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Executive summary
Aims and objectives

A This study aims to examine the relationship between spatial concentratioB2 ofachines
(commonly known aBixed Odds Betting Termingis Licened Betting Ofices (LBOs) and
gamblingbehaviour. It is an extension of previous research using survey data of loyalty card
holders for LBOs and industmyachine playdata

A LBOs witB2 machinesluster spatially in Great Britain and Wwaveidentified areaswith
greder spatial concentrations of LBOs wBI2 machines

A Having identified areas with greater concentrations of L@&&@ts B2 machines, we examined
the relationship betweerliving near differinqiumbers of LBOser a concentration of LBOs
andgambling behaviouand machineglay.

Analysis and methods

A Using measuresf problem gamblingcollecied through a survey of people who held an LBO
loyalty cardwe examined iproblem gambling rates differed according to whetleemot
someone lived in an area withhighemumber or concentration of LBOs will2 machines.
We also looked at whether theumber of machine gambling sessioasdthe number of
daysa person gambled on a machine variectfsy number orspatial concentrations of
LBOwwith B2 machines.

A We used two rethods to analyse spatial patterns of LBOs. The first was a simple count of
thenumberof LBOg A G KAY nnannyY 27F | 2Quisecordl mé@HodNR K2 f RS NI
identified areas witl.BO concentrations3 or more LBOs within 200m or 400m of one
another.

A Andysis is based on people who held a loyalty card for one of three bookmakers in 2014.
Loyalty card holders afgighly-engaged playerstherefore results cannot be generalised to
all machine gamblers, but rather reflect patterns among highly engaged |azatty
customers

Results

A There were netatisticallysignificant differencein problem gambling prevalencBGSI
scoresthe number of machine sessions or the number of days on which machines were
played according to the number of LBOs someone had in libezkl areaHowever,a trend
could be detected whenombiningrates of low risk, moderate risk and problem gambljag
PGSI score of 1 or more), whigtowed higher gambling prevalence rateshia combined
risk groups esmpared b nonproblem gamblers, Wwenthere are more LBOs in the local
area.

A Problem gambling and moderate risk prevalence rates were higher among those who lived
in LBO concentration areadlachine payersliving in high concentration LBO ardaaded
to play slightlyfewer machinesessims andplay machinson a fewemumber of dayshan
those who did not live in high concentration areatthough the difference was small.

A Our results suggest that thepatial configurationof LBOs witlB2machines is important.
Higherdensity concentratiosare associated witlstronger patterns irgambling
differencesthan simple counts near to playefsomes.
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A This research provides the first evidence that problem gambling rates among machine
players vary according to whether someone lives in proximigy ¢concentration of LBOs.
However, hese patterns and statisticsmanindicate correlation, but they cannot determine
causation.Further research may look at the drivers behind these results in more detail.

Examining the effect of proximity and concentration of B2 machingsiobling play



1. Project background

In 2014 a consortium of N@en Social Researdkeaturespace, Geofuturesid RTI International
conducteda programme of research for tHeesponsible Gambling Try&GT)nto Category B
gaming machines bookmakersThe research recognised the growing concern aliBiut

gaming machmes(commonly known akixed Odds Betting Terminais FOBTs Licensed
Betting Offices (LBOs) in Great Britdihe main objective was to examine the extent to which
industry data could be used distinguish between harmful and ndrarmful gaming machee

play, as well as ascertang what measures might limit harmful play without impacting on those
who do not exhibit harmful behavioutdNe recommend reviewing the results of this project in
conjunction with those reports.

A number of useful datasets weecreated for tlese previous researcprojectsandin 2015a
range of secondary analysis projeatsre commis®gned to explore this data furtheiThis
project is one of the additional projects commissioned.

1.1 Aims and objectives

This study examines wheth#rere are any correlations betweagambling behaviour anB2
machinegamblingand the number and spatial concentrationld8Os witiB2machines in Great
Britain (GB). The study uses the historic data gathered and used fBGimachines research
progranmein 2014, and sitamongst several other research questions now being addressed by
the wider consortium.

It aimsto answer the questions

a. How do patterns of gamblingelate to the number ofB2 machinevenuesnear a
playerQ @sidence?

b. How do patterns ofgamblingrelate to living near a concentration d82 machine
venues?

1.2 Report structure

In Section 2 we provide details on the datasets uskdsction 3, we outline our approach and
methodology.In Section 4 we present the results of this analysisl @iscuss the assumptions
and known error margins in the analysis.

1 The full body of research can be found at
http://www.responsiblegamblingtrust.org.uk/commissioning/research/reseapiblications/
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2. Datasets

Previous research createageral datasetaboutgambling characteristicsn B2 machines
Thesedata consistd of a mixture ofinformationrecorded byB2machines themselveand
information collected through a survey of people who held a loyalty card for one of three
bookmakes in 2014 Details of the data we have-tesed for this analysire outlined below.

2.1 Theloyalty cardsurvey

A surveyof people who held a loyalty oéfor either Ladbrokes, William Hill or Paddy Powas

carried outin 2014to measureproblem gamiting prevalence among this grous random

probabilitysample was drawn frorall loyalty cardcustomers folLadbrokes, William Hill and

Paddy Powewho hadused their loyalty card&hen playing B2 machinégtween September

and November 2013nd had contact information available for phone interviews or email

surveysAt the end of the survey, permission was asketirto survey responses A G K LJ I @ SN& C
loydty card and machine data.

Overall, there were 180,54Ryalty cards of which 131,275 had some form of contact detail
available, from which a random probability sample (n=47,268) was dralesample was
stratified, with those cards which had been used shoften being oversampled to boost the
number of gamblers who might be experiencing probleAlsselected participants (n=47,268)
were contacted by operators to inform them thtitey had been selectetb participae and that
NatCen Social Research wohkdcontacting them unless they did not wish NatCen to do so.
Overall 902 people opted out of participatingtis process also identified thaB,801 records
had invalid contact detailSThe final issued sample size \#as565

Survey fieldwork was carriazlit between May and August 2014 via email and telephone. The
guestionnaire covered

engagement in a range of gambling activities in the past four weeks;
frequency of gambling participation for each activity;

use of loyalty cards;

problem screening quésns;

attitudes to machines in bookmakers;

motivations for playing machines in bookmakers;

demographics;

machine data linkage permission.

P A 1 PP

Overall, 4,727 loyalty card holders took part in the survey, widld# (85%) agreeing that their
survey resporss could be linked to their loyalty card data which tracked their patterns of play
on B2 machines in bookmakers. The represents a response rate of betweel®% ¢hased on
the random probability sample of 27,565 issued cases).

Address information was agequested within the survey questionnaire, from which players
could be geeeferenced to the full unit postcode (the centre of aroundéddjacentaddresses).
When analysed, a total of 3,442 records were available with valid postcodes from within Great
Britain for spatial analysis. These were derived fromfthilowingoperators

1,833 from Ladbrokes,
1,335 from William Hill,

Examining the effect of proximity and concentration of B2 machingsiobling play 6



274 from Paddy Power.

Survey data were weighted to correct both for rmsponse biases and to adjust for
oversampling those who we more frequent machines players. However, there may still be
some systematic biases in the data. For example, those who had valid contact details may be
systematically different to those who did not, though the r@msponse weights accounted for
this toa limited extent (see Wardle et,&014for further details).

By their rature, loyalty card holders atbose heavily engaged in gambling, and findings from
this surveyshould notbe extrapolated to all machine players. Indeed loyalty card survey
participants have high rates of problem gambling andisik gambling compared to other
national surveysWardle et al, 2014b With this in mind we can say that the study is
representative ofoyalty card holders who tend to be highly engaged in gambling.

Measuring problem gambling

The aim of thdoyalty cardsurvey wasmainly,to measure problem gambling prevalence among
this group.This wasneasured by aeries of nine survey questions called the Problem Gambling
Severity Index (PGSI). These PGSI iterhalinc

betting more than a player can afford to lose;

a need to gamble with increasing amounts of money;

chasing losses;

borrowing money or selling items to get money to gamble;

feeling they had a problem with gambling;

gambling causing health problems unding stress and anxiety;

people criticising gambling behavior;

gambling causing financial problems for the player or the household;

feeling guilty abouthe way that they gamble or what happens when they gamble.

o> > I I D D D I

Responses to each questionrangedonadai2 Ay i a0OFt S FNRBY WIHfgleaQ

combined to produce a PGSI score witmaximum score of 2{Wardle et al2014). ThePGSI
then groups people into the following categories:

Table 1: PGSI aggregated groups

PGSI classification category PG$score
Nonproblemgambler /those who gamble without any difficulties 0

Low risk gambler 1-2
Moderate risk gambler 3-7
Problem gambler 8 or more

Overall, the loyalty card survegtimated that 23% of loyalty card holders were problem
gambles. Thiswasan estimate of problem gamblingatesamongloyalty card survey
participantswhich should not be extrapolated to all machine playdusg to the limitations
outlined.

Around 45% oloyalty cardsurvey participants said that playing machinekBOs was their
most frequent form of gambling activity, and all had gambled on machines in the last year.

Examining the effect of proximity and concentration of B2 machingsiobling play 7
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Howeverthe PGSI score iseasured based oall gambling activities, ngust B2 machine play
Therefore, loyalty card survey participants who werenitfied as problem gamblers may
experience problems with other forms of gambling as well as their B2 play, though it is notable
that among poblem gamblers in this survey &3stated that machines wetbeir most frequent
form of activity.

In the sectios that follow, werefer to this data as 'LCS participantseaning data which is
derived from the loyalty card survey (LCS) participants.

2.2 Operatordata

In addition tothe LCS participardata, a limited number of metriosere alsogathereddirectly

from operatorsrelating to engagement in machine play. This was derived fhemmachine

dataheld by operatorswhich wasanalysed and linked to loyalty cards active between

September 2013 and June 20T4is data is useful because we had both the postaiddbe

f2elfde OFNR K2f RSNBRQ K2YS | RRNB&aa YR AYyF2NXI G
recorded against their loyalty card. What we do not have for these people were their problem

gambling scores (as they were not survey participants).

After geocoding, this sampldancluded;
A Number of sessiong 179,043 records from Ladbrokes, William Hill and Paddy Power,
linked toloyalty cards
A Number of different days played og from the same sample, as above.

In the sections that follow, we refer to this opecatdatal & WY | OK A ynaninl thiis RI G Q
0KS RIFGEF ¢S KIFE@S RSNAOGSR RANBOG FNRBY GKS 2LISNI G:

2.3B2 machindocations

B2machine locationsvere providedby Inspired Gaming and Scientific Gamingpo supply all

B2 machines to LBOs in Gr&aitain Thesedata included opening and closing dates, from

which we could identify LBOs open in October 2014 (the date used for the preceding research).
There is often more than onB2 machinen any one LBO and the research measures individual
venues wih at least oneB2machinerather than the count oB2machinesas this was not

known. Our studyomits LBOs with nB2machines present

Since the preceding resear@g recordsof LBO locations werdeleted fromthis datasetas they
wereidentified aspotential duplicatesWe have identified 9,272 LBOs open in October 2014 for
this research.

LBOlocationswere georeferenced to the full unit postcode (the centre of aroundatifacent
addresses). There is often more than one venue within a postcode, anahhlysis accounts for
this.

2.4 Contextual datasets

Datasets were mapped using postcode information andlgeated using the Office for
National Statistics Postcode Directory (ONSPD) extract at November 2@dataket gives a
location for every fullnit postcode, which represent around 15 adjacent addresses.

Examining the effect of proximity and concentration of B2 machingsiobling play 8



Further analysis to identify the surrounding population has been modelled using Census 2011
Output Areas, which are the smallest areas used to measure and map UK Census data.

Base mapping hassal been used from the Ordnance Survey open datasets for geographic
context.

All datasets are available as national open data.

Examining the effect of proximity and concentration of B2 machingsiobling play



3. Approach and methodology

3.1 Study context

This study focuses on the locationB machines which mostly occur in LBOs ine@t Britain.
There are a small number of LBOs which do not IB2machines, and so the approach
represents patterns of LBOs wid2 machinesather than LBOs specifically. LBOs imaye up
to four machines, howevehe analysis does not account for thetal number of machineas
this was not known in the data provided to. s this report, we call machines in bookmakBiz
machinedor parsimony but recognise that these machwoiféer a range of games, includiB
and category C content as wélHoweve, B2 games (such as roulette) are the most popular
games played on these machines.

Our study area is Great Britasincethis wasthe geographiextentof the original researcland

thus data are available f@reat Britain onlyWithin Great Britainve were attempting to model
localtlevel patterns, and we assume this 'local’ level to capture the walking distance from player
residences to services, rather than city and regional wide trends. We also assume that in
measuring the 'concentration afBOs wittlB2 machine@ve are trying to capture severaBOs

with B2 machinesn adjacent streets or a similéevel, rather than capturing a concentration

that may encapsulate an entire town or citpur choice of modeling parametesthe local
levelreflect thisscale of analysis.

One caveat is thahe available data cannot identify the machirasLBOst which players are
gambling individuals may have a large number of machines in their local areadyot
necessarilype playing at these venueklowever previous research showed that those who
gambled most frequently on machines tended, on average, to travel shorter distances to their
most frequent LBO. This suggests that very frequent machine players are more likely to be
visiting LBOs locally to their imee residenceAstbury & ThurstairGoodwin, 2015 A further

caveat is thatve are locating players by their residences, and the research cannot account for
proximity to LBOs from players at their work or other regulariited places away from their
home.

There are several ways tavestigate the relationship between gambling behaviour and the
location ofLBOs witiB2 machines. In this report, we useo approaches in order to compare
the results and understand grtrends that may be occurrinfhese appraches are discussed in
the sections that follow.

3.2 Assessing the sample

Our spatial analysis assumes several geographic patterns in the data. Firstly we presume that

there is a variation in how LBOs are geographisgliigadacross the country, with

concentrations2 NJ WOf dza 4 SNRQ 2 F [ ardaototh@OwhieiNday &fech y a2 vYS |
gambling behaviourdNe have used spatial statistics to ascertain whether LBOs exhibit these

patterns.

2In Great Britain, gaming achines are split into different types of categories based on the stake and
prize limits offered. B2 games have a maximum stake of £100 and prize of £500 whereas B3 games
have a maximum stake of £2 and prize of £500.

Examining the effect of proximity and concentration of B2 machingsiobling play 10



CANRGfE 6S KI@S dz8BSERCAIdzZNBE mY Af f dzad NI GA
compae the geographic patterns afBG and

players compared to all residential patterns ir

Great Britainto identify clusters of LBOs and

players within the overall population.

¢KS wALX SeQa Y &dlrdAr o
clusteringof LBOgy calculating thePA y 6 S &)
of points across a study area, using circles o 7
progressively larger size. For a detailed
discussiorof this statistic, please segpendix
A.Results are discussed in section 4.1.

e

Secondly, th&.CS participants and machine play dai@y exhibit some bias in where people are
under and oveirepresented in the country. We are therefore interested in the geographic
spread of players across the country to assess the geogreggmesentativenessf this study

and whether this can be extrapolatéd?2 Wy Ipaitérraand resQits

Currently there is no statistic to test the geographic spread of data (rather than clustering)
within anon-homogeneous population (typidgiresidential patterns) to idetify, for example, if
data is falling within southern Englhtowns rather than northern Sctish towns. Mappingall of
our player dataallowed us to check for obvious gaps in the national pattern, quantified by
regional breakdowns.

We have also brieflyxamined the types of neighbourhoods in which playerstlivprovide
some additional background conteXt/e have examined geodemographic groups and the
classification of urban or rural areashiaefly describethe player residenceseing represented.
Reslts are discussed in section 4.

Examining the effect of proximity and concentration of B2 machingsiobling play 11



3.3 LocaB2 machinecounts

This analysis aims to answer the questimw do patterns of gambling play relate to the
number ofB2 machine venuesiear a player residence?

We have counted the number of Figure 2: llistrative player proximate areas for analysis.
B2 machinevenues fdlngwithin

400m ofeachLCSarticipani@ A .

home addressand tested for £

correlations between the number 4

of LBOs ang@roblem gambling ZrN

prevalence, number of machine

play sessions and number of day: o % o

machines were playedVe can , = )
examine hav behaviour varies “ ' st
based on whether someone has e

higher or lower numbers of LBOs °
accessible within their local area e °

dzaAy3 GKS t SI N& Vv :
coefficient which measures the 4+ Example home address of survey participant
strength of the association

between two variablesand ®  Example LBOs

statistical variance tests Example local areas for survey participants

We have used 400m as the distance by which to define proximate or nearby atdedfs to@ S N& Q
residences, based on the results and rationaed inour previous study (Astbury & Thurstain

Goodwin, 2015)Werecognise dimitation with this approactisti K I i  WLINBuBjéctiva G & Q A a |
variable, where the results may be different depending on which distance is chosen.

In this approach we are not measuritige spatial distribution of LBO machine venues witlhia t
NI RAdzAa 2F a2YS2ySQa K2YS | RRNBisulScagletf @ GKS (G201
O2yaARSNBR I OoNRIFIR AYRAOFGAZ2Y 2F (KS WwWi20ltf S@

.

3.4 Proximity to B2 machineconcentrations

This analysis aims to answer the questimw do patternsof gambling play relate to living
near a concentration 082 machine venués

CANBRGEE 6S KIF@S RSTAYS RalstoffeR reffrRiS d3@luSt@PP O 2 y OS y i NI (
LBOs wittB2machines. The analysis aims to capture groups of LBOs within waigtagce of

one-another. We have captured groups of venues where there are 3 or more adjacent venues

that areno more than either 200m or 400m away from another venue. We have thus created

G2 asSia 2F W[. h 0O2yO0S yhodewliedenyel aré moBbreéitham 2 NJ O2 Y LI |
200m away from each other and those wherenues are no more than 400away from each
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other. Having identified these concentrationsld@Oswehavethen addeda radius o#00m
aroundthem to identify the locd areathat these concatrations serve

LBOs are located by unit postcode centroids Figure 3: lllustratig LBO concentration areas.
(the centre of around 15 adjacent addresses

so a small error margin exists in using

distances between the centroids of postcode *
However LBOs tend to be located in urban .
areas where unit pstcode areas are smaller i .® . $
size and we estimate this method will ¢
accurately depict concentrations well.

We have used Euclidean or straigdimie & 2

distances between LBOs which cannot acco
for reatlife obstacles and urban design.

. . LBOs
£ “ LBO concentrations

We have calculated the average PGSI sqodhlem gambling prevalencaumber ofmachine
sessions, and number of different dagambled orB2machines for peopléving within and
outside of these concentrations.

We have ao calculated th@roportion of playersfalling within and outside of these
concentrationsoy their PGSI score, numbermfchinesessions, and number of different days
someone gambled on B2 machinésPearson's Chi Squared test for independence has been
used to evaluate how likely it is that any differences betw¢he counts arose by chance.

Statistics camndicate correlation, but they cannot determine causatiéor example, our
statistics may show a quantitative relationship between problem gamblimbliving near a
concentration ofLBOs wittB2 machinesbut they cannot say that concentrationsld8Os with
B2 machinesire causingproblem gambling. Indeed there often exist multiple related causal
factors for further investigation.

3.5Survey weightings

In all surveyanalysisthe data havéreen weighted to account for both ner@sponse to the
loyalty card survey and owsampling those who were more engaged gamblers. See Wardle et
al, 2014 for further details of the weighting strategy.

Examining the effect of proximity and concentration of B2 machingsiobling play 13



4. Results andfindings
Below we discuss the results and findings from the analysis.

4.1 Profile of the sample

Clustering

For many spatial analyses Vamk to see if  Figure 4: lllustrative resident population and LE
the data are randomly distributed across a spatial distribution.

study arealL BOsby their nature are
clustered in populatd areasacross Great
Britain. Therefore, ve arenot looking for
complete dispersal across the country (in
statistical terms referred to as complete
spatial randomness or CE5Risteadwe are
interested in whether LBOs and players ar
clusteredwithin thesepopulated areasWe
usedthewA L SeQa Y GSai

+ Example player locations
® Example FOBT locations
Example resident population density

<

3
o 20
2 _C

Ripley's K tests show the differences in geographic clustering within indigaugs of

locationsP ¢ KS SR2 & DS Mjidtsivie aré sting (@, LBOocationy. Each dataset is

G§SaGdSR FAFAyald I NIXyR2Yfe& 3IASYSNIGSR aSia 2F LRAY
distribution of points across the study area. These tests are repeated at multipls,soale

distances from each point, to see whether clustering is occurring in very local area#hier in

analysiaup to 5 kilometres away.

If the observed K value is larger than the expected K value, our points areclasteredthan a
random distributiont & GKF G0 RA&AGFYyOSkaoOlFftSed LT GKS 20aSNIBSR
O2yFARSYOS Sy @St 2 LIS staidticdlys®yaificantlI G A F £ Of dzZAd SNRAy I )
If the observed K value is smaller than the expected K, our points aredispersedhan a
randomdisth 6 dzi A2y |40 GKIFIG RA&aGFIyOSkadlrtSe LT (KS
O2yFARSYOS Sy @St 2 LIS QstagstichllgzSghificantJr G A F  RA & LISNA A

Figures 5 and 7 show that both the LBO locations and syaigipant @sidences are
clusteredat all spatial scales across the courdand that this spatial clustering is statistically
significant as it is much greater than the high confidence envelope for each.

We have compared the level of clustering for LBO locationday@dty card survey pécipanta Q
residences against the general distribution of residents by comparing to a random sample of

Examining the effect of proximity and concentration of B2 machinegiobling play 14



Output Area populatiorweighted centroidacross the country. If L is greater than 0, the data is
indicative ofbeingclustered; if L = 0 the data iddicative of spatially random, and if L is less
than O, the data is indicative of a dispersed distribution.

ComparingHgure 5 (LBO locations) wikigure 6 (general population distribution) we can see
the value of L is highext all distances/scale®r LBO locations thanhe general population
distribution locationsLBOs are showing a more clustered distribution than residents.

ComparingHgure 7 [oyalty cardsurveyrespondené [Qcations) withFHgure 8 (general
population distribution) we can see thalue of L is higheat all distances/scale®er survey
participantsthan general population distribution locationSurvey respondent residences are
showing a more clustered distribution than residents.

3 Output Areas are the smallest geoghac area useé to collect BritisiCensus data, representing, on
average around 300 people in England and Wales and 114 people in Scotland, in 2011. Population
weighted centroids are the weighted centre of an ateaardswhere most people live.

Examining the effect of proximity and concentration of B2 machingsiobling play 15



Figure 5: Multi@ I NRA I G S wA LI Sf@@ BBO Yoca#ioild iniGreat{Britain. NI & dzt

Ripleys K function for LBOs
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Figure 6: Muli@ NA I § S wA LJX SeQa Y adl Gdaa

Great Britain.

Ripleys K function for 9272 randomly selected QOutput
Areas in Great Britain
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Figure 7: Multi@ I NR& I ( S
Britain.

WAL SeQa Y

Ripleys K function for survey participants
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Geographic spread/representativeness

FromFigures 9 and 1@e can see thabur player data samples are spread across the country
a similar patterrto our population distribution. Figure 11 compares the sampled data with
general populatiorby region. Thisshowssmallregionalbiases, especially around London and
the North East of EnglanBor examplepnly around 144 ofresidensare in London, butraong
loyalty card survey participants, 18% lived in Londonandng players from our machine play
data, 20%ived in LondonOverallhoweverthe data used in this studyrovidesa good
geographic spread and representativeness acrbescountry.

Figure 9: distribution and density o€ $articipant Figure 10distribution and density ahachine play data

residences in Great Britain. in Great Britain.
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Figure 11: proportion of player sample against general population distribhyidbreat Britain
regions.Source: LCS participant data / machine play ddddfice for National Statists /
National Records of Scotland.
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Neighbourhood profile

Figure 12 shows the rural or urban character of player residefek LCS participantse

people identified in the machine play dataging the RuraUrban @assification of Output Areas,

2011 Player resident postcodes are ded within each corresponding Outpute®. The

results show our player samples to be resident in more urban aheesGeat Britain (GBn

the whole. This is expanded kigure 13, with playerbeingover-represented in urban areas

OKIF NI OGSNREASR a WO2yANBMIASRS R A@M & OR ¢ YRt INMEIKS YW#
groups.

Figure 12: player residences by Rgal-Urban @assification, 2011.

% player residences by Rural-Urban
Classification
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4 Office fa National Statistics (ONS) (201Bhe 2011 RuralUrban Classification for Small Area
Geographies: A User Guide and Frequently Asked Questions (v1.0).
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Figure 13: player residences by geodemographic groups, using the Output Area Classification
(OAC), 2011.
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Classification foOutput Areas.

Examining the effect of proximity and concentration of B2 machingsiobling play 20



4.2 LocaB2 machinecounts

Theseresults examine the relationship between LBO couwvithin 400mof playerhome
addressesindgambling behaviour

Problem gambling

Figure 14 below shows the distribution of PGSI scores by the number of nearby LBOs.

Figure 14Number of LCS participarity the number of nearby LBOs and PGSI score.

Number of LBOs within 400m of player residences by problem gambling prevalence (weighted
and adjusted)

80.6 82.5
" 77.0 70.3 70.9 71.3
£ 57.0
K
2 37,0 29.7 29.1 287
> B= — \ 19.4 17.5
17.0 N—— L L1 ——
0 LBOs 1LBO 2 LBOs 3 LBOs 4 or more LBOs
m % PGSI 0 - non problem gamblers B % PGSI 1 or more - problem gamblers

There were no statisticallygiificant differences in problem gambling prevalence according to

GKS ydzYoSNJ 2F [.ha a42YS2yS KIR gAGKAY nnannY 2F (fF
full range of PGSI scores. However, when combining rates of low risk, moderate risk and

problem ganbling (a PGSI score of 1 or more), a statistically significant relationship was

detected.

Around 30% of those whdhadno LBOs in their local area were nproblem gamblers compared

with 18%amongthosewho hadfour or more LBOs in their local area, (Fighire Appendix

Table A).This means that the prevalence of having a PGSI score of 1 or more (i.e., at least a low
risk gambler) was higher among those living in areas with 3 or 4 LBOs in their immediate
location.

We havealsoexamined how the meaRGSécaesof LCS participantgaried by how many LBOs
were nearby. The results are shovimFigure 1% Average PGSI scores did not vary statistically
significantly according to the number of LBOs in the immediate local ale@$hrticipants
(Appendix &ble B. These resultsnay, in part, be due to small base sisexeonly 142L.CS
participanslived in areas with four or more LBOs in their local area, making detecting a
significant difference between groups difficult.

6 These analyss were testedusinganR2dza G SR 2 ft RQa C GSad Ay {t{{ Omp 6K
complex survey design and weighting for the survey data.
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Figure 15Mean PGSI scores by thember of LBOs within 400m oL &S participantesidence
(weighted and adjusted).

Number of proximate LBOs to players by PGSI score
{weighted and adjusted)
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4.3 Proximity toB2 machineconcertrations

Theseresults examine the relationship between LB@hcentrationsclose toplaye@ ibmesand
gambling behaviouWe have calculated twvo measw2 ¥ W. H  O2 YiDSeguwhdid G A2y aQ
venues are within @mof each other andhose where venues amithin 400mof each other.

Problem gambling

Figures 16 and 1Dbelow showthe proportion of players livingithin LBO concentrations by

PGSI scorefQverall, the prevalence of problem gambling was higher among those who lived
within a 400m LBO concentratidhan those who did not. 28.1% of those who lived within a

400m LBO concentration area were problem gamblers compared with 22.1% of those who did
not. Likewise, mean PGSI scores were significantly higher among those who lived within a 400m
concentration aea (5.4) than those who did not (4.5) (see Table 2).

Similar patterns were observed when looking at 200m LBO concentration areas. Mean PGSI
scores were higher among those who lived within a 200m LBO concentration (5.5) than those
who did not (4.5). Ratesf moderate risk and problem gambling were higher among those living

in 200m LBO locations (58%) than those who did not (46%). Problem gambling rates were 28%
and 22% respectively (the same as 400m LBO concentrations). However, because fewer people
livedin 200m concentrations, this was not statistically significant (the p value was;0.099
Appendix @ble §. This is simply a function of sample sizes, making differences more difficult to
detect. All other resultavere statstically significant (Appendiafles D Eand F.

Figues 18 and 18how the distribution of PGSI scores according to whether someone lived in a
400m LBO concentration area or not, and whether someone lived in a 200m LBO concentration
area or not. Looking at Figure {@istribution ofPG$score according to whether someone lives

in a 400m LBO concentration area or not) we can see that up to the&ile, PGSI scores are
broadly similar between thse who do and who do not live high concentration areas. From

the 40" centile onwardsPGSI scores tend to diverge between the two groups and are higher
among those living in LBO concentration areas. For exad@}e,of those living in high LBO
concentration areas have a PGSI score of 5 or more (thedftile). PGSI scores only reactsth
level at the 7@ centile for those not living in these areas. At thé"@®rcentile for those living

in high LBO concentration areas, PGSI scores are 20 whereas among those who do not live in
these area, PGSI scores at the'9percentile are 18.
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Figure 16 The proportiorof playersby PGSI score and whether they lived in a 200m LBO
concentration.

Player PGSI scores in relation to 200m LBO concentrations
{weighted and adjusted)
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Figure 17The proportiorof players by PGSI score and whether they lived in a 400m LBO
concentration.

Player PGSI scores in relation to 400m LBO concentrations
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Table 2 MeanPGSI scores (weighted and adgaby the residence of players in relation to LBO
concentrations.

Lives within an LBO Does not live within an LBO
concentration concentration

200m LBO concentrations

400m LBO concentrations

Figure 18 Frequency distributioof PGBscorein relation to 20m LBO concentrations

Figure 19 Frequency distribution of PGSI seanerelation to 400m LBO concentrations
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