’, i.e. change in off-trade beer

purchasing when the off-trade beer price changes. It also accounts

for ‘cross-price elasticities’, i.e. change in purchasing for each of

the other nine beverage categories when the off-trade beer price

changes. The changes in population subgroup consumption are

then combined with the harm risk curves to estimate changes in

mortality, hospitalizations and crimes after MUPLocal implementa-

tion. Outcomes are modelled over a 20-year period post-policy

[35]. Financial impact was estimated on NHS budgets [32] and on

the costs of crime using Home Office estimates [27]. Costs were

inflated to 2017 values and future costs discounted at 3.5%, in line

with national guidance [36].

In summary, five important adaptations of the previously pub-

lished national SAPM work [8, 10–13] have been undertaken to

generate SAPMLA version 4.0. First, we now include full stratifica-

tion of the data inputs on consumption, prices and harms by IMD

quintile to enable examination of model outputs with respect to

health inequalities. Secondly, we revised the list of included health

conditions based on recent systematic reviews of diseases causally

related to alcohol (see pp. 3–5 of [28]). Thirdly, for alcohol-related

injuries, updated risk curves have been taken from a major interna-

tional Emergency Department study [37], rather than our earlier

method assuming linear risk functions and calibrating a slope param-

eter. Fourthly, the new method described above has been used to

estimate local authority alcohol consumption and produce the simu-

lated UTLA Health Survey (Supporting information, Technical

Appendix 1.1 and [23]). Fifthly, national SAPM used transaction

level data to analyse subgroups’ price distributions, but this is una-

vailable for UTLAs, so we developed statistical modelling of prices

paid by subgroup (Supporting information, Technical Appendix

1.2.6). These local adaptations are now available for each of the

151 UTLAs in England.
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Analysis plan

The analysis base case examines implementing a MUPLocal of £0.50/

unit versus no change in prices. We test four further thresholds—

£0.30, £0.40, £0.60 and £0.70.

We estimate effects in 23 UTLAs in the North West region, 12 in

the North East, 15 in Yorkshire and Humber and each Government

Office region (and by summing nine Government Office regions) for

England. We compare changes in alcohol-attributable deaths, hospital-

izations and crime, as well as savings in NHS costs, changes in alcohol

purchasing and consumption and change in revenue to off- and on-

trade retailers. Harm reduction outputs are stratified by moderate-,

increasing-risk and high-risk drinker group and IMDQ. Reductions in

health inequalities are estimated using the Slope Index of Inequality

(SII) for alcohol-attributable mortality [38].

RESULTS

Table 1 shows that estimated current mean weekly alcohol consump-

tion is higher in in these UTLAs and regions than the national average;

the North East is highest, with both Middlesbrough and Newcastle

higher than the regional average. Indeed, all 50 northern UTLAs have

higher estimated mean weekly consumption than the national average

(Supporting information, Appendix Table A1). The proportions drink-

ing above the Chief Medical Officer’s 14 units/week guideline are also

higher. The proportions drinking at high-risk levels are 4.6, 5.3 and

7.1% for Yorkshire and Humber, North West and North East,

respectively (England = 4.5%) and specific UTLAs are even higher; for

example, Newcastle 7.0% and Middlesbrough 7.5%. Most importantly,

concerning MUP policy, consumption of alcohol currently sold below

£0.50/unit is much greater, particularly for high-risk drinkers. In the

North West, 55.5% of people are moderate drinkers, buying on aver-

age 1.0 units/week below £0.50/unit and spending £21 per year on

cheap alcohol. In contrast, 5.3% of people are high-risk drinkers, pur-

chasing on average 38.5 units below £0.50/unit (equivalent to 1.2

75 cl bottles of 40% ABV vodka per week); spending is £777 per year

on cheap alcohol. These figures vary by local authority (e.g. UTLAs of

Liverpool, Wakefield and Middlesbrough have even greater estimated

consumption of cheap alcohol by high-risk drinkers) and the vast

majority of the 50 UTLAs in northern regions show higher levels of

exposure to cheap alcohol.

The estimated current harms caused by alcohol are also greater in

these northern UTLAs and regions (Table 1). Current alcohol-

attributable admissions per 100 000 adults are 1615.1, 1970.7 and

2007.1 for Yorkshire and Humber, North West and North East,

respectively (+3, +26 and +28% higher than nationally) and the high-

est of the UTLAs shown is Middlesbrough (2461.1, +57%). This repre-

sents approximately 216 000 hospital admissions and NHS costs

annually totalling £0.98 billion (£293 million, £505 million and

£186 million for Yorkshire and Humber, North West and North East,

respectively). Alcohol-related crime is also estimated to be higher than

nationally, with rates per 100 000 adults of 6191.7, 6202.7 and

6125.9 for Yorkshire and Humber, North West and North East,

respectively, totalling approximately 160 000 offences of criminal

damage, 164 000 thefts/robberies and 405 000 violent crimes.

F I GU R E 1 Baseline rates of alcohol-attributable harm per 100 000 adults (18+) for 50 local authorities and three regions compared to
national. Upper Tier Local Authorities (UTLAs) ordered in the same sequence in each chart—based on mortality rate at baseline within each region
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Finally, for the crucial measure on deaths, alcohol-attributable mortal-

ity rates per 100 000 adults are estimated to be substantially higher in

the North West and North East regions; 22.7 (−4%), 32.6 (+37%) and

34.0 (+43%) for Yorkshire and Humber, North West and North East,

respectively, with a total of alcohol-attributable deaths at (939

+ 1791 + 697=) 3427 per year. The highest of the UTLAs shown for

the alcohol-attributable death rate is Liverpool (38.7, +64%). Figure 1

shows rates for admissions, NHS costs, crimes and mortality for the

50 UTLAs (sorted by mortality rate) and demonstrates that the North

East has highest rates of harm. Forty-one of the 50 UTLAs have

higher alcohol-attributable mortality rates than the national average,

reflecting drinking patterns (Supporting information, Table S1).

Broadly speaking, UTLAs with high mortality harms also have high

estimated harms rates for crime, admissions and NHS costs, although

there are some variations.

The estimated impact of local implementation of a 50 p MUP on

alcohol consumption and expenditure is greater in the northern

regions than nationally (Table). Changes in alcohol units consumed are

−4.3, −6.5 and −5.3% (North West, North East, Yorkshire and Hum-

ber) compared to −3.6% nationally. Estimated reductions are largest

among high-risk drinkers; for example, mean consumption reducing by

6 units per week (−7.7%) for the North West’s 294 000 high-risk

drinkers (equivalent to 3½ pints of beer/week). For most UTLAs the

consumer expenditure rises, but by a smaller amount than the fall in

consumption, because although people are estimated to purchase

fewer units of cheap alcohol, the prices for these products have risen.

For the North West’s moderate drinkers, currently purchasing on

average 1.0 units/week below £0.50/unit, the estimated reduction

consumption is −0.1 units per week (−1.9%) and estimated average

spending increased by just £2.34 per year. In contrast, high-risk

drinkers are estimated to reduce consumption by 6 units and increase

annual spending by approximately £57. The patterns of relative

effects on moderate- versus increasing- versus high-risk drinkers are

broadly consistent throughout the three regions and 50 UTLAs exam-

ined (Supporting information, Appendix Table A2).

The model also estimates effects on retailers. The main impact

would be increased alcohol revenues for off-trade supermarkets and

shops; for example, +£63.6 million per year (+11.7%) in the North

West alongside a small estimated fall in alcohol revenues for on-trade

pubs, bars and so on; for example, −£4.7 million (−0.6 or −£7.62 per

outlet per week). The latter calculation assumes that previously seen

patterns of ‘cross-price elasticities’ would occur under a MUPLocal

implementation (Supporting information, Appendix Table 1.6).

For harms, the estimated impact of £0.50 MUP is substantial

(Table 2; Fig. 2). Alcohol-attributable admissions per 100 000 adults

are estimated to reduce by −111.6 (−6.9%), −108.3 (−5.5%) and

−158.7 (−7.9%) for Yorkshire and Humber, North West and North

East, respectively (cf. −71.9 nationally). The absolute annual reduc-

tions in admissions are approximately −4600, −6000 and −3250 (total

−14 000). Annual NHS cost reductions are: −£10.7, −£12.2 and −

£8.4 million. Alcohol-attributable crime rates per 100 000 adults are

estimated to reduce by −199.1 (−3.2%), −155.0 (−2.5%) and −213.6

(−3.5%), respectively. The bottom line in Table 2 shows reductions inT
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alcohol-attributable mortality per 100 000 adults estimated at −3.8

(−16.9%), −3.7 (−11.4%) and −5.9 (−17.5%) for Yorkshire and Humber,

North West and North East, respectively, an absolute reduction in

deaths of (159 + 205 + 121=) 485 per annum. Annual alcohol-attrib-

utable deaths are estimated to change by between −8.0% and −24.8%

throughout the 50 UTLAs examined (see Table A2 in supplementary

material). Accumulated over a 20-year horizon, there are an estimated

7816 deaths avoided in the three regions. Figure 2 shows variations

throughout the UTLAs. The reduction in death rates is greater than

the national average for 48 of 50 UTLAs examined; North East UTLAs

have the greatest mortality reductions. Broadly, UTLAs with higher

current mortality and the largest proportions of high-risk drinkers

have the greatest mortality reductions; for example, Middlesbrough,

Newcastle, Liverpool and Manchester all have greater estimated

reductions in mortality than York (Table), because York has a much

lower baseline mortality rate (although still higher than the national

average) and percentage drinking at high-risk levels (Table). This pic-

ture of relative harm reductions across UTLAs is broadly similar for

the other modelled outcomes of crimes, hospital admissions and NHS

costs per 100 000 adults (Supporting information,

Appendix Table A2).

Health inequalities between subgroups within local authorities

are also estimated to reduce (Figure 3). The SII for alcohol-attributable

mortality rates is substantial, with some UTLAs having more than

10-fold difference between their very most and very least deprived

areas (see length of pink bar, Figure 3a). The estimated impact of

£0.50 MUP is twofold. First, it lowers the overall average mortality

rate within each UTLA (Figure 3b; post-MUP solid purple dots are

lower than pre-MUP hollow purple dots). Secondly, £0.50 MUP

reduces the inequality between the most and least deprived people

within a UTLA’s population (length of pink bars reduces in Figure 3b

compared to Figure 3a). Model-estimated reductions in inequalities

for hospitalization rates were similar (not shown).

Figure 4a,b explain why MUP impacts upon inequalities by exam-

ining the five IMD deprivation quintiles and separating moderate-risk

(green), increasing-risk (amber) and high-risk drinkers (red). The red

high-risk drinkers have much greater current alcohol-attributable mor-

tality rates, and within those it is the most deprived subgroup who are

at greatest risk (Figure 4a). Figure 4b then shows that the reduction in

deaths is greatest for the red high-risk drinkers in the most deprived

areas. This subgroup is estimated to benefit most from MUP imple-

mentation because they are (a) at highest baseline mortality risk and

(b) purchasing the largest amount of cheap alcohol currently sold

below £0.50/unit.

Finally, we tested sensitivity to different thresholds (£0.30,

£0.40, £0.60 and £0.70 MUP) compared to £0.50 MUP (Figure 5). In

the North West, a £0.30 MUP is estimated to have approximately

one-tenth of the mortality impact of £0.50 MUP, while a £0.40

MUP would have approximately half the impact of £0.50 MUP.

Increasing to £0.60 or £0.70 per unit would increase the effect sub-

stantially by a factor of 1.8 and 3.0, respectively. These relative dif-

ferences between different MUP thresholds are broadly stable

across regions and UTLAs and across the admissions, crimes and

mortality outcomes.

F I GU R E 2 Estimated reduction in harm rates per 100 000 adult population (18+) if a 50 p minimum unit price (MUP) were implemented
locally for 50 local authorities and three regions compared to national
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DISCUSSION

This is the first study, to our knowledge, to examine the effectiveness

of MUP for alcohol at subnational level in the United Kingdom. Model

results suggest that a £0.50 MUP could effectively reduce alcohol-

attributable deaths, hospitalizations and crimes in all the 50 UTLAs

examined. The policy could reduce health inequalities and would be

expected to have a greater impact in places with a greater prevalence

of heavy drinking, higher purchasing of cheap alcohol and higher cur-

rent levels of harm. The impact is focused upon the 4–7% of the pop-

ulation who drink at ‘high-risk’ levels and consume a substantial

proportion of the very cheap alcohol. The estimated reductions in

deaths over 20 years (approximately −2500 in Yorkshire and Humber,

−3300 in North West and −1970 in North East regions) are mainly in

this high-risk drinker group, where the percentage reductions in con-

sumption are greatest. People in this high-risk drinking group are

estimated to spend a little more money per annum on alcohol

(e.g. North West region high-risk drinker average annual increase of

£57 is approximately £1.10 per week). Because we estimate the great-

est impacts on health to occur in the most deprived groups, MUP

would reduce health inequalities within UTLAs as well as reducing

inequality between UTLAs. This, and the fact that current rates of

alcohol harm are highest in the North of England, suggests that both

national and local MUP policies have the potential to contribute to

the ‘levelling-up agenda’ of the current UK government, which aims

to reduce geographical inequalities [39].

This study builds upon previous studies of potential impacts of

national MUP implementation and relates to other evidence. The pre-

vious UK national studies showed similar patterns to those found

here, i.e. that MUP is a targeted intervention that could reduce con-

sumption and harms, mainly impacting upon those who buy and drink

the highest volume of cheap alcohol [8, 10–13]. Our study’s novelty is

F I GU R E 3 Slope Index of Inequality in
alcohol-attributable deaths (a) before and (b) after
a £0.50 minimum unit price (MUP). Top of grey
bar is estimated alcohol-attributable mortality rate
for most deprived 1% of the population in the
local authority. Bottom of grey bar is estimated
mortality rate for least deprived 1% of the
population in the local authority. Hollow circle is
the estimated population average alcohol-
attributable mortality rate currently. Solid circle is
the estimated population average alcohol-
attributable mortality rate after £0.50 MUP policy
is introduced. Pink areas represent reduction in
inequalities post-policy.
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really to push forward on the local data analysis and methods devel-

opment to enable impacts to be assessed at subnational, i.e. regional

and local authority, levels. Direct comparison against previous SAPM

analyses is difficult to undertake because the time-periods and some

details regarding the data used have changed. Our main and most

robust comparison between subnational and national impact comes

from this study, where we have used SAPMLA for England as a whole

as well as for UTLAs and regions, and that comparison shows that the

F I GU R E 4 Impact on inequalities:
changes in alcohol-attributable mortality
for population subgroups. (a) Baseline
alcohol-attributable mortality per 100 000
adults (18+) by population subgroup for
North West region. (b) Change in absolute
numbers of deaths annually by population
subgroup for North West region

F I GU R E 5 Effects of different possible
minimum unit price (MUP) thresholds: percentage
change in alcohol-attributable deaths, hospital

admissions and crimes for the North West region
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local authorities and regions in the North could have substantially

higher estimated potential impact from MUPLocal than the national

average.

Looking internationally, the general themes from subnational

studies’ results in other countries also reflect our own study,

i.e. interventions very similar to MUPLocal could have or have shown

impacts upon consumption and/or harms including hospitalization and

crime [15–20]. Again, however, it is not possible to make a direct and

analytically robust comparison of the scale of impact in, for example,

Canadian provinces with impact in a UK local authority, because dif-

ferent methods have been used and different outcomes measured.

The strengths and limitations of our study mainly relate to evi-

dence coming from multiple sources, because no single longitudinal

individual-level data set exists measuring alcohol consumption, prices

paid, incidence of diseases, mortality and crimes committed. Price

elasticities used are a previously published UK level analysis of the

Living Costs and Food Survey [34], because regional or local estimates

are unavailable. Sensitivity to using alternative price elasticities was

performed previously [11, 13, 33], showing that while effectiveness

could be somewhat higher or lower than our base case, patterns of

impact, for example, comparing moderate- with high-risk drinkers or

comparing MUP thresholds remain broadly the same. Thirdly, we have

not modelled ‘cross-border’ purchasing, either through people travel-

ling to areas where the MUP is not implemented or via on-line pur-

chases. The effects of cross-border purchasing would vary depending

upon how large an area MUP implementation was covered, and we

note that residents of Scotland are prevented from purchasing on-line

alcohol at below the MUP price. Also, recent analysis of sales data in

Scotland (versus northern England as control) provided ‘reassurance
of no major dilution in effect due to cross border purchases’ [40]. Our

analysis is conservative in assuming that retailers would not adjust

prices for products currently higher than the £0.50 threshold and in

other base case assumptions. When we previously compared our

Canadian adaptation of SAPM results with the actual observed impact

of implementation, the model underestimated the effects [15, 41].

SAPM’s strengths and limitations have been deeply discussed through

scientific peer-review of research reports, leading academic journals

and critiques produced by consultants commissioned by industry.

Point-by-point evidence explanation and critique rebuttal has been

reviewed by Scottish, European and UK Supreme Courts [42].

Decision-makers in localities will next decide how to take these

findings forward. An option some UTLAs have considered is applying

to the Secretary of State to implement MUPLocal via the ‘Sustainable
Communities Act’. This requires ‘evidence on the likely impact of the

policy on health and well-being of the local population’ and a public

consultation exercise. National MUP implementation for England is a

decision for the UK government, which is reviewing and considering

evidence on an ongoing basis [6, 43].

Further research on the impact of MUP on locality social care

costs and especially harms experienced by from parents’/carers’ alco-
hol consumption would be useful. Approximately 90 000 recorded

cases where alcohol is a factor are referred and assessed annually

[44], and between 189 000 and 207 000 children estimated as in a

household with an adult with symptoms of alcohol dependence

potentially in need of specialist assessment and treatment [4].

Research on the impact on work-places and the wider economy is also

a priority. Nationally, we recently estimated approximately 8 million

days of work absence per year caused by alcohol [12].

Generalizability of these findings is complex. Results throughout

the 50 different UTLAs modelled in the three North of England

regions vary considerably. One cannot easily estimate effects in each

of the other 101 UTLAs without undertaking explicit full modelling of

the specific UTLA in question (which is possible, but was not part of

the original project scope). However, it is clear that some consistent

patterns in the patterns of estimated effects exist—moderate drinkers

would be less affected than high-risk drinkers, and high-risk drinkers

in deprived areas would have most health gain. International general-

izability of the modelling is also achievable. SAPM has been adapted

for several countries already [41], and further projects are under

way in Australia and South Africa. Subnational adaptation for

other countries would be possible, given data sets similar to those

described here.

In conclusion, our study estimates suggest that a MUPLocal policy

would be more effective in the three northern regions of England than

for the national average, i.e. in terms of achieving larger reductions in

alcohol consumption, alcohol-attributable mortality, hospitalization

rates, NHS costs, health inequalities and crime.
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