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OVERVIEW

This major research project focuses on the possifileence that chronic
substance use may have on prospective memory (BiMy a

Part one consists of a literature review examitirggassociations between
recreational substance use and impairments in Pi.identifies 24 studies from 23
publications examining PM ability in recreationabstance users. Although PM
impairments are reported by most, the review hgittié a number of methodological
weaknesses in the existing body of research. Tinekele an over-reliance on self
report PM measures, the use of inadequate objez$isessments, and limitations in
internal and external validity. Suggestions are enfad how methodological
limitations may be overcome in future work.

Part two is an empirical paper which describesidysthat aimed to
overcome the limitations highlighted in part ondisTcompared the performance of
an alcohol dependent group to that of an age agiqmbid ability matched control
group, on an objective PM measure calledthiual Week It was found that the
event based PM performance of alcohol dependergstrmangly associated with
indices of both alcohol usage and severity of abtdlependence, and significantly
impaired compared to that of controls. Furthermareimagining technique
improved controls’ time based PM, but did not im@@lcohol dependents’ PM.
These findings are discussed in terms of the relevaf strategy application to
successful PM functioning, and the implications tmiay hold for clinical practice.

Part three consists of a critical appraisal ofrésearch process, which
explains why various methodological choices werderand how particular
challenges were overcome as they arose. Certageptral issues are also reflected

upon and their relevance to future research digcliss
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PART 1: LITERATURE REVIEW

IS CHRONIC RECREATIONAL SUBSTANCE USE ASSOCIATED

WITH IMPAIRMENTS IN PROSPECTIVE MEMORY?



Abstract

Aim: To review the existing literature regarding theasation between
chronic recreational substance use and prospeuveory (PM) impairment.

Method: Scientific databases were searched for primadiesuhat either
compared the PM of substance users to that of@sngxplored PM changes in
substance users over time, or assessed for cavreddietween indices of substance
use and PM performance.

Results:Although there are no consistent findings witharelg to any one
particular substance, studies have reported PMirmpats in users of alcohol,
cannabis, MDMA and methamphetamine. However, modirfgs result from self
report measures or objective assessments witrelihsitope. Limitations in external
validity and failures to account for confoundingiahles are also common issues.

ConclusionsGiven the methodological limitations of existiresearch,
conclusions regarding the association betweenagoral substance use and PM
impairments are currently tentative. Nonetheldss,review may pave the way for

improvements to future research.



Introduction

Clinical studies of memory typically focus on meméor the past, and
particularly on episodic memory (knowledge abowdrés that one has personally
experienced). However, an emerging area of inteetstes to how memory systems
can enable humans to anticipate and plan for the€uand how this may confer
evolutionary advantages. Suddendorf & Corballi©9@(ostulate that that
prospective memory (PM), the ability to ‘enact mded actions at an appropriate
moment in the future’ (Ellis & Freeman, 2008; pp%)reflective of this uniquely
human cognitive process of ‘mental time travel'.

PM tasks are typically classed as eitbeent basedvhen an action is
required in response to a particular event (e.gtipg a letter when passing the post
office), ortime basegdwhen an action must be executed either at acpéatitime of
day (e.qg. calling the doctor at 4pm), or aftertgpsgiod of time (e.g. calling the
doctor in 20 minutes) (Kliegel, Jager, Altgasse®i&um, 2008). A time based task
that relies on monitoring one’s internal senseasfging time can also be known as
aninternally cuedPM task (Rendell & Henry, 2009). Another, less commgarded
category of PM isctivity basedPM, which requires an action to be executed
following the completion of another activity (eaalling the doctor after posting the
letter) (Einstein & McDaniel, 1990).

PM failures are reported as the most significaeaarf deficit in patients with
brain injuries (Hannon, Adams, Harrington, Friea®& Gibson, 1995) and
dementia (Smith, Della Sala, Logie, & Maylor, 2008)though most of our every-
day acts of forgetting represent PM failures (Lettal. 2009), significant PM
impairments are likely to hold broad and seriouglications for occupational,

interpersonal and/or health-related functioningliFManly & Wilson, 2009).



A general agreement amongst PM researchers i®Matbility is reliant on
retrospective memory to retain knowledge of thé&,tdge cue and the intention
between its formation and its execution. Howevaf,i® also assumed to rely on
executive functions (EF), such as attention, plag@ind motivation, to co-ordinate
formation, initiation and execution (Burgess et 2008; Kliegel, et al. 2008).
Indeed, research using event-related potentialwslkiwat, whilst similar
neuropsychological processes underpin the retrigalesses involved in both
retrospective and prospective memory tasks, additiprocesses are active during
PM tasks to enable cue detection and the execafitirte task alongside other
activities (West & Krompinger, 2005). In line withis understanding, a person
might experience PM difficulties despite in-tactseglic memory, if they
encountered difficulties with the executive aspects PM task.

Little appears to be known about how chronic rettweal substance use
directly influences PM ability. Impairments in episc memory are commonly
reported amongst recreational substance user§¢€pandez-Serrano, Pérez-Garcia
& Verdejo-Garcia, 2011 for a review), but it is lewr whether these would be
sufficient to bring about significant PM deficitsurthermore, whilst the evidence
regarding the types of executive impairments priesechronic substance users is
inconsistent across studies (Fernandez-Serran@)2@dta from human lesion
studies shows that PM difficulties can be displayeden when there is intact
performance on traditional EF tests (e.g. the Wisgocard sorting test and the
Towers of London) (Burgess et al., 2008). It isstielevant to study the influence of
substance use on PM in its own right, rather tissuming that the presence of PM
impairments is dependent on that of episodic merand/or traditional executive

function test difficulties. Such knowledge isdii to be important for informing the



types of interventions to include in substance sesiehabilitation programmes,
particularly if PM failures threaten clinical outoes by interfering with treatment
approaches. Indeed, the inclusion of interventeoms adaptations that specifically
target PM might be necessary if PM impairments vpeesent amongst substance
users, regardless of the existence of other cognileficits.

Brief reviews have previously been published reigaré®M and alcohol use
(Heffernan, 2008), and substance use in generadéll et al. 2008). However,
neither was conducted systematically nor offeredtecal appraisal of the existing
literature. The aims of the present review are thysrovide an up-to-date overview
of the current body of research regarding whetheretis an association between
chronic recreational substance use and impairmem®§ ability, to highlight key

limitations in this field, and to propose areasnoprovement for future studies.

Method

All relevant English language publications relatingecreational substance
use and PM, and published between 1980 and July, 2dre identified by
searching key words, titles and abstracts in thebdses EMBASE, Psychinfo,
PsychEXTRA and PubMed. The following search terresewused: (prospective adj
memory) (memory adjl intention$) AND mdma/ 3,4
methylenedioxymethamphetamine/3,4methylenedioxyatgohine/Ecstasy./amphet
amine$./cocaine/ marijuana./cannabis/ alcohollaotel intoxication/ or alcohol
abuse/ or alcohol consumption/ alcoholism./(bindjedainking) /diazepam/
diamorphine/heroine/drug abuse/ or drug misuseiwtiple drug abuse/
(recreational adj drug)/(recreational adj drug$tgsh /(substance adj abuse)/

polydrug.
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This search produced a total of 77 results follgutime removal of duplicates.

The results were then searched for articles that Wi text primary studies
and either a) compared PM of recreational substasees (abstinent or current) to
that of a control group, b) were longitudinal seglexploring PM changes in
recreational substance users over time, or c) stedes exploring correlations
between some index of recreational substance ukeMnperformance.

Studies were excluded if no full text article wasi&ble, or if they focused
on: only the acute effects of recreational subgianeon-recreational substance use;
samples taken from another clinical group (Korstk@chizophrenia, HIV); or
samples identified for their primary use of a diéfiet substance.

Through this method, 23 publications were iderdifisee Table 1), one of
which contained two individual experiments (Hefi@nnJarvis, Rodgers, Scholey &
Ling, 2001b), bringing the total number of studie4.

In an attempt to overcome publication bias, keyaxg in the field, and
authors of potentially relevant dissertation aledtr@r conference summaries, were
contacted by email enquiring about relevant unghield work. However, no
additional articles meeting the inclusion critesiare obtained in this way. Reference
lists of relevant review articles were also hararsleed, but this again produced no
further results.

Results
Although some studies included both, most of theiss reviewed can be separated
into those using self-report PM questionnairestAnde using more objective
measures. Self-report measures such as the Progpletmory Questionnaire
(PMQ) Hannon et a[1995) and the Prospective Retrospective Memory

Questionnaire (PRMQ) (Smith et al., 2000) typicaiguire respondents to rate how

11



frequently they experience each of a range of Rgrein everyday life. In contrast,
objective PM measures are obtained by settinggyaatits one or more task(s) to
complete at one or more point within a definedingsperiod, either at a particular
time or in response to a particular environmenti@al. Such task(s) can either be set
to be performed within a controlled laboratory isetior within the participant’s real
world context. Indeed, objective PM measures carnsiderably between studies, as
will be discussed later in more detail. As theggesent two distinct approaches to
measurement, the findings from self report measwikde summarised first,
followed by a more detailed examination of the fing$ from more objective
assessment tools. In each case, the findings ilebiewed according to the
particular substance to which they relate. Thismedhat studies comparing more
than one type of substance user group will be vesieunder more than one

substance heading.

Studies using self report measures

1. Alcohol. Six of seven studies comparing higher dose alcobeis to lower dose
controls identified some association between alcokage and impairments in one
or more aspect of self-reported PM ( Heffernan, 84&sLing, 2002; Ling et al.,
2003; Heffernan, Ling, & Bartholomew, 2004; Heffam& Bartholomew, 2006;
Heffernan et al., 2006; Ling, Luczakiewicz, Heffamn& Stephens, 2010). All of
these studies used the PMQ to assess PM. Thigesgaspondents to rank
statements describing short term, long term aretnially cued PM errors e.g., “I
forgot to lock the door when leaving my apartmenttording to how much each

has been experienced within a particular time fradk studies found impairments

12



in long term PM, five in short term PM and fourimernally cued PM. Importantly,
however, Ling et al. (2003) were only able to asalthe long term PM scale in their
study, for reasons that will be expanded upon |&tersignificant differences were
reported in the ‘strategies to remember’ subscabny of the six studies, although in
three cases (Heffernan et al., 2006; Ling et 8032 2010) this was entered into the
analysis as a covariate.

The definition of the alcohol and control groupsied somewhat across the
six studies. Four (Heffernan et al., 2002; 2000&MHeffernan & Bartholomew,
2006) defined ‘high dose’ and ‘low dose’ alcohoérssaccording to a single cut-off
of weekly units. In contrast, Ling et al. (2003¥ided higher and lower alcohol users
as those consuming above 25 weekly units and bati«Seweekly units
respectively. Finally, Ling et al., (2010) foundysificant differences when
comparing high alcohol users (consuming 25-40 yretsweek) to both low (0-8
units per week) and medium (10-25 units per weekgdisers. Stipulations
regarding the period over which the relevant nunabeveekly units were to have
been consumed also varied from study to study.

Unlike all the other studies, Ling et al. (2010y#idnally included a clinical sample
of chronic alcohol users from an alcohol counsglbervice. Interestingly,
participants in this group self-reported signifittaiewer long term and internally
cued PM errors than the *high dose’ group, and ttemonstrated fewer PM
impairments when compared to the medium and lowe dosups. Furthermore,

when alcohol consumption was treated as a contswartable, no linear
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Table 1.Studies examining the chronic effects of recrealisubstance use on prospective memory ability

Authors Type Substance Design Sampling Definition of Number of Age (years) Abstinence  Tool PM
method substance participants mean +sd/ periods deficits
user group /median
or measure (range)/
of substance modal
use range
Heffernan et al. Self Alcohol Case Students > 21/28 30 high dose 23.3#4.5 48 hrs PMQ LT, ST,
(2002) report control u.p/w (f/m) 30 low dose 21.1+7.7 IC
(5 years)
Ling et al. Self Alcohol Case Web- u.p/w 0 u.p/w =157 21-25 ‘Not under PMQ LT
(2003) report control based 1-9 u.p/w =318 influence’
10-25 u.p/w =227
>25 u.p/w = 61
Heffernan etal. Self Alcohol Case  Students >14/21 u.p/w 40 High 21.445.3 48 hrs PMQ LT, ST,
(2004) report control (f/m) (1 year) 40 low & non-users 20.94#4.7 IC
Heffernan & Self Alcohol Case  Students >14/21 45 High dose 17.841.1 48 hrs PMQ LT, ST,
Bartholomew report control u.p/w (f/m) 63 Low dose 16.84.1 IC
(2006) (1 year)
Heffernan etal. Self Alcohol Case  Students >14/21 55 High dose 18.7 4.4 72 hrs PMQ LT, ST
(2006) report control u.p/w (f/m) 31 Low dose 18.140.5
(1 year)
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Authors Type Substance Design Sampling Definition of Number of Age (years) Abstinence  Tool PM
method substance participants mean +sd/ periods deficits
user group /median
or measure (range)/
of substance modal
use range
Ling et al. Self Alcohol Case  Students, >40 u.p/w 20 Dependent 31-35 24 hrs PMQ LT, ST,
(2010) report control social 25-40 u.p/w 20 High dose IC
clubs, 10-20 u.p/w 20 Medium dose
clinical 0-8 u.p/w 20 Low dose
setting
Heffernan etal. Self Alcohol Case  Students >6-8 units, 21 Binge 18.740.5 48 hrs PRMQ  No self
(2010) report control >2 X plw 29 Non-binge 18.6 4.5 report but
& PRVP  obj. EB
Obj.
Montgomery & Self  Cannabis Correlat Students ‘Everused 63 (mixed polydrug Notreported 7 days PMQ LT, ST,
Fisk (2007)  report ion & & non-polydrug (MDMA) IC
snowball users) 24 hrs
(other
illicit)
Fisk & Self Cannabis Case Students ‘Ever used’ 27 users Not reported 24 hrs PMQ ST, IC
Montgomery  report control & 20 drug naive (cannabis)
(2008) snhowball
Bartholomew et Self Cannabis Case  Students > oncein 45 users 19.0 (5.0) 24 hrs PMQ No self
al. (2010) report control lifetime & 45 drug naive 19.0 (3.0)  (cannabis) report but
within 1 year PRVP obj.
Obj. EB
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Authors Type Substance Design Sampling Definition of Number of Age (years) Abstinence  Tool PM
method substance participants mean +sd/ periods deficits
user group /median
or measure (range)/
of substance modal
use range
Bedi & Redman Self Cannabis Case Mainly > 10 times in 45 MDMA 22.813.0 24 hrs PMQ None
(2008a) report & control  students lifetime polydrug users (alcohol/
MDMA 48 cannabis 21.743.5 cannabis)
polydrug users /10 days
40 ‘legal drug’ 23.113.7 (other)
users
Rodgersetal. Self Cannabis Correlat  Web- Frequency of 488 poly drug and 21-25 Not under PMQ ST&IC
(2001) report & MDMA ion based cannabis use non drug the (can.)*
& Lifetime influence LT
MDMA use (MDMA)
Rodgersetal. Self Cannabis Correlat Web- Frequency of 679 poly drug and 21-25 Not under PMQ None
(2003) report & MDMA ion based cannabis use non drug the (can.)
& Lifetime influence LT
MDMA use (MDMA)
Heffernan etal. Self MDMA Case Snowball >10x p/m 30 MDMA Mean Not under PMQ Overall
(20014a) report control 31 MDMA-naive (range) the PM
24.3(25) influence
24.8 (18)
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Authors Type Substance Design Sampling Definition of Number of Age (years) Abstinence  Tool PM
method substance participants mean +sd/ periods deficits
user group /median
or measure (range)/
of substance modal
use range
Heffernan et al. Self MDMA Case Few >6 X p/m 46 MDMA Mean 24 hrs (but  PMQ ST, LT,
(2001b). report control detall 46 MDMA naive (range) 3 days IC
Study 1. 24.6 (25) cannabis)
26.1 (22)
Heffernan etal. Self MDMA Case Snowball >2xp/m 30 MDMA Mean 24 hrs (but PMQ ST, LT
(2001b). report control 37 MDMA-naive (range) 3 days
Study 2. 23.9 (21) cannabis)
25.5 (31)
Hadjiefthyvoulo  Self MDMA Correlat Students Lifetime use 42 MDMA 21.743.6 None PMQ Self
u et al. (2010) report ion polydrug PRMQ report
& 31 non MDMA 21.013.3 RBMT- ST,IC
Obj. Case polydrug users I (within
control MDMA
LTRPM  group)
PMFT
PMPT  Obj. EB
&TB
(group
comparis
on)
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Authors Type Substance Design Sampling Definition of Number of Age (years) Abstinence  Tool PM
method substance participants mean +sd/ periods deficits
user group /median
or measure (range)/
of substance modal
use range
McHale & Hunt Obj.  Cannabis Case Social >1 p/m 18 cannabis users 21.6 #1.1 24 hrs RBMT-  ST-TB
(2008) control  science  (over last 6 (cannabis) -
students months) 20 drug freefor6  21.4+1.6 STIPM LT-TB
month LTIPM
Bedi & Redman Obj. Cannabis Case Mainly ~ >10times in 45 MDMA 22.843.0 24 hrs, Remind None
(2008b) & MDMA  control  students lifetime polydrug (Alcohol & ers &
cannabis)/ crosses
48 Cannabis 21.743.5 2 hrs
polydrug (never (caffeine)/
MDMA) 10 days
(other)
40 legal drug users  23.143.7
Zakzanis & Ob;j. MDMA  Longitu- Students Ever used 15 MDMA Mode 2weeks RBMT None
Young (2001) dinal & ‘word (range) =l
of mouth’ 24.1 (14)
Zakzanis et al. Obj. MDMA Case  Students Ever used 15 MDMA 24.145.6 2 weeks RBMT - EB
(2003) control & ‘word 17 non-MDMA 23.4R.0 I
of mouth’
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Authors Type Substance Design Sampling Definition of Number of Age (years) Abstinence  Tool PM

method substance participants mean +sd/ periods deficits
user group /median
or measure (range)/
of substance modal
use range
Rendell etal.  Obj. MDMA Case  Students Regular use 27 MDMA 21.3 2.0 48 hrs VW EB, TB
(2007) control & local 34 MDMA- naive 20.6 1.4 (any)
nightclub
attendees
Montgomery et Obj. MDMA Case Mostly Currentuse 23 MDMA poly- 23.44#4.6 7 days JAAM None
al. (2010) control  students drug users (MDMA)
24 hrs
26 non MDMA 22.012.3 (other)
poly-drug users
Rendell etal.  Obj. Meth Case Clinical Diagnosis 20 users 27.545.2 3 months VW EB, TB
(2009) control  sample. 20 drug naive 28.245.0 (except
(controls Alcohol)
unclear)

PMQ, Prospective Memory Questionnaire; PRMQ, Probge Retrospective Questionnaire ; PRVP, Prospedemembering Video Procedure; RBMT-II, Rivermead
Behavioural Memory Test"2Edition; PMFT, Prospective Memory Fatigue Test;fPIVIProspective Memory Pattern Recognition tesRBW, long term recall prospective
memory task; STIPM, short term interval prospectivemory task; LTIPM, long term interval prospectimemory task; VW, Virtual Week; LT, Long Term Ppestive
Memory; ST, Short Term Prospective Memory; IC, tngdly Cued Prospective Memory; u.p/w, Units peelep/w, Per Week; f/m, female/male; HADS, Hospiakiety
Depression Scale; Meths, Methamphetamine; Obj.e€ibe; EB, Event Based Prospective Memory; TB,d Based Prospective Memory; p/m, Per Month

* Findings subsequently discredited (see Rodgeas ,e2003)
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relationship was found between this and any oK) subscales. As Ling et al.
(2010) point out, various factors may have conteduo this pattern of results,
including un-assessed group differences linkecetngpin the clinical rather than the
‘high dose’ sample (e.g. psychopathology). Nonetbglgiven that this was the only
alcohol study to include a clinical group, thessutss may call into question the
clinical generalizability of the findings from dhe other self-report alcohol studies
reviewed. Alternative explanations for the diffgripattern of results relate to the
limitations of self report measures, and will bee®d later on in the review.

With further regards to generalizability, the f@tudies that included
sufficient details regarding participant ages atdisamples with a mean age below
25 years (Heffernan et al., 2002; 2004; 2006; Heér & Bartholomew, 2006)
Furthermore, in all these cases, participants werdominantly students.

The possible influence of current poly-substan@was considered to some
degree in all six studies reporting alcohol-relad®dd deficits. Heffernan et al. (2004)
excluded anyone with a history of substance userdkttan tobacco, and Heffernan et
al. (2002) excluded those reporting the use ofibinif substances other than
cannabis. In the latter, along with the four rermagrstudies, which did not exclude
poly-substance use, MDMA and cannabis use weregalted for whenever relevant,
by entry as covariates in statistical analysis.

The sole study that did not find any group diffexes1between higher and
lower dose alcohol users in self-reported PM was #ie only study to use a self
report PM measure that differed from the PMQ (Heféa, Clark, Bartholomew,
Ling, & Stephens, 2010). Stating that the psychoimgtoperties of the PMQ had
been ‘called in to question’, Heffernan et al. adistered the PRMQ (Smith et al.,

2000) instead. Similar to the PMQ, although contegjriewer items, the PRMQ
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requires respondents to rate everyday ‘memory’ gigs do you decide to do
something in a few minutes and then forget to @dpah a likert scale, depending on
how often each is experienced. Whilst the absehae association between chronic
alcohol use and PM deficits could be the produatsifig a different measure,
alcohol consumption was also defined accordindptage drinking’ (drinking >6-8
units, 2 or more times per week), instead of weeklys. Nonetheless, as in all other
studies, weekly alcohol consumption was highehekinge drinker group (n=21,
M=26.4 units) than the non binge drinker group @=2=4.08 units). Furthermore,
the same study found objective PM impairments éniimge drinker group, yet no
association between PRMQ scores and those on jeetivb measure. Thus,
although the PRMQ is reported to be highly religieonbach’s alpha of 0.89)

(Heffernan et al., 2010), this finding calls itdig#y into question.

2. Cannabis.Six studies investigated cannabis use and PM wabiiing a
self report measure. Only two of these, both frabmmgame research group,
(Montgomery and Fisk, 2007; Fisk and Montgomen&0 produced results
indicating cannabis use to be associated with Ppaimments.

Montgomery and Fisk’s (2007) findings arose fromegression analysis
conducted on the PMQ scores of a sample consisti@§ current poly-drug MDMA
users and 35 non-MDMA users. ‘Having ever used ahishwas found to predict
higher scores on all three memory scales of the PM@fortunately, the authors did
not account for the missing data of 2 participamd, as they did not report beta
values, it is not possible to identify the strengthhe reported association. Given the
very loose definition of ‘cannabis use’ adopteds iperhaps surprising that an

association was even identified. Indeed, it is Widk@own that every US president
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in the last 50 years has admitted to having tifiegitisubstances at some point in
their lives, as have many successful British poétis (see Figure 1). The poor
quality of results reporting in this study thusses questions about other potential
confounds that may have contributed to this findingdeed, whilst the influence of
alcohol use was minimised by exclusion criterial MDMA use was controlled for
through regression analysis, the possible influeicgher substances cannot be

ruled out.

Figure 1.British politicians admitting to having tried canipia at least once

Again using the PMQ, Fisk and Montgomery (2008nidthat cannabis
users reported more short term and internally &Mdlifficulties than drug naive
controls. In contrast to the authors’ previous gtuers of substances other than

cannabis were not included, so the influence ofotbcreational substances was
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better accounted for. The significantly higher &lalouse reported by the cannabis
group was controlled for statistically, as wasgheups’ higher score on a measure
of fluid intelligence. Interestingly, the cannabi®up reported using significantly
more strategies for remembering than the contimligrleading the authors to
speculate that the PM performance of the former haaxe been ‘bolstered’ by
greater strategy use. lllustrating this, the cammgioup’s scores remained at the
lower (less impaired) end of the PMQ scales, dedgaing significantly higher than
controls. However, this raises the question of Wwlethe reported differences are
clinically relevant, despite being statisticallgsificant. Furthermore, like most of
the alcohol studies, both cannabis studies relregamples with an average age of
around 21 years (precise figures are not reporgeu) both initiated their recruitment
of participants within educational institutions.tBdactors limit the generalizability
of the results to a broader cannabis using pomati

Two of the four studies that did not find a relasbip between cannabis use
and PMQ scores (Rodgers et al., 2001; 2003) webebased studies, in which self
reported frequency of cannabis use was assessegsale self rated PM, within
large samples of polydrug and non-drug users. Bebging cited in Kliegel et al.’s
(2008) review, as providing evidence that cannabesimpairs short term and
internally cued PM, the findings initially reporteg Rodgers et al. (2001) were
called in to question shortly following publicatigRodgers et al, 2003). This is
because the factor structure of the PMQ was foarmktunstable if administered in
an internet format (Buchanan et al., 2005). Subsetly, Rodgers et al. (2003), like
Ling et al. (2003) (reviewed above), were only ablexamine the long term PM

scale from their internet-sourced PMQ data.
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In the remaining two studies, neither Bedi and Raaif2008a) nor
Bartholomew et al. (2010) found any difference®MQ scores between a cannabis-
using group and drug-naive control group. NonetsIBartholomew et al. did find
group differences in performance on an objectiverRdasure, and reported a
significant correlation between scores on this tiedPMQ. One explanation for why
differences in PMQ scores may have been hardeetttify in this study may be that
the cannabis consumption by the cannabis groupepmsted to be half that of the

cannabis group assessed by Fisk and Montgomerg)200

3. MDMA (‘ecstasy’). Six eligible studies identified an association betw
MDMA use and impairment in one or more aspectstfreported PM as assessed
by the PMQ (Heffernan, Ling and Scholey, 2001a;fétefan, Jarvis, Rodgers,
Scholey & Ling, 2001b, Study 1 & Study 2; Rodgerale2001; 2003;
Hadjiefthyvoulou, Fisk, Montgomery & Bridges, 201@our found impairments in
long term PM, three in short term PM, two in intin cued PM, and a fifth found
impairments in overall PMQ scores. Although an @ddal study (Montgomery and
Fisk, 2007) reported impairments in long term amdrnally cued PM amongst
MDMA users compared to controls, no supportingsias were cited in their paper,
and it was thus excluded from this part of theeewi

Two inter-related correlation studies (Rodgersl.e2801; 2003) reported a
relationship between lifetime MDMA use and impaintgin long term PM, within
online samples of 490 and 679 respectively. Hatlysbulou et al. (2010) also
found a positive relationship between estimatextiiiie MDMA use and PMQ

scores within a group of 42 MDMA users. In thedattase however, the deficits
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were only reported on the short term and internallgd scales, revealing some
inconsistency between study findings.

Unfortunately, not one of the correlation studiesaunted for age as a
potentially mediating factor, despite its likelyatonship to lifetime MDMA use.
Furthermore, Hadjiefthyvoulou et al. only accounfi@dcocaine and cannabis use,
through statistical control, whilst Rodgers et(aD01) did not control for other
substance use except cannabis, and Rodgers 20@8)(only additionally controlled
for LSD use. This was despite the latter reportiogelations between lifetime
MDMA use and that of amphetamines, cocaine/craot,raushrooms.

Another major limitation of Rodgers et al. (200003), which also applies to
Ling et al. (2003) (above), is that the use of walsed samples is likely to lead to
data containing a lot of inaccuracies. Indeed ocailtfn all three studies report
attempts to screen out ‘fraudulent or mischievaatsa @ntry’ (Rodgers et al., 2001,
pp622) they would not have been able to check #fidity of participants self report
e.g. regarding age, or whether they were undeinfheence of substances whilst
completing the questionnaire.

Rodgers et al. (2001; 2003) were the only two MDBtAdies to attempt to
control for the influence of ‘strategy use’, whitttey did by entering it as a
coefficient in the regression analysis. This wasraRodgers et al. (2001) found
strategy use to correlate negatively with both edmand MDMA use. Thus, in
contrast to Fisk & Montgomery (2008), they propo#®at substance users are less
likely to report using strategies to aid PM perfanue.

Three case control studies conducted within thees@search group
consistently found higher PMQ scores in an MDMAngsgroup than in a non-

MDMA using group (Heffernan et al., 2001a; 2001%tudy 1 & Study 2).
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Hadjiefthyvoulou et al. (2010) also initially foumehpairments on the short term
scale of the PMQ, as well as poorer PRMQ scoresngst 42 MDMA users
compared to 31 non-users. However, these diffeseweee no longer significant
once alcohol and tobacco use were controlled &irssically. In the earlier three
studies, the influence of cannabis, alcohol ancic@cwere controlled for by
entering monthly usage estimates as covariatesalysis. However, no data
regarding the use of other recreational substamasding tobacco, was reported.
Although this offers one explanation for the diffiece in findings, it is also notable
that the MDMA groups in the earlier studies allogpd much higher MDMA
usages, of between 5 and 12 tablets per month, a@ahpo the 0.25 tablets per week
in Hadjiefthyvoulou et al. Interestingly, and otsthote, the average monthly
MDMA usage for the user group in Study 1 of Heferret al. (2001b) was almost
double that in Study 2, which may account for whyirapairment in internally cued
PM was reported in the former but not the latter.

One study reviewed (Bedi & Redman, 2008a) coulddifé¢rentiate a group
of 45 MDMA polydrug users from a group of 48 canisalsers or 40 ‘legal drug’
users, using PMQ scores. However, their MDMA useup reported even lower
average lifetime MDMA use than that in Hadjiefthwaou et al. (2010), despite
being of a comparable average age. This furthédligigts the relevance of how
MDMA usage is defined when investigating the influe of ‘chronic’ use on PM

ability.

Summary. There are currently mixed findings in the literatwegarding the
impact of alcohol, cannabis and MDMA use on sefferded PM, these being the

only three substances for which relevant studiesdcbe identified. However, most
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studies regarding alcohol use and MDMA use repdPfie@dmpairments amongst
substance users, most consistently in long ternmshod term PM. Unfortunately, in
contrast to the alcohol studies, the conclusioas¢an be drawn from several of the
MDMA studies are limited by failures to account fmtentially confounding
influences of age and/or poly-substance use. Tlieege for PM impairments
relating to cannabis use is currently limited owiagnethodological weaknesses,
and the greater number of available studies shomingssociation. On the other
hand, it ought to be stressed that, with the exaemf Hadjiefthyvoulou et al.,
(2010), the studies indicating PM impairments iscagation with alcohol or MDMA
were all conducted within the same research group.

With regards to the alcohol and cannabis studiasréport PM impairments,
the generalizability of their results is limited their samples being drawn from
college populations. A further generalizabilitgug that becomes apparent when
comparing across studies focusing on either casr@tViIDMA use, is the varying
criteria through which substance use is definekis,Tin addition to the distinct
pattern of results reported in the sole alcohalysto include a clinical sample (Ling
et al., 2010), highlights potential difficultiesathmay arise when attempting to
generalize the results from the current self refii@rature to real world substance

using populations.

The limitations of self report measures of PM
Although the majority of research on PM in subséansers has tended to
rely on self report measures, there are a numblenaétions to this approach.
First of all, Uttl and Kibreab (2011) assert thtd Bxperiences are affected

by lifestyle, with busier people experiencing ahdg reporting a greater number of

27



PM errors. Indeed, the pattern of results in Lengl. (2010), in which clinically
defined alcohol users reported fewer PM errors thaon-clinical high alcohol dose
group, could well be understood from this perspectin this study, the clinical
group consisted of inpatients or outpatients shaiftier discharge from hospital. In
hospital, the pace of life is likely to be slow,lixsructured and include more
prompts and fewer responsibilities. Having not hadcent hospital stay, the high
dose users may have experienced more opportufatipsospective forgetting than
the clinical group.

Self report measures also only assess the selép@wo of PM, rather than
directly reflecting it. Existing knowledge abouttimpact of recreational substances
on cognition may lead substance users to be magrerfwgilant to their memory
errors, and thus be more likely to identify thendded, Bedi & Redman (2008a)
found higher levels of memory-related anxiety taabsociated with more self-rated
PM failures. Furthermore, estimates of cognitivéfgrenance are known to correlate
highly with anxiety in general (Broadbent, Coogd&tzgerald & Parkes, 1982).
Higher anxiety levels in substance users may tiftexrentially influence their self
report, even if this does not represent true diffiees in underlying cognitive ability.
On the other hand, and providing an alternativdaation for their unusual pattern
of results, Ling et al. (2010) propose that, akreglort relies on being aware of
one’s memory slips, meta-cognitive impairments ltesgifrom heavier substance
use may in fact lead to PM errors being underrepldoly clinical samples.

Another issue is the extent to which respondemtsivers actually reflect
their true perceptions. On one hand, respondenyspnaide the answers that they
believe the researcher expects them to. Indeexkvieral of the studies reviewed

above, the purpose of the study was either exiglidéscribed, or easily deducible
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from the study procedure. Alternatively, respondanay wish to under-report PM
errors. Indeed, Ling et al. (2010) postulate thase in their clinical sample may
have been particularly motivated to portray thewesin a positive light. Illustrating
this effect, Rodgers et al. (2003) were forcedxtdale a subset of 84 respondents
from their sample, upon identifying an unusual gattof responding in this group.
They subsequently realised that the answers giyehi® subset appeared to be
biased by the respondents having been recruited &rdrugs harm reduction
website.

Finally, although most studies reviewed above $igal some period of
abstinence prior to participation, self report diogmaires require respondents to
report on their memory from a period during whibbyt may have been experiencing
the acute or sub acute effects of various subssatitestrating this, Bedi & Redman
(2008a) demonstrated that more recent cannabisiogign predicted poorer PMQ
scores.

Although Heffernan and Bartholomew (2006) repotteel PMQ to be a
‘valid and reliable self report measure’ (pp138git claims regarding validity were
not supported by any published evidence (Uttl &ngdb, 2011). Uttl & Kibreab’s
review of the relevant literature also indicatest tho studies have demonstrated the
PRMQ to be a valid measure either. Despite Baothelw et al. (2010) and
Hadjiefthyvoulou et al. (2010) both reporting céatens in their samples between
the PMQ and their objective measures of PM, UtKi&reab (2011) formally
examined the psychometric properties of the PM@@with the PRMQ and
several other self report PM measures, within langgergraduate samples, and

concluded that, despite being reliable, no suchsones validly reflected PM ability.
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In view of the evident limitations associated witing self report measures
for assessing PM performance, studies utilisingenodnjective assessments of PM
ability may be more suitable for identifying hovwcreational substance use

chronically affects PM.

Objectively Assessed Prospective Memory

1. Alcohol. Only one study examining the influence of chror@ohol use on
PM using an objective assessment tool was idedt{fieffernan et al., 2010). In
this, PM performance of a binge drinker group (conisig >6-8 units at least twice a
week) was compared to that of a non binge drinkeng using the Prospective
Remembering Video Procedure (PRVP) (Seed et &@5)20 his required
participants to watch a 10 minute video clip ofusypshopping area and recall and
write down 18 actions or items associated withipaldr locations as they arose in
the video e.g. remembering to note down the coat'Bfay Station 2’ when they
saw a ‘Dixons’ store. Despite a 48 hour abstingreréod, the binge drinker group
recalled significantly fewer action-location comdtons than the non-binge drinker
group, even though the two groups did not diffeself reported PM ability.
Furthermore, a significant negative correlationtsstn PRVP performance and the
number of units consumed per week was found witherbinge drinker group only,
leading the authors to suggest that alcohol usahawnpact on PM only once a
certain number of weekly units are exceeded. Ingndist, the two groups did not
differ in average number of years spent drinkingygesting that higher alcohol use
may impact on PM over a relatively short periodiwfe. Furthermore, the potential

influence of substances other than alcohol wasralbed for as much as possible
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through the exclusion of participants reporting aistory of other substance use,
including that of tobacco.

Unfortunately, despite identifying a significansasiation between alcohol
use and PM impairment, these findings are limitedvent based PM, as the PRVP
does not offer assessment of time based PM, ootlgy type of PM ability. A
second limitation of this study is that, as papi@sits were sometimes tested in small
groups, it is possible that some participants’ peasive recollections may have been
prompted by others completing their own answer tsh@hen relevant locations
appeared on the video. Furthermore, although [yzeitits were instructed not to
write down an action until the relevant locatioipegred on screen, no measures
were reportedly put in place to prevent this froampfrening. Not only is the accuracy
of this measure thus threatened by the potentiglddicipants to ignore the
instructions, but the procedure also failed to idgtimes when either an action was

recalled too late, or an intention was recallethamabsence of the appropriate action.

2. Cannabis.Three studies explored the association betweeraténnse
and objectively measured PM. One found that casnaders showed impairments in
event based PM, whilst the remaining two did nawdver, one of the latter two
studies reported impairments in time based PM pdityathat was not assessed in
either other study.

Bartholomew, Holroyd, & Heffernan (2010) and McH&dHunt (2008) both
compared PM in ‘pure’ cannabis users to that igdraive controls. Although
McHale and Hunt did not assess group differencemat substance use, both studies

excluded current users of other substances asawélkavier alcohol users.
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Bartholomew et al. (2010) assessed PM using adidsed task similar to
that described by Totov & Knight (2001), and the¢d by Heffernan et al. (2010)
(described above). Cannabis users rememberedisagnilf fewer location-action
combinations (of a possible 17) than drug naivdrots) despite the majority being
considered as ‘light’ users. However, the limitas®f the PRVP mentioned above
also apply to the version of the task used inghisly. Furthermore, although
Bartholomew et al. (2010) reported a Cronbach atflta68 for their data set, and
stated that this indicated sufficient measuremelluility, this is actually a little
low: Kline (1999) states that, for tests of cogratability, alpha value cut-offs for
acceptable reliability should fall between 0.7 @@l

McHale & Hunt (2008) compared the PM performanc@®hon-users to
that of 18 cannabis users. Unlike Bartholomew &t dight’ users, this group
reported consuming an average of 2 joints threediper week. However, despite
heavier cannabis use, they displayed no impairmeriteir event based PM
performance. This finding was echoed by Bedi & Radr{2008b), who similarly
reported that performance on an event based PMctagl not distinguish 48
cannabis users from 40 ‘legal drug’ users, nor fdmMDMA/cannabis users.

The reason for the difference between the findings Bartholomew et al.
(2010) compared to those from McHale and Hunt (2@08 Bedi & Redman
(2008b), could be due to the relative weaknesh@tvent based PM measures used
in the latter two studies. Whilst McHale & Hunt dsheBelongingsubtest of the
Rivermead Behavioural Memory Test (RBMT) (Wilsoraet1991), in which
participants had to remember to ask for a belongaak at the end of the testing
session, Bedi & Redman used ®emindettask, in which participant had to remind

the researcher to lock the door at the end ofelssisn. As both tasks rely simply on
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the accurate performance of one action in respmnagarticular environmental cue,
neither is capable of capturing varying degred3Mfability along a continuum
(Zakzanis et al. 2003). A second difficulty witletBelongingsubtest, is that one out
of the two marks available can be awarded if thigpant recalls the action once
they have been explicitly prompted by the examifie score on this task is thus
largely impacted by points awarded for the retrogpe element of the PM task
alone, thus failing to capture the unigue ‘intenticomponent of PM. This
effectively dilutes its validity as an index of PaBility.

Although McHale & Hunt (2008) did not find signifiat impairments in their
cannabis group on their event-based measure, tdegpbrt group differences in
performance on two tasks designed to assess ditfemens of time based PM.
Firstly, before starting a series of other taskstipipants were instructed to press a
timer exactly 10 minutes later. Cannabis users sgkificantly longer to press the
timer than controls, and this was interpreted ades\ce for impairments in short-
interval time based PM. However, as with BedongingandRemindeitasks, this
single-trial assessment offers little scope for sneag time-based PM on a
spectrum. Furthermore, it is unclear from the dpsion of the task given in the
article whether a clock through which to monitoe thme was visible to the
participant. If not, this task will have been hdaveliant on time estimation, a skill
distinct from prospective remembering.

McHale & Hunt (2008) also required participantptst a stamped addressed
envelope to the researcher exactly 2 days aftetettteng session. The authors
reported that 67% of the cannabis group failegktarn the envelope on time,
compared to only 20% of the drug-free group, trarsctuding that the cannabis

group displayed impairments in long-interval tiresed PM. Unfortunately, as well
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as also being limited by its single trial natures tassessment may have been
affected by a range of variables differentiallycasated with being a heavier
cannabis user including differences in motivatias pointed out by the authors
themselves) and/or environmental factors that cabecontrolled. Furthermore, no
control could be put in place for the acute effedtany cannabis taken during the
period between the end of the testing sessiontenddtual posting of the envelope.

On this note, it is possible that the few PM impeents reported by both
McHale and Hunt (2008) and Bartholomew et al. (3ahGxist amongst cannabis
users may reflect sub-acute rather than chronig dfiects. This is because research
has shown that cannabis can impact on cognitiviemeance for up to 7 days after
last use (Pope, Gruber, Hudson, Huestis & Yurgdlodd, 2001). Indeed, in all
three studies reviewed, the minimum abstinencegetipulated was only 24 hours.
On the other hand, Bartholomew et al. report acbatinence to have varied greatly
within their sample (within a range of 211 days)chronic effects cannot be

discounted completely as the source of group diffees in this particular study.

3. MDMA. Six studies, five case control and one longitudiegamined PM
in MDMA users with some form of objective assessmeal. However, of the five
case control studies, only three produced resufigestive of an association between
chronic MDMA use and PM impairment. One reporteaugr differences on an event
based task (Zakzanis, Young and Campbell, 2003)rotveo event based tasks and
a time based task (Hadjiefthyvoulou et al; 201@) ane in overall PM ability, as
assessed through performance on a combination aaBiMtypes (Rendell, Gray,

Henry & Tolan, 2007). However, four of the five eaontrol studies found no group
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difference in at least one measure of PM: founieng based, two in time based and
two in activity based.

Zakzanis, et al. (2003) relied solely on the RBMTassess PM ability. The
tasks in the RBMT that are typically used to in@M include theBelongingsubtest
(described earlier), thdessagesubtest (requiring the participant to deliver an
envelope whilst reproducing a route traced ouheérbom by the examiner) and the
Appointmensubtest (in which the participant is instructecstt a particular
question 20 minutes later, at the sound of an glaiowever, results from the use
of theMessagesubtest will be excluded from the present reviewhis does not
require participants to self-initiate the task anthus considered to provide a poor
representation of PM ability (Maylor, 1995).

Even when controlling statistically for educatioaghievement (WAIS-III
Vocabulary score), Zakzanis et al. (2003) found tha performance of 15 MDMA
users on thé&ppointmensubtest was significantly poorer than that of biA-n
MDMA users, with a medium effect size (d=-0.73)fadat, 45% of the user group’s
scores fell below the lowest score obtained byrauser. Furthermore, they found
that the estimated lifetime and frequency of MDMgewvithin the MDMA groups
were both inversely correlated with performancekzanis et al. (2003) claimed that
this task represented time based PM, in that ésaes the ability to recall an
appointment. They consequently predicted that based PM difficulties would be
most noticeable in chronic MDMA users. HowevertresAppointmensubtest does
not in fact rely on monitoring the time, but more gerforming the action when
prompted by an environmental cue (an alarm), it wilthe same way as the
Belongingsubtest, be conceptualised as an event-basetbtasle purposes of this

review.
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In contrast to Zakzanis et al. (2003), Hadjiefthydom et al (2010) found no
significant difference in scores on tAppointmensubtest when comparing 42
MDMA users with 31 non-MDMA users, even before eohing statistically for the
use of cannabis, tobacco and alcohol. Howevenen scores obtained on the
Appointmentsubtest by the two studies’ MDMA groups were ict faimost
identical. The effect reported by Zakzanis et ekrss to be attributable to their
entire control group scoring maximum marks — aigieffect not found by
Hadjiefthyvoulou et al. Although this suggests tBakzanis et al. only found a
group difference because they used a higher fumatjocontrol group, it is unclear
what factors might account for this, especiallyadsgher proportion of their non-
MDMA group reported cocaine and cannabis use.

Further adding to the discrepancies between thiniys from
Hadjiefthyvoulou et al (2010) and Zakzanis et 2003), the former reported an
MDMA-related impairment on thBelongingsubtest, whilst the latter found no
group differences on this task. The finding of augr difference on thBelonging
subtest but not th&ppointmensubtest (as in Hadjiefthyvoulou et al.) could be
explained by the former being more challengingt esquires an action to be
executed in response to a less salient cue. Howeveidoes not readily explain the
opposite findings reported by Zakzanis et al.. Belythe already mentioned
limitations of one-trial tasks, the contradictiogtlween the findings of these two
studies may highlight the limitations of using asseents that rely on input from an
examiner. Indeed, it is possible that this diffeem results arose from differences
in the way the end of the test session and/origmeficance of the alarm were

signalled to participants on either or both thé&$g®.g. tone and facial expression).
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Aside from impairments in thBelongingsubtest, Hadjiefthyvoulou et al
(2010) reported poorer performance in the MDMA grautwo other tasks designed
to assess PM. The first of these, the Prospectemiy Fatigue Test, was a
‘medium term time based’ PM task (remembering tmpiete a ‘sleepiness’ scale
every 20 minutes - twice within a testing sessiany the second, the Prospective
Memory Pattern Recognition test, was a ‘short tevent based’ PM task
(remembering to press F1 each of the three tinmessage came up on screen to
‘wait a moment’). Although the authors also iniyadetected a group differences in
a ‘long term recall’ PM task (posting a resulteahback to the researchers 1, 2 & 3
weeks after testing), this disappeared after ctimgofor amount and frequency of
cannabis use. Despite, on the one hand, lendingpsuip the conclusions drawn by
McHale & Hunt (2008) regarding the influence of rahis use on PM, the
limitations of the letter-posting task describedtiair study can also be said to apply
to the version used in the current study.

In the third and final study to indicate PM impaént in chronic MDMA
users, Rendell, Gray, Henry & Tolan (2007) compahedperformance of 27
MDMA users to that of 34 non-users on an objedi measure called the Virtual
Week (VW) (Rendell and Craik 2000). This is a bogathe in which each round of
the board represents a virtual day within a virtua€k. It was originally developed
to be sensitive to age-related decline in PM. Aditférent points on the board,
participants are instructed to pick up an ‘evemtcavhich instructs them to make a
choice from 3 options about a typical daily actiVe.g. what to have for breakfast).
At the start of each ‘virtual day’ and at two aduhtal points during the virtual day,
participants are instructed to remember to perfpanticular tasks at particular points

later in the day. Of these tasks, four must baedut at a particular time of the
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virtual day, which is always displayed on the bogadhe, four must be carried out
during a particular event, presented on the ‘evesntds, and two must be carried out
at a time on a stop watch, which represents ned.tiVhen a participant wishes to
carry out a particular task they do so by lettimg €xaminer know. The VW enables
the assessment of 3 different sorts of prospeatiemory: time based, event based
and internally cued. It also helps to distinguistween regular and irregular tasks,
as two time based and two event based tasks agategpeach virtual day, whilst two
of each change with every virtual day played.

Rendell et al. (2007) administered 5 ‘days’ of YA and found generalized
impairments in the MDMA using group, but no diffetial impairments on
particular task types. The performance of moreuesq users (using MDMA more
than once per fortnight) was significantly pooteattof less frequent users (using
MDMA no more than once per month), which was imtumpaired compared to that
of non users.

The group differences in Rendell et al. (2007) rem significant even once
sleep, psychopathology and cannabis use were drasreovariates in analysis. This
is despite sleep disturbance being negatively @aa@ with the proportion of correct
responses within the MDMA group. This draws at@mtio Hadjiefthyvoulou et al’s
(2010) failure to assess potential group differennésleepiness’ and its impact on
task performance, despite MDMA use being associatttdsleep disturbances
(Schierenbeck, Riemann, Berger & Hornyak, 2008 BidMontgomery, 2009).
Therefore, it is unclear whether some or all of jtyvoulou et al.’s findings
reflected the effects of reduced sleep in their MDYdtoup, rather than the chronic
effects of MDMA use itself. In contrast, Zakzanisak (2003) accounted for the

influence of sleep disturbance by stipulating thextple could only participate once
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they reported 7 nights of 7-9 hours sleep. Althotigé was reliant on participant
self-report, it could explain why Zakzanis foundgroup differences on the
Belongingssubtest, whilst Hadjiefthyvoulou did.

The remaining two case control studies were nad abtlistinguish between
MDMA users and non-users in objectively assessedbBilty. However, the first
only included th&Remindettask andcrossedask to assess PM (Bedi & Redman,
2008b). Whilst the former has already been desgrdt®ve, the latter required
participants to mark the bottom of each page aiestjonnaire with a cross as they
completed it. Although not explicitly stated by theathors, this appears to provide a
measure of activity based PM. MDMA users performigghificantly less well than
‘legal drug’ controls, but there was no significaiference in their performance
when compared to a cannabis using group. Thisabelicthat the effect observed
could not necessarily be attributed to MDMA usenalo

With regards to the quality of tleeossedask as a PM measure, it is unclear
how many pages the questionnaire included, orghetaum of abilities that this
actually captured. Indeed, it is a repetitive tdekt requires minimal retrieval effort ,
unlike many real world PM tasks. Importantly, PMsaane of many cognitive
functions being assessed in Bedi & Redman’s (206&ly. The choice of these
limited measures reflects how the complexity of &M the importance of studying
this phenomenon in its own right have largely beegrlooked in the literature to
date.

That said, Montgomery, Hatton, Fisk, Ogden and aa(®010) utilised a far
more complex assessment of PM, the JAAM (Jansgngtv, Akesson & Murphy,
2004) a virtual reality assessment which requinegaarticipant to play the role of an

office worker needing to complete a range of tasley a 40 minute period. Such
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tasks are designed to index a number of differretetive function (EF) abilities,
including amongst others, activity based, time Has®l event based PM. However,
despite reporting a group difference in planningjtghMontgomery et al. (2010)
found no significant differences between perfornesnaf 23 MDMA users and 26
non users on any of the three PM subscales.

Whilst the smaller sample size in Montgomery ésR010) study compared
to that in Hadjiefthyvoulou et al (2010) and Reheé¢lal. (2007) may have impacted
on power, Montgomery et al., like Bedi & Redman(@D), also stipulated a much
longer abstinence period from MDMA. Whilst Montgampet al. stipulated 7 days,
Bedi & Redman stipulated 10 days. In contrast, R#éred al. stipulated 48 hours,
whilst Hadjiefthyvoulou et al. (2010) did not evepecify an abstinence period. This
difference draws attention to the potential imghat un-accounted for sub-acute
effects may have had on the findings of studiesntépg an MDMA use/PM
association. Indeed, Chang et al. (2000) reponedsed cerebral blood flow in
certain brain areas to remain for up to 3 weeler AiDMA use.

Linked with this point, Bedi & Redman (2008b) prgeahat differences in
time since last cannabis use may play a role irctlgmitive impairments observed in
most studies focusing on MDMA users. Nonetheld#ispagh the influence of
recent cannabis use cannot be ruled out in Readall (2007), Hadjiefthyvoulou et
al. (2010) found no group differences in time sitast cannabis use, and Zakzanis et
al.’s (2003) two week abstinence period reducedilleéhood of sub-acute drug
effects having an influence.

Alternatively, despite the application of a morengex PM assessment than
Zakzanis et al. (2003) and Hadjiefthyvoulou e{2010), the reason why

Montgomery et al. (2010) did not find PM impairm&ntay be because of less
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chronic MDMA use by their MDMA using group. Indedte average estimated
lifetime usage of MDMA in Montgomery et al.’s aneéd & Redman’'s MDMA
samples, in which no MDMA-specific PM impairmentsre& detected, was less than
half and less than a third of that in Hadjiefthylmwet al.’s sample respectively.
Zakzanis et al., in turn, reported a higher monttdgge figure than
Hadjiefthyvoulou et al.

In the sole longitudinal study included in thisiev, Zakzanis & Young
(2001) compared the performance of 15 MDMA userghef\ppointmentand
Belongingsubtests at the start of a 12 month period toahtite end. They found no
significant changes in either measure over timeils/bne limitation to their design
was the risk of a practice effect attenuating gmesmpairments at follow-up,
another issue was that the baseline score was &ikepoint where many members
of the group had already been taking MDMA for sdimee (an average of 18
months). Therefore, it is possible that the inflceof MDMA use on PM was
already detected at baseline, and that the tagiswesre not sensitive enough to
detect further deterioration 12 months later.

All three studies reporting PM impairments wereited in the extent to
which the potential influences of other substarwee considered. For example,
Zakzanis et al. (2003) reported greater use ofnalrau of different illicit substances
within their MDMA group, yet the potential contritbon of this use was not
assessed. Similarly, despite showing that sigmficlifferences remained after
controlling for alcohol, tobacco and lifetime amdduency of cannabis use, a larger
proportion of the MDMA users recruited by Hadjigftloulou et al (2010) reported
cocaine and amphetamine use. These substancesat@neluded in the analyses.

Finally, Rendell et al. (2007) only additionallysassed for cannabis use. Although
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this was found to be significantly greater amomgBtMA participants, and thus
controlled for in analysis, the potential influerafeother drug use on the

performance of the MDMA using group could not bleduout.

4. Methamphetamine.Only one study examining the impact of
methamphetamine on prospective memory was idethtiRendell, Mazur & Henry,
2009). This compared the performance of abstinesthamphetamine users,
recruited from a residential rehabilitation prograey with that of drug-naive
controls, on a computerised version of the Virtivaek (VW). All
methamphetamine users had been abstinent forsaitenonths, as supported by
routine drug tests and confirmation from medicalf@ssionals.

Rendell et la. (2009) found that, overall, theitthanphetamine group made
a significantly lower proportion of correct respeaghan non-user controls. They
also found that methamphetamine users made aiseymtify higher proportion of
missed and very late responses than non-users.

In considering the limitations of their study, #ethors highlighted that their
small sample size (n=20) may have limited the pavfehis study to detect subtle
interaction effects including within-group differsas regarding different types of
PM ability. Indeed, they reported that, due to enbar of exclusion criteria,
including co-morbid psychiatric illness and deperxeon or heavy use of other
substances, only 20% of users considered for tity stere eventually found to be
eligible. Unfortunately, this approach also medmesfinal sample may not have been
representative of a typical clinical populatiomaéthamphetamine users, in which a
different pattern of impairments might have beesembed. Nonetheless, these

findings do offer support for the role of methamiaineine use in PM impairments
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irrespective of the secondary factors associat#ldl mwethamphetamine use that may
additionally impact on PM ability.

The reporting of effect sizes represents a keygtherelative to other
studies, and it is notable that the magnitude efgitoup difference was sizable.
Further strengths of this study include the falott there were no group differences
in age or years of education, a third party conddndrug use and abstinence details
in the user group, and there were no significametations between PM and self

rated health, self rated sleep or measures of alese.

Methodological limitations of studies using objectie PM measures.
Whilst the individual strengths and weaknesses@ftudies using objective
measures have already been touched upon above,ahtre/studies that report PM
impairments amongst recreational substance usars &irther methodological
limitations that require expansion. These relateomdy to external validity, in terms
of the generalizabilty of results beyond the stsidsamples, but also to potentially
confounding variables. Issues relating to methddsatistically controlling for

extraneous variables must also be considered.

External validity. The samples used in all three MDMA studies appear t
have been approximately representative, in terntseaf average ages, of the
majority of MDMA users (National Institute on Drdduse, 2001). However, this is
not the case in the alcohol and cannabis studiéis,alV the participants in Heffernan
et al.’s (2010) alcohol study being between 16 Hhgears of age, and the average
age of participants in both cannabis studies beeigw 21 years. Beyond the age-

related generalizability issues relevant in angagesh, participant age has particular
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implications when investigating the impact of chioosubstance use on cognition.
On one hand, the focus on younger samples may mirévwe full extent of substance-
related cognitive deficits from being identified, younger users are likely to have
shorter substance use histories. Indeed, reseascteliealed greater cognitive
impairments amongst longer term compared to shtetar cannabis users (Solowij,
Stephens, Roffman et al., 2002). Alternativelydsts focusing on chronic substance
use in young adults and teenagers may show etfeattsvould not be evident
amongst older adults. This is because the devejdmpi@in may be more susceptible
to damage from substance use than the adult laitne late stages of adolescence
are marked by ongoing neurological developmentfgtieén et al., 2006).

The lower average ages of participants in mostiessugviewed is an
expected consequence of convenience samples lesingted from student
populations. Indeed, in all but the methamphetarsindy, all participants were
either students, or had been recruited throughwbadling’, following an initial
approach to undergraduate sources. Unfortunatafjicgants recruited in this way,
even if similar in age to users of a particularstabce, may not represent typical
users in terms of educational attainment and/onitiog abilities, both of these
factors potentially influencing performance in altjee PM assessments. For
example, differences between users and non-userbenaore obvious in higher
ability populations than in lower ability populati®, where the impact of substance
use on performance may be attenuated by lowetyalatliels.

Rendell et al.’s (2009) methamphetamine studyasothly one reviewed to
report objective PM impairments in association veitinonic substance use, using a
clinical substance-using sample. Not only did frisvide a more stringent definition

of drug ‘use’ than in other studies, which varyheir methods for classifying users,
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but it also reduced the limitations imposed by oppastic sampling. Indeed, this
can often lead to samples that are unrepresentatislnical populations in terms of

age, education and ability.

Confounding variables. A number of potentially confounding variables,
including acute and sub acute drug effects, psyathopogy, and pre-morbid group

differences are dealt with to a greater or lesgtame in the studies reviewed.

Acute and sub-acute effecBipulations about the length of abstinence from
illicit substances required prior to participatioaried considerably across the studies
reviewed, from there being no clear requirementfidfthyvoulou et al., 2010) to
two weeks (Zakzanis et al. (2003). Nonethelesg) thié exception of the former,
this was at least 24 hours in all studies. Unfataly, the abstinence requirements
with regards to legal substances such as alcajtmcto and prescription drugs were
rarely made explicit in studies focusing on illegabstance use. Furthermore,
although Rendell et al. (2009) did include a useupg that received drugs screens on
a regular basis, only Zakzanis et al. (2001; 2@0@) Bedi et al. (2008b) required all
participants to complete a drugs screen prior tgyation. All other studies relied
on self-report abstinence data only. The possitaléesand sub-acute effects of other
substances on PM task performance can thus notdxkout in the majority of

studies reviewed.

Psychopathologyl here is reportedly a high co-morbidity betweenssaice
abuse and various psychiatric conditions (Regiat.e1990). This is particularly

important in the study of PM, as research has tedd2M impairments in samples of
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individuals with depression (Rude, Hertel, Jarr@dyich & Hedlund, 1999;
Altgassen, Kliegel & Martin, 2009), and schizopheefkElvevag, Maylor & Gilbert,
2003; Henry, Rendell, Kliegel & Altgassen, 2007QuF studies included some
measure of psychopathology, either in the formhefHADS (Rendell, 2009;
Heffernan et al., 2010; Bartholomew et al., 2010he Symptom Checklist-90
Revised (Rendell et al., 2007). Through this, tihars were either able to show no
relationship between psychopathology and substaseevithin their sample, or
control statistically for this in the analysis (Rietl et al. (2007). Although like
Rendell et al. (2009), Zakzanis et al. (2003) edetuthose with a psychiatric
condition from participating, they, like McHale &uHt (2008) and Hadjiefthyvoulou
et al. (2010), failed to include a measure of pspelthology. These studies thus
failed to account for the influence that possilieup differences in psychopathology

may have had on the findings reported.

Pre-morbid ability.The performance of substance users on PM tasks may
vary with pre-morbid differences in cognitive atyiland/or years of education.
Unfortunately, neither the alcohol study nor eitbkthe two cannabis studies
included an assessment for group differences irsy@aeducation. Nonetheless, in
the few studies that did (Rendell et al.,2007; 20R8kzanis et al., 2003;
Hadjiefthyvoulou et al., 2010) no statistical difaces were found.

Only three studies (Rendell et al., 2009; Zakzahl., 2003;
Hadjiefthyvoulou et al., 2010) included an assesdrogintelligence alongside the
PM measure. Although neither Rendell et al. norjidé&tiyvoulou et al. found any

significant difference between groups on theirlligence measures, Zakzanis et al.
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found significantly lower WAIS-III Vocabulary scasen the MDMA group, and
subsequently controlled for this statistically.

In view of the recruitment strategies used in tlagarity of studies reviewed,
years of education and pre-morbid intelligence imaye in some cases been
overlooked as potential confounds because partitspaere often from a similar
academic background. However, in future studiekiding a clinical sample, or
those recruiting participants from a wider popwatisuch factors may be a higher

priority for assessment and control.

A note on statistical control. A common strategy used by researchers to
control for the influence of confounding variablego enter these as co-variates in
an ANCOVA or MANCOVA, so as to partial out theirflueence on the relationship
between the independent and dependent variableedhdhis has been adopted in
many of both the self report and objective meastudies reviewed here. However,
Miller and Chapman (2001) quote Elashoff (19693agng that “analysis of
covariance is inappropriate if the covariate isindependent of the [grouping
variable]” (pp 389). Indeed, they stress that #gproach ought to only be used for
reducing variability when groups are randomly assdj rather than pre-existing, as
the ‘natural’ role of any variable related to thheyping variable ought not to be
ignored when comparing groups. Unfortunately, aahirg statistically for
extraneous variables may threaten the externalitsabf any significant findings

from such studies.

Summary. There is currently little consistent evidencehow that any

specific type of objectively assessed PM is impghirerecreational users of any one

a7



particular substance. This may principally be duthe dearth of studies assessing
PM in any one substance user group. Nonetheless,ievhe case of MDMA (the
substance that has received the most attentiog)hai the existing studies found
PM impairments in their substance user group.

There are also some inconsistencies in the outcoepested, both between
and within individual studies. Although these maydxplained by differences in
how substance-user groups are defined, many részarcave failed to utilise well
designed assessment tools capable of adequatesurmepdifferent types of PM on
a continuum. This thus limits the conclusions tat be drawn from such studies.

Most existing studies in this area are also limiteterms of the populations
to which their findings can be generalised. Furtiae, several fail to account for
the influence of one or more potentially confourghrariable, such as age, poly-
substance use, sub-acute drug effects, psychopgthahd pre-morbid ability.
Alternatively, they control for these through thesuse of ANCOVA. However,
despite these limitations, the fact that some fofrobjective PM impairment has
been reported in at least one study focusing orsudealcohol, cannabis, MDMA
and methamphetamine highlights the importance oficoing to build on the

existing body of research through the applicatibbetter research designs.

Discussion
The present review has identified a general pawditgsearch regarding the
possible association between recreational substas®and impairments in PM.
Furthermore, there are methodological limitatiang/hat little research has been
done, with the majority of existing studies havieied on self report measures

rather than objective assessment tools.
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The self-report literature currently points to adency for more frequent
users of MDMA, and for young people consuming higbeels of alcohol, to report
greater difficulties with prospective rememberikigwever, not only have most of
these studies been conducted from within the sas®arch team, but all those
reporting a statistically significant finding haslene so using the same measure: the
PMQ.

Despite Hannon et al. (1995) reporting good intecnasistency and test-
retest reliability for the PMQ, its factor struatyumwhen administered in a web based
format, has since been called in to question (Boahaet al., 2005). Although
Rodgers et al.(2003) state that there is no resdoubt the findings arising from
pen and paper versions of the PMQ, it is importamiote that this tool was
developed primarily using student samples. Theegfioture studies aimed at
replicating the existing ‘self-report’ findings wioubenefit from recruiting more
representative user groups and subsequently exagrtime latent structure of the
PMQ within their samples.

On the other hand, there are several reasons fpselfireported PM may
not necessarily reflect actual PM ability, mostaidy the fact that, to date, there is
no compelling evidence for their validity (Uttl &iBreab, 2011). Therefore, from
both a theoretical and clinical perspective, researsing objective PM assessments
is likely to offer more meaningful results.

Unfortunately, few studies have used objective messsto assess the chronic
influence of recreational substance use on PMhEurtore, of these, many have
relied on measures with limited scope or detadekd, whilst all ten studies
containing objective PM assessments included soeasune of event-based PM,

five of these used single-trial tasks to do so ¢aaks & Young, 2001; Zakzanis et
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al., 2003, Hadjiefthyvoulou et al., 2010; McHaleH&nt, 2008; Bedi & Redman,
2008b). Only five studies included a time base@ss®went, and two of these did so
using tasks with very few trials. Although the nvilial video based procedures in
Heffernan et al. (2010) and Bartholomew et al (301d)ped to overcome the
limitations of single trial tasks, they were noredéss restricted to the identification
of event based PM errors. Indeed, six of the tediss reviewed included only event
based measures, thus failing to identify potemtiglairments in time based and
activity based PM.

The studies that used either the JAAM (Montgomeial.e 2010) or the
Virtual Week (VW) (Rendell et al., 2007; 2009), ov@me some of the limitations of
those using other measures. However, of the twlg,tbe VW appears to have been
formally assessed for reliability (Rendell & HenR@09), and neither for validity.
Nonetheless, since Rendell et al. (2007; 2009)ddeM impairments in MDMA and
Methamphetamine users using the VW, Leitz et &l093 and Paraskevaides et al.
(2010) have both used the VW to identify PM impants relating to an acute dose
of alcohol.

Hadjiefthyvoulou et al. (2010) critique the VW task the basis that it
contains an associative learning component. Thegqse that this adds cognitive
load beyond that of the PM aspect of the task. Heweevery real world PM task
arguably contains some element of associative ilegyrm that the cue (the
environment or the time) needs to be associatddtw retrieval of the task to be
performed. A benefit of the VW is that it can bediso separate out the two
components of any PM task, such as in cases wieemeild to complete an action is
recalled but not the action itself, or when a tastecalled too early or too late. Will

et al. (2009) also critique the VW, by proposingegd for more ecological PM
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measures. However, there are some componentsl ofodd PM tasks, such as their
personal significance (Atance & Meltzoff, 2007)atlare unlikely to be adequately
represented within any standardised measure. Tdreref chronic substance use
does lead to cognitive deficits, which in turn iropan real world PM ability, their
extent and nature need first to be better conceptala before exploring their
functional significance. The starting point to tlighe application of reliable, in-
depth laboratory-based assessments, such as the VW.

Unfortunately, a key limitation that was repeatedigntified in the course of
reviewing the literature related to how the influerof past or present poly-substance
use was accounted for in the studies’ designs. Evstudies in which recreational
substance use was more carefully assessed, thssasant relied on participants self
reporting their substance use histories. Suchnméion is highly likely to be
inaccurate, either unintentionally or because oying motivations for under or
over-reporting during research (Zakzanis et al030Furthermore, when
investigating the influence of ‘street drugs’ isiinot possible to know the make-up
of each dose taken, either in terms of the quaafithe substance under study or of
other unknown substances with which it may havenlmeixed (Rendell et al., 2007).
Indeed, researchers need to be open to the pdaydibit the results from studies
focusing on poly-drug users may reflect substantaction effects (Rodgers et al.,
2003). If the focus of research is to identify specific neuropsychological
consequences of particular substances on PM, mriapéongitudinal studies would
be more appropriate than correlational designs gRsdet al., 2003). Unfortunately,
as illustrated by the limited interpretability @sults from the only longitudinal study
reviewed (Zakzanis & Young, 2001), such an appraachallenged by the practical

and ethical implications of needing to identify fp@pants prior to the start of their
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substance use histories. Therefore, applying margent exclusion criteria and/or
using matched controls in case control studies offey an alternative means of
controlling for various confounding variables. Hairalysis could offer one means of
either ruling out or confirming particular substangse patterns over a period of
time.

On the other hand, the clinical utility of reseantlthis area risks being
reduced if too much control for extraneous varialideapplied. Although the PM
impairments reported in this review may not in gvase be attributable to the sole
influence of the target substance, such findingg stifl be relevant to the population
under study. Indeed, difficulties with PM may hetery real implications for patients
undergoing rehabilitation for substance misuse.gxample, PM ability is necessary
for applying techniques taught in Cognitive Behava Therapy (Rendell et al,
2009). This approach is commonly used in the treatrof substance misuse (Curran
& Drummond, 2007) and a range of other psycholdgld&culties (Roth & Fonagy,
2004). Therefore, not only might PM difficultiegénfere with treatments aimed at
reducing relapse e.g. remembering to apply copgiragegjies in high risk situations
(Blume, 2005), but they may also impact on intetiars for co-morbid emotional
difficulties such as stress, this in turn incregdime likelihood of relapse following
rehabilitation (Sinha, 2007). Furthermore, ifgligther cognitive impairments, PM
deficits were to influence perceived self-efficattys could increase the chance of
relapse (Bates, Pawlack, Tonigan & Buckman, 20B6).deficits may also interfere
with engagement, indirectly maintain co-morbid eimadl problems, or trigger
psychological distress through their negative imhjp&coccupational and social
functioning. The inclusion of PM interventionsthre treatment of substance misuse

might thus reduce relapse rates and improve psgglwal well-being in former
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substance users. Therefore, if the ultimate ainegéarch is to inform clinical
practice, future studies would benefit from reéngtclinical samples such as that
used by Rendell et al. (2009), even if these ateapyesentative of the more general
substance using population.

Ongoing work could also focus on identifying stoags to overcome any PM
deficits associated with substance misuse. Thegbtnmclude internal strategies
(Gollwitzer, 1999; Paraskevaides et al. 2010) erititroduction of external memory
aids to prompt task completion (Sohlberg et alQ7Z2®Raskin & Sohlberg, 2009).
However, when identifying potential interventionagégies for substance users, the
influence of co-morbid psychopathology must alsedesidered. Indeed, studies
have revealed deficits in PM performance withinhbemples of depressed patients
(Rude et al. 1999; Altgassen et al., 2009) andalimncal samples reporting low
mood (Kliegel & Jager, 2006). The latter also régeidence to suggest that high
anxiety can impair PM performance. Therefore, tile of depression and anxiety in
the relationship between substance use and PMiimeats needs to be better
conceptualised. Nonetheless, the PM difficultiesamted with anxiety and
depression tend to be specific to tasks that gleeater demands on effortful
cognitive processes. This further highlights whydgs ought to include a range of
PM tasks. Indeed, it is essential that researcksseadentify deficits that may exist
in any form of PM, be they linked to co-morbid psgpathology, or more directly to

the neuropsychological consequences of chronidanbs use.

Conclusions
Although research regarding the impact of chroolzstance use on PM

ability has emerged within the last decade, th@uisently limited to a handful of
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studies for each substance. Conclusions regardimegher the chronic use of any of
the four substances so far studied (alcohol, caanslidbMA and methamphetamine)
impact on PM, are currently at best tentative, gitree methodological limitations of
existing research.

By reviewing the extant literature, we can pavewiag for improvements in
future research. Indeed, the majority of publissiedlies in this area have been
conducted from within the same few research teaighlighting the need for the
existing findings to be independently replicatethiw others. Furthermore, the
potential clinical implications of PM deficits fdormer substance users highlight the
importance of also beginning to investigate th&ugrice of opioid use and other
psycho-stimulants on PM ability. Indeed, thesesatestances for which
rehabilitation is commonly sought, and it is withie rehabilitation context that
interventions for PM deficits could best be applied

There are several challenges associated with igegistg the effects of
recreational substance use on PM, particularly vatfards to defining substance
user groups, finding appropriate matched conteoid, choosing ecologically valid
yet reliable measures of PM. In doing so, a balamezls to be struck between

conducting research that is theoretically inform@tnd clinically useful.
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PART 2: EMPIRICAL PAPER

PROSPECTIVE MEMORY AND FUTURE EVENT SIMULATION IN

INDIVIDUALS WITH ALCOHOL DEPENDENCE
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Abstract

Aim: To identify whether individuals with alcohol degemce display
deficits in prospective memory (PM) and whetherhsdeficits are overcome by
imagining future task completion at the point ofeding.

Method: The PM of 24 abstinent ‘alcohol dependents’ wasgared to that
of 24 age and ability matched social drinkers usivegVirtual Week (VW), both
with and without imagining at encoding.

Results:Alcohol dependents’ event based PM task performamasestrongly
associated with indices of alcohol usage, and sogmitly impaired compared to that
of social drinkers. Imagining did not improve alobdependents’ PM but did
improve social drinkers’ time based PM.

Conclusion:Alcohol dependents may experience PM deficits due t
difficulties with effective strategy applicatiomterventions aimed at improving PM
performance ought thus to be incorporated intoradtmisuse rehabilitation

programmes.
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Introduction

Prospective memory (PM) is the ability to ‘enademded actions at an
appropriate moment in the future’ (Ellis & Freema@08; ppl). Tasks involving PM
can be event based, where an action needs to bateden response to a particular
event (e.g. picking up a pint of milk when you p#ss supermarket), time based,
where an action needs to be executed at a partiome (e.g. telephoning a friend at
3pm), or activity based, where an action needetexecuted following the
completion of another activity (e.g. putting theserole on once you have finished
your telephone call). Furthermore, all PM taskspaoposed to haveratrospective
componen(recalling the content of the action to be congd@tand grospective
componen{remembering the moment at which the action mastdmpleted)
(Einstein & McDaniel, 1996). It is thus broadly agd that performance on such
tasks relies both on retrospective memory for dis& ind the cues to task
completions, and on executive functions, to entii#eormation, initiation and
execution of the intention to carry out the taskir@ess et al., 2008; Kliegel,
Mackinlay & Jager, 2008a).

Most of our everyday acts of forgetting consisPd failures, and such
failures are also commonly reported in patientd\witain injury (Hannon, Adams,
Harrington, Fries-Dias & Gibson, 1995) and deme(8iaith, Della Sala, Logie, &
Maylor, 2000). Unfortunately, significant PM deticiare likely to have broad
implications for occupational, interpersonal andltrerelated functioning (Rendell
& Henry, 2009). However, despite much researchliggting impairments in
retrospective memory and/or executive functionsragsohigh alcohol users (Selby

and Azrin, 1998; Pitel et. al., 2007; Noel et 2002), no study has objectively
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investigated PM function in individuals with a d¢tal diagnosis of alcohol
dependence.

Although some studies have reported that PM diltiiesi exist amongst
heavier alcohol users, the majority of these halied on self-report questionnaires
(Heffernan, Moss, & Ling, 2002; Ling et al., 20@%ffernan, Ling, &

Bartholomew, 2004; Heffernan & Bartholomew, 200&ffidrnan et al., 2006b; Ling,
Luczakiewicz, Heffernan & Stephens, 2010). Suchsuess are limited by several
factors, including response bias and a relianceeta-memory.

To date, only one study is known to have used gectize measure to assess
PM amongst heavier alcohol users (Heffernan, CRaktholomew, Ling, &
Stephens, 2010). However, although an impairmestreported, the measure used
in this study was only designed to assess eveerd@sl, and failed to distinguish
correct answers either from times when an actios nwaalled too late, or from
occasions when an intention to complete an actias necalled in the absence of the
action itself. Furthermore, similar to most of gedf-report studies, which rely on
samples recruited from college populations, HeHarat al. (2010) focused on
teenage binge drinkers rather than a clinical sanigie external validity and
clinical utility of the existing evidence proposititat heavy alcohol use affects PM
ability is thus highly limited.

The paucity of good research on PM in individuaihwalcohol dependence
Is concerning in view of the potential for PM fais to precipitate relapse following
rehabilitation (Paraskevaides et al., 2010). Ind&aime et al., (2005) posit that
long term abstinence relies on the ability to gafrapriate coping skills in place
when faced with situations in which one is at highk of relapse, this relying in part

on PM skills. Similarly, Cognitive Behavioural Tlagy (CBT), which plays a role in
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many rehabilitation programmes, relies on the imm@etation of delayed intentions
(Rendell, Mazur & Henry, 2009). Furthermore, re@fidlowing rehabilitation may
be precipitated by the life stress brought abouthleyimpairments in functioning
associated with PM deficits. An improved understagaf PM in individuals with
alcohol dependence is thus important in order ttebeaform treatment within
rehabilitation programmes.

Although there is a dearth of research relatingNband alcohol dependence,
two recent double blind placebo trials have revitéhat an acute dose of alcohol
does bring about PM deficits in objectively assd92®l (Leitz, Morgan, Bisby,
Rendell & Curran, 2009 araskevaides et al. 2010). In both cases, PM weasumed
with a tool called the Virtual Week (Rendell andaiRy 2000). This assesses both
time based and event based PM, distinguishes batfrequent and occasional PM
tasks, and enables correct responses to be distiveglifrom late and partial
responses. Interestingly, both studies revealetkadoohol to impact on the
performance of PM tasks that placed minimal demamd®trospective memory.
This led to the suggestion that the PM deficits hadarisen purely from
impairments to the retrospective component of dis&g.

Leitz et al. (2009) postulated that acute alcohigihthaffect PM by
temporarily impairing the ability to engage in eqg future thinking (EFT), a
process also known as future event simulation (FESS is the process by which
we mentally pre-experience future events (Atand@’Bleill, 2001), and has recently
been proposed to play an important role in se\aspécts of everyday functioning,
including PM (Schacter, Addis and Buckner, 2008)isTs tentatively supported by

findings from neuro-imaging studies (Okuda et 802, Szpunar, 2007).
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Schacter et al. (2008) propose that FES undehegffectiveness of a
strategy known as ‘implementation intentions’, whitas been found to improve PM
in a number of clinical populations (Brandstattemngfelder & Gollwitzer, 2001;
Chasteen, Park and Schwarz, 2001; Kardiasmenoss@ta Wilken & Wallin,
2008). Implementation intentions involve committmgeself to performing a
particular behaviour when a specific situationrisauntered in the future
(Gollwitzer, 1999). Whilst it is the formation diis ‘if-then relational construct’ that
is proposed to be at the core of the strategy&céffeness at cuing task completion
(Cohen and Gollwitzer, 2008, pp379), many of thel&s revealing that
implementation intentions can overcome PM defi@tyuired participants to imagine
completing the intention (Chasteen et al., 200Tgikegmenos et al., 2008). In line
with this, Paraskevaides et al. (2010) found tleatealcohol-induced deficits in
event based PM could actually be overcome by simppynpting participants during
encoding to imagine themselves performing the iasletail. They proposed that
this type of imagining represented engagement i8, Méhich enhanced PM by
developing a visual-spatial context around the pkgrable of prompting task
completion (see Seifert and Patalano, 2001). Thekdr postulated, in line with the
ideas from Leitz et al. (2009) that this expligigagement in FES compensated for
an alcohol-induced deficit in the ability to dorsaturally.

Although FES ability has not been directly studiedelation to alcohol
dependence, impairmentsantonoetic consciousnebave been reported in alcohol
dependent individuals following a period of abstioe (Pitel et al., 2007).
Autonoetic consciousness is saidittediate[s] an individual’s awareness of his or
her existence and identity in subjective time editemfrom the personal past

through the present to the personal futuf@ulving, 1984, ppl), and it is thus
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closely associated with FES (Wheeler, Stuss & Tgyll997; Atance & O’Neill,
2001). This further highlights the importance opkitly investigating the
relationship between alcohol dependence and PMyalait well as the possible role
of FES in mediating this relationship. Indeed gifapse following rehabilitation is in
some way related to PM deficits brought about Wfyadities with FES, an approach
that explicitly encourages FES may, as Paraskesvatal. (2010) suggest, offer
promise as a useful adjunct to therapy in fututesgnce misuse rehabilitation

programmes.

Aims

The primary aim of the present study was to ingasé whether people with
a diagnosis of alcohol dependence showed PM defaibwing detoxification. The
intention was to improve upon previous studies $8easing PM abilities using the
Virtual Week (VW) (Rendell & Craik, 2000). A secoadn was to assess whether
prompting FES through the use of detailed imagirinthe point of encoding
improved the PM performance of abstinent alcohpkeaeent individuals. Thirdly,
given the proposed role of both retrospective mgmaad executive functioning in
PM ability, the relationship between these skifisl M performance was assessed,
in order to identify whether alcohol-related PMide$ are secondary to impairments
in either or both of these cognitive functions.dly, as alcohol dependence is
associated with increased levels of anxiety (Schh&kesselbrock, 1994and
depression (Boden & Fergusson, 2011) and with impents in attention (Tedstone
& Coyle, 2004), all of which may subsequently imipaic cognitive test
performance, measures of each were taken in avdarther elucidate the factors

contributing to PM impairments in individual witlcahol dependence.
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Throughout the remainder of this paper, the telootzol dependents’ will be

used interchangeably with the term ‘individualshnaicohol dependence’.

Hypotheses

As the current study is the first of its kind, soaspects were somewhat
exploratory in nature, particularly with regardsetacidating the mechanism
underlying any PM impairments associated with abtalependence. However, there
were a number of hypotheses to be evaluated:

Firstly, given the existing body of evidence dentmaisng that alcohol
dependence is associated with impairments in gdas/e memory and/or executive
function (Selby and Azrin, 1998; Pitel et. al., ZDMNoel et al., 2002), the first
hypothesis was that the performance of alcohol miggets on measures of
retrospective memory would be poorer than that aified drinkers. The second
hypothesis was that performance of alcohol depedsden tasks of executive
functioning would be poorer than that of sociah#grs.

In view of the general agreement that PM perforreamelies on both
retrospective memory and higher executive skillsir@f@ss et al., 2008; Kliegel,
Jager, Altgassen and Shum, 2008b), the third hysatlwas that alcohol dependents
would perform significantly less well than sociaindkers on the Virtual Week (VW).
Given the paucity of research regarding the infageaf alcohol dependence on PM
performance, no hypotheses were generated regatdengypes of PM tasks on
which performance would be impaired.

The forth hypothesis drew from Paraskevaides a @010) findings regarding
the effects of imagining on PM performance in Heakolunteers. This stated that

participants in both groups would complete a grepteportion of irregular event
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based VW tasks correctly when instructed to useginiag at encoding, than when

not instructed to imagine the tasks at encoding.

Method
Participants

A power analysis was conducted using G*power coempptogram (Faul,
Erdfelder, Lang and Buchner, 2007), specifying afB%o and desired power =80%.
As G*power doesn’t allow for 3 way interactionsetbalculation was based on the
weakest effect size of interesi2E .073: medium) in Leitz et al. (2009), given that
this study,had used the virtual week to examineefifects of acute alcohol on PM
performance. Although this calculation suggestddtal sample size of 22 (11 per
group), this estimate was felt to be too conseveatin view of the expectation that
supplementary analyses would be conducted, As Leitzal.,, (2009) yielded
interesting and significant findings of medium effsize with a sample size of 40, a
total sample size of 48 (24 per group) was decigexh instead.

24 individuals with a diagnosis of alcohol deperme(8 females) were
recruited from a residential substance misuse et the Bethlem Royal Hospital,
Kent, UK. A matched control group of 24 social #ens (8 females) with no self-
reported history of alcohol dependence was reatdrtan the University College
London (UCL) subject pool and through emails to Usgistgraduates,
advertisements on a community ‘classifieds’ webaitd the ‘snowballing’ method.

Potential participants in the alcohol dependentigneere identified from
information provided by clinical staff working ohd substance misuse unit.
Eligibility was confirmed through the use of a sarag tool completed with the

potential participant prior to them consentingaking part. This consisted of
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questions relating to each of the eligibility crigeso that these could be confirmed
directly with each potential participant (see apperi). All participants had a
current diagnosis of alcohol dependence and hashtigccompleted a 7-10 day
medically assisted withdrawal programme using galigulecreasing doses of either
chlordiazepoxide or, in a small number of caseazepam. Daily doses started from
160-100mg at the beginning of the programme, depgrah the severity of
dependence, and reduced to 10mg on the final ddgtokification. All participants
took part in the study at least 12 hours aftertfiieal 5Smg dose. According to all
available knowledge, all had been abstinent frozotadl and illicit substances for at
least 7 days. Exclusion criteria included: a auirgg recent (within the last 6
months) diagnosis of dependence on any substaheetban alcohol; a diagnosis of
any neurological condition; a history of traumdirain injury or stroke; current or
recent (within the last 3 weeks) experience of pegts; a diagnosis of learning
disability; reading difficulties; current use ofteapsychotic medication or
benzodiazepines.

Each social drinker was selected to match an alatdpmendent participant as
far as possible according to age (+/- 3 years)dgeand highest level of education.
Females were excluded if they reported consumingjael 2-25 units of alcohol per
week, whilst males were excluded if they reportedstiming outside 2-36 units of
alcohol per week. The same exclusion criteria aseHor the alcohol dependents
were applied to the social drinkers. In order t@en out problematic drinking,
individuals scoring above 2 on the CAGE alcohoéeaing questionnaire (Ewing,
1984) (appendix 2) were excluded from participatifigis measure has a test-retest
reliability of 0.8-0.95, has an average sensitioity).71 and specificity of 0.90

(Dhalla & Kopec, 2007).
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All participants in the social drinker group werkad to avoid consuming

alcohol and any illicit substances for 24 hourspto testing.

Measures

Prospective Memory.The Virtual Week (VW) (Rendell & Craik, 2000) is a
objective assessment of PM which assesses a rami¢ abilities. The version used
in the current study consists of a computeriseri@iboard game in which
participants move a counter around a board bynigolin electronic die (see Figure
1). It is administered in the form of virtual “ddysach of which is represented by
one ‘round’ of the board. The virtual time of dayrepresented on a 24 hour clock in
the centre of the board, and changes as the camoters around the board, to
illustrate the passing of time. When a participsustunter lands on or passes a green
‘E’ square, they are instructed to ‘pick up an Bw€ard’, which symbolises an event
occurring in their day e.g. breakfast. Each Evearid@sks the participant to make a
multiple choice decision e.g. what to have for kfast.

Both at the start and at 2 points during the coafseach virtual day, the
participant is assigned a number of different taklks they must remember to
perform at particular points later in the day. Téesrve to measure PM. In the form
of the VW used in the current study, each day ¢oathfour tasks to be performed at
specified times of day (as displayed on the 24 lotagk) and four tasks to be

performed in response to particular events (desdrdn the ‘Event Cards’).
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Figure 1.Virtual Week Board Game

Two of the time based tasks and two of the evesgddasks re-occurred on
every virtual day (e.g. taking antibiotics at brize), and were thus classed as
‘regular’ tasks. The remaining four tasks diffemnpletely on each virtual day
played by the participant, and were thus ‘irregukasks. Each time a participant
wished to perform a task, they could choose tacséhe ‘Perform Task’ button,
which presented them with a list of possible taskshoose from. The VW
programme automatically records whether a tashriectly performed, missed or
performed late.

VW scores for each task type (regular time baseeljular time based,
regular event based, irregular event based) wécalated by dividing the number of
tasks of that particular type completed correcylyte total number of tasks of that
type administered. ‘Prospective component’ scoreewalso calculated for each task
type by dividing the number of tasks for which pgeaticipant correctly recalled the
prospective component (remembering that they neteddd something, even if they

could not remember what), by the number of taskbaiftype administered.
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The computerised VW used by Paraskevaides et@l0j2was altered so
that it would be more suitable for use with therent sample. Therefore, the
contents of tasks and event cards was carefullggdthto ensure that alcohol
cravings would not be cued ,or other negative fggli(e.g. guilt) would not be
aroused in the course of the experiment. This waeremoving all references to
children, alcohol or eating out in restaurants frewent cards and PM tasks, and
replacing these with more neutral concepts.

Paraskevaides et al's tasks had been designedruntration to
participants in a university population. Howeveaven that FES is assumed to draw
from episodic memories of past experiences (Schaot Addis, 2007), tasks
relating to university life e.g. going to a lectwvere replaced with more generic
tasks e.g. going to the launderette, so that thmyldvbe familiar to participant in
either group (see appendix 3 for VW task details).

In its original format, which takes the form of actual board game, the VW
has been shown to have test re-test reliabilityetiveen.84 to .94 (depending on
task type) in healthy adults (Rose, Rendell & Mciegr2007) and a split half
reliability of 0.74 in clients with schizophrenidénry, Rendell, Kliegel &
Altgassen, 2007). Reliability data is yet to bdexdiled on computerised versions of
the VW such as that used in the current study,whilst the contents of the tasks
differs in many cases, the structure of the tasksains unchanged from the original

version.

The Prospective Retrospective Memory QuestionBiRMQ) (Smith, et al.,
2000) is a self-report memory measure which regupeeticipants to rate everyday

‘memory slips’ on a 5 point scale, depending on lodi@n each is typically
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experienced. It contains 8 items assessing retctispanemory and 8 assessing
prospective memory, and has produced chronbacla aiges of between 0.80 and
0.89 (Uttl & Kibreab, 2011). The PM scale has shaerrelations with laboratory
based PM tasks ranging from -0.22 to +0.13, whlistretrospective memory scales
has shown correlations from -0.22 to -0.09 wittolabory based memory tasks (Uttl

& Kibreab, 2011).

Episodic memory.The Story Recaltask, (Wilson, Cockburn and Baddeley,
2003), requires participants to listen to a shagsage in the form of a news report
and to repeat back everything they can recall, bothediately and after a 20 minute
delay filled with other tasks. Marks and half masake awarded using the standard
scoring of the RBMT-II, for each story componentreotly or partially recalled,

both immediately after administration and aftef0a2®% minute delay.

Executive Function.A Category Fluencyask that requires participants to
name as many fruit as they can think of in 60 sdspand a/erbal Fluencytask that
requires participants to name as many words asdbelg think of beginning with
the letter ‘n’ in 60 seconds were used (appendilBd)h aim to provide indices of
initiation, retrieval and organisational skills.

TheTrail Making Test (TMTJArmy Individual Test Battery, 1944) involves
timing the participant to first join up a seriesmafimbered circles in numerical order
(Trails A), and then to join up the same numbetiafles, half of which are
numbered and half of which contain letters of tlhabet, by alternating between
numbers and letters (e.g. 1-A-2-B etc.) (TrailsIB)both cases, the participant is

instructed to complete the task as fast as theyrcane continuous movement. A
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number of studies have found this tool to prodet@bility co-efficients of 0.8 and
above (Spreen & Strauss, 1998). The trails B timaéls A time proportion is said to

provide an index of cognitive flexibility (Arbuthitio& Frank, 2000).

Attention. A Single Digit Cancellation Task (SDC{White & Lintzeris,
2010), in which participants are timed in crossiog all the number 4s randomly
interspersed within a block of 400 digits, providesindex of sustained attention in

the form of the time taken and the number of ororssimade.

Pre-morbid intelligence. Spot the Wor@Baddeley, Emslie, & Nimmo-
Smith, 1993), a task that requires participanigi¢atify the real word from each of
60 letter string pairs. This measure produced eetairon of 0.83 when compared
with the National Adult Reading Test (another measai pre-morbid intelligence),
indicating adequate validity. It also correlates|\(@&88) with a parallel form,

indicating good reliability.

Anxiety. The Trait Anxiety Self Evaluation QuestionnairenfroheState-
Trait Anxiety Inventory (STA(Bpielberger, 1983), in which each of 20 statesient
scored between 1 and 4 according to how the paatitigenerally feels, provides an
index of general anxiety. The test-retest religpif this measure is reported to be
0.86(Rule & Traver, 1983)lt has also shown concurrent validity of betweef8tand
0.85 when correlated with other anxiety scalesd®prger, Reheiser, Ritterband,

Sydeman & Unger, 1995).
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Depression.The Beck Depression Inventory (BDI-lBeck, Steer & Brown,
1996) is a 21-question self-report inventory thaasures the severity of depression
experienced over the previous two weeks. Each mumestceives a score of 0 to 3. It
is reported to have an internal consistency of,(a@# a test-retest reliability of 0.93
for the outpatient population (Beck et al., 1996also shows good criterion validity
with a correlation of 0.71 against the Hamilton éhsgtric Rating Scale for
Depression (Beck et al., 1996). The BDI-1l alsoyides cut-off scores for mild,

moderate and severe depression.

Severity of Alcohol Dependencelhe Severity of Alcohol Dependence
Questionnaire (SADQ)Stockwell et al, 1979appendix 5xontains 20 items
covering physical and affective withdrawal symptosyeed of withdrawal onset,
relief drinking and frequency of alcohol consumptieach of which is scored from 0
to 3. It has a test-retest reliability of 0.85, dvas been found to correlate with

clinician ratings of alcohol dependence (Allen &I¥dn, 2003).

Procedure

This study was approved both by the Joint Southtdborand Maudsley and
Institute of Psychiatry NHS Research Ethics Conaailappendix 6) and by UCL’s
Clinical, Educational, and Health Psychology Rede&epartment Ethics
Committee.

Written informed consent (appendices 7 &8) was iabthfrom all
participants prior to them taking part. The assesgmof the alcohol dependents
were also intended for use in a separate follovgtugy examining the relationship

between PM and relapse following rehabilitatiorhisTstudy is currently ongoing
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(see appendix 9). Alcohol dependents thus gaveettrio be contacted by
telephone several months after testing, in ordantwer a few questions about how
they had been ‘getting on’.

Participants in the alcohol dependent group westeteindividually on the
premises of the unit where they were currentlyd@esi. Social drinkers were tested
individually at the Clinical Psychopharmacology tJtiCL.

All participants were first asked questions regagdany current medications,
recent regular use of any illicit substances arsicbdemographic information.

Alcohol dependents were asked how many units ahalcthey had
consumed in a day prior to entering rehabilitatiwhilst social drinkers were asked
how many units they typically consumed in a weéker€fore, the quantities
reported by participants in the alcohol dependeotig were subsequently multiplied
by seven in order to approximate a weekly numbemds.

The VW instructions were explained to the partioipand a trial day was
used to orientate them to the task and give thenaetice session. The participant
then completed two VW days. Participants were reoimitted to perform any PM
task until they had articulated the contents ofttsk to the examiner. The examiner
did not provide feedback on accuracy and partidgpaere not given credit for
performing tasks that were obviously prompted mirsgthe ‘Perform Task’ list, nor
for selecting from the list a different task to thee they had originally articulated.
Participants were not permitted to select the ®tenfTask’ button unless they could
recall at least a close approximation to one oftals&s contained within the ‘Perform
Task’ list i.e. no more than one key componenteftask recalled incorrectly. The
examiner noted occasions when participants acdyrsteted that a task needed to be

performed (thus recalling the prospective componétiie PM task), but either
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performed a different task, or could not recalfisignt details regarding the contents
of the correct task.

After a 10 minute break, participants were taugiw o use an imagining
technique designed by Leitz et al. (2009), andrgihe opportunity to practice it.
This involves imagining oneself carrying out thekiaand setting the image as much
as possible in one’s real life (e.g. participangevold that if the task involved
going to the supermarket, they should imagine tipesnarket they typically doing
their shopping in) (See appendix 10 for the imaggrscript). Participants were then
administered two further days of the VW, but werenppted by the researcher to
adopt imagining for 10 seconds each time an iragalsk was presented to them on
the screen. Each time they used the imagininghtgak, they were asked to give
two scores, each on an anchored 5 point scaleptesent the vividness of their
image and their impression of living the experiefagpendix 11). After completing
the second two days of the VW, participants wereiattered the PRMQ verbally,
and then given a second 10 minute break. Aftebtkek, they were administered the
remaining tasks in the following order: Immediater$ Recall; Verbal and Category
Fluency; Trails A & B; SDCT; Spot the Word; STAIDB- II; Delayed story recall;
SADQ (alcohol dependent group only); Final questiasere asked regarding typical
use of memory aids, strategies used during VW pandeived helpfulness of the
imagining technique. Each testing session lastpdoapnately 2-2 ¥2 hours

including the two breaks. See figure two for floimgtam of the study design.

Statistical analyses
Prior to conducting any statistical analyses, athdvere examined for

assumptions of normality. In the case of Virtualéeesults, the data from one
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participant in the alcohol dependent group was reddrom the data set because
they obtained a complete score of O across theeWAd! task, indicating that this
might reflect their understanding of the task rathan PM performance.

Analyses of VW data were made using repeated mea®MOVAs.
Bonferroni corrected post hoc t-tests were condljced the findings for data for
which normality assumptions were not met were iatifising non-parametric tests
prior to reporting the t-test result.

Data from immediate and delayed story recall wése analysed using
repeated measures ANOVA. Group comparisons fot otbgr variables were made
using independent samples t-tests, with the remm@l to analysis of outliers that
had a z score >2.75. However, in cases where dagadighly skewed (with a z score
of >2.5) or showed a binomial distribution, nongraetric Mann Whitney U tests
were used instead. Bonferroni corrections for ipldtcomparisons were made
where appropriate.

Pearson correlations were conducted to identifyasspciations between
VW performance and specified, relevant variableswever, in cases where the
distributions of the two variables were too dis¢amithe non-parametric Spearman’s

rho was conducted instead.

85



Identification
« Alcohol dependents identified by direct care staff
* Social drinkers resinded to advertisements/emails

I
Screening

* Check eligibility criteria in person/over the phosecial drinkers)
» CAGE (social drinkers onl

Informed consent
« Talk through information sheet and give opportutityanswer questions
» Talk throuagh and sic consent forr

K Testing Phase 1:
« Demographic/substance use info
« Instructions and trial ‘day’ of VW
e 2 ‘days’ of VW including:
> 4 x event based regular tasks
> 4 x time based regular tasks
> 4 x event based irregular tasks
> 4 x time based irregular tasks

N | /

(10 minute bree )

~

24 Social
Drinkers

24 Alcohol
Dependents

K Testing Phase 2:
» Imagining instructions and practice
e 2 more ‘days of VW including:
» 4 x event based regular tasks
» 4 x time based regular tasks
» 4 x event based irregular tasks (with imagining)
» 4 x time based irregular tasks (with imagining)
» Prospective Retrospective Memory Questionnaire

N J

<10 minute break)

Testing Phase 3:

« Immediate Story Recall

* EF Measures: Verbal and Category Fluency& Trail& B
« SDCT

* Spot the Word

» Emotional measures: STAI & BDI- Il

» Delayed Story Recall;

« SAD-Q (alcohol dependents only)

K. Final questions re: strategy use & helpfulnessnafgining j

( Debrief )

Figure 2: Flow diagram illustrating the study desig

~

86



Results

Group demographics

An independent samples t test revealed no signifiddference in age
between the social drinker groud € 41.9,SD = 8.63 years) and the alcohol
dependent groupM = 42.0,SD= 8.74 years)}(46) = 0.050, p = .960. As the data for
units of alcohol consumed per weetdSpot-the-Wordiiolated assumptions of
normality, group comparisons on these variablegwenducted using Mann-
Whitney U tests. These revealed no group differemgee-morbid ability $pot-the-
Word) between the alcohol dependent groMiolit = 50.5, IQR =10.0) and social
drinker group Mdn =51, IQR = 6)U = 250, p = .430, r =.113. However, as
expected, the alcohol dependent group reporteduoaing significantly more units
of alcohol per weekMdn = 220, IQR = 112) than the social drinker groial( =
10, IQR = 13)U < 0.001, p <.001, r =.859. SADQ scores in theladt dependent
group (M =37.79, SD = 12.76) ranged from 14 to\si®) 17/24 obtaining a score
of 30 or more, thus meeting the cut-off for moderatsevere alcohol dependence
(Meehan, Webb & Unwin, 1985) . This is despitenadimbers of this group having

received a clinical diagnosis of alcohol dependence

Substance use

A 2x2 x*analysis revealed that a significantly greater prtpn of alcohol
dependents than social drinkers were current sreqRéfl, N=48) = 14.3, p<.001,
with four participants in the social drinker growgporting current tobacco use
compared to 19 participants in the alcohol depengeup. Furthermore, the social
drinkers consumed an average of 15.0 (SD=4.08Jetigs per day, compared to

22.9 (SD=12.3) in the alcohol dependent group.
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No social drinkers reported regular useofice per month) of any illicit
substances in the previous six months. Of the alodépendent group reporting
recent regular use of illicit substances, eighorega use of cannabis, three of
cocaine, two of crack cocaine, one of MDMA, and ohamphetamines. The

cannabis users reported using cannabis an avef&jg00(SD=2.35) times per week.

Pre-imagining Virtual Week
Table 1.Comparisons of social drinkers to alcohol depensl@mt proportion of

irregular and regular PM tasks completed corregtlythe pre-imagining VW

PM task type Social drinker Alcohol depender t df P

M (SD) M (SD)
Irregular
Event based 0.74 0.29) 0.37 0.33) -4.11 45 <.001*
Time based  0.41 0.29) 0.30 0.25) -1.28 45 .207
Regular
Event based 0.87 0.20) 0.45(0.35) -5.22 35 <.001*
Time based  0.80 0.24) 0.66(0.33) -1.62 40 .112

* Significant finding

The data from the two pre-imagining VW days (iteage administered prior
to the introduction of imagining at encoding) wérst analysed to assess any group
differences in PM performance. The dependent viariais the proportion of tasks
that were completed correctly. A 2x2x2 repeatedsues ANOVA with the
between subjects factor of group (alcohol dependeial drinker) and within
subjects factors of task regularity (irregular,ulag) and task type (event based, time
based) revealed a significant interaction betwaenmand task type, F(1, 45) =

11.1, p =.002. There was also a significant irttigoa between task regularity and
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task type F(1, 45) = 20.5, p < .001. There wasiguifscant interaction between task
regularity and alcohol group, F(1, 45) = .600, gi24and no significant three way
interaction between task regularity, task type, aledhol group, F(1,45) = .034,
p=.854.

Significant main effects of group F(1,45) = 19.65 @01 and task regularity
F(1,45) = 60.2, p<.001 were also found, with therail performance being poorer in
the alcohol dependent group than in the sociakdrigroup, and poorer in irregular
tasks compared to regular tasks. There was ndfisgmi main effect of task type,
F(1,45) = 2.30, p=.136.

Figure 3 highlights the interaction between alcajrolup and task type.
Bonferroni adjusted post hoc pairwise comparisasslg estimated marginal means,
showed that social drinkers performed significabiyter on event based (M=0.81,
SE=.054) than on time based (M=0.60, SE=.047) {dq)s45)=12.0, p=.001, whilst
there was no significant difference between evasetd (M=0.41, SE=.055) and time
based (M=0.48, SE=.048) task performance in thehalcdependent group,

F(1,45)=1.62, p=.210.

1

0.9

08 *
[%)
g 07 ~
S ~
o 06 @& ~
7 T =
S g e

20 N -
g <0
s 04 b
c
o
£ 0.3
[=]
g
g 024

0.1

0
Social Drinker Alcohol Dependent
‘—0— Event =——@- = Tlme‘
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Figure 4 highlights the interaction between taglutarity and task type.
Bonferroni adjusted post hoc pairwise comparisassg estimated marginal means,
showed that, when PM tasks were irregular, perfoceavas significantly better if
they were event based (M=0.56, SE=.045) than if there time based (M=0.34,
SE=.040), F(1,45)=14.3, p<.001. However, there masignificant difference
between event based (M=0.66, SE=.041) and timalldas&s performance (M=0.73,

SE=.043) when tasks were regular, F(1,45)=2.06.58-.
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Figure 4: Interaction between task regularity amghk type on VW proportion
correct data

As can be seen from Table 1, post hoc indepen@emples t-tests with the
Bonferroni adjusted level of .0125 revealed significant impairmentsha alcohol
dependent group compared to the social drinkergmotboth regular and irregular
event based task performance. In contrast, thegtaaps did not differ significantly

in their performance on either regular or irreguiiare based tasks.
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Virtual Week with imagining

Proportion correct. To assess the impact of imagining on PM performance
the proportion of irregular VW tasks completed eotly before the introduction of
imagining at encoding was compared to that withgimiag at encoding. A 2x2x2
repeated measures ANOVA with the between subjeactsif of group (alcohol
dependent, social drinker) and within subjectsdiecbf encoding condition (Pre-
imagining, imagining) and task type (event baskede tbased) revealed a significant
interaction between group and task type F(1, 45)79, p = .020. There was no
significant interaction between group and encodimgdition, F(1,45) = .412,
p=.524, or between task type and encoding condik@h45) = .966, p=.331 and no
significant three-way interaction between grougaeling condition and task type,
F(1,45) = 2.58, p=.115. Significant main effectgadup F(1, 45) = 17.1, p <.001,
task type F(1, 45) = 20.6, p <.001 and encodinglitmn F(1, 45) = 11.4, p =.002
were all identified.

Figure 5 highlights the interaction between grong sk type. Bonferroni
adjusted post hoc pairwise comparisons, using attgnmarginal means, showed
that social drinkers performed significantly betber irregular event based tasks
(M=0.77, SE=.055) than irregular time based tadksQ.50, SE=.046),
F(1,45)=24.7, p<.001, whilst there was no signiitcdifference between irregular
event based (M=0.42, SE=.057) and irregular tinsetdask performance(M=0.34,
SE=.047) in the alcohol dependent group, F(1,423;20=.143.

As can be seen in Table 2, post hoc paired santpkis using the adjusted
level of .0125 showed that only time based PM tasttormance in the social drinker
group improved significantly with the introductiofiimagining at encoding. This is

seen clearly in Figure 7. There were no signifiegargrovements in event based PM
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in the social drinker group, and no significant noyement in either event based or

time based PM in the alcohol dependent group.

Proportion of irregular
VW tasks completed correctly

0.9 4
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Figure 5: Interaction between alcohol group andkt&goe for proportion of
irregular VW tasks completed correctly

Table 2Post hoc group comparisons of proportion of irreguPM tasks completed

correctly pre-imagining and with imagining at enaogl

Task type Pre-imagining Imagining t df P
M (SD) M (SD)

Social drinker (n=24)

Event based 0.74 0.29) 0.79 0.23) 0.96 23 .347

Time based 0.41 0.29) 0.59 0.25) 3.09 23 .005*

Alcohol dependent (n=23)

Event based 0.37 0.33) 0.47 0.36) 1.6822 .107

Time based 0.30 0.25) 0.37 0.25) 1.3022 .208

*Significant finding
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Wilcoxon signed ranks tests revealed no significii@nge in the proportion
of irregular time based tasks completed correcilyhie social drinker participants
between days IMMdn = 0.50, IQR = 0.50) and 24dn = 0.25, IQR = 0.88) of the
VW, Z=-.566, p =.572, and no significant change betwdseys 3 {1dn = 0.50,

IQR=0.50) and 4Nidn = 0.50, IQR= 0.50) of the VW = -.233, p = .816.
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Figure 6.Proportions of irregular PM tasks completed cortgdty each group pre-

imagining and with imagining at encoding. Bars repent + standard error
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The prospective component of PM tasksA 2x2x2 repeated measures
ANOVA with the between subjects factor of groupc¢ddol dependent, social
drinker) and within subjects factors of encodingdaition (pre imagining, imagining)
and task type (event based, time based) was repeétethe proportion of irregular
tasks for which the prospective component was letabrrectly as the dependent
variable. This revealed a significant interacti@ivizeen group and task type F(1, 45)
=4.59, p =.038, but not between group and engpcmdition F(1,45)=1.32,
p=.258 or encoding condition and task type F(1,85)%, p=.061 or between group,
encoding condition and task type F(1,45)=3.71, %.(@ignificant main effects of
both encoding condition, F(1, 45) = 8.67, p = .@@8 group F(1, 45) =15.1,p <

.001 were found, but there was no main effect sk tgpe, F(1, 45) =1.79, p = .188.

Figure 6 highlights the interaction between grong sk type. Bonferroni
adjusted post hoc pairwise comparisons, using agtidnmarginal means, showed
that social drinkers performed significantly betberthe prospective component of
irregular event based tasks (M=0.82, SE=.052) tmthat of irregular time based
tasks (M=0.68, SE=.043), F(1,45)=6.18, p=.017, sthiere was no significant
difference between recollection of the prospecatmponent of irregular event
based (M=0.52, SE=.053) and irregular time basgkkt@M=0.55, SE=.044) in the
alcohol dependent group, F(1,45)=.319, p=.575.

As can be seen in Table 3, post hoc paired sanipits showed that
recollection of the prospective component of tamiy improved with the
introduction of imagining in the social drinker gpy and only on time based tasks.

Independent samples t-tests on data for recalieoptospective component

also revealed significant group differences onpgfeeimagining VW in irregular

94



event based tasks t(45) = 4.12, p<.001, but negudar time based tasks t(45) =

0.52, p=.608.
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Figure 7: Interaction between alcohol group andkt#&goe for proportion of the
prospective component of the VW correctly recalled

Table 3.Post hoc group comparisons of proportion of irreguPM tasks for which

the prospective component was recalled correcttia wmnd without imagining

Task type Pre- imaginin¢  Imagining t df p
M (SD) M (SD)
Social drinker (n=24)
Event base 0.83 (0.26) 0.81(0.24) -0.46 23 .647

Time basec 057 (0.25)  0.79(0.22) 3.60 23 .002*

Alcohol dependent (n=23)
Event base 0.50 (0.29) 0.54 (0.35) 0.68 22 .505

Time basec  0.53(0.29) 058 (0.25) 0.85 22 .406

*Significant finding
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Vividness and Impression of living the experienceatings. As separate
vividnessandimpression of living the experiencaings were given for each of eight
different tasks, a mean vividness rating and a nre@nession of living the
experience rating was calculated across all eagitstfor each participant. Group
comparisons using these values revealed significhighervividnessatings in the
alcohol dependent group (M=3.83, SD=0.63) thamédgocial drinker group
(M=3.35, SD=0.66), t(46) = 2.56, p = .014). However significant difference was
found between the alcohol dependent (M = 3.44, SDr§) and the social drinker
group (M =3.19, SD = 0.67), t(46) = 1.22, p = .pRBmpression of living the
experienceatings.

As there was an improvement in the social drinkeupg in time based task
performance following imagining, groups were congolansing Mann Whitney U
tests on the meanvidnesgatingand meanmpression of living the experience
rating given for the four time based tasks. Theas wo significant difference in
vividnesgatings between the alcohol dependé&mdf =3.88, IQR = 1.19) and social
drinker group Mdn =3.25, IQR = 1)J = 205,p = .084,r = -.250, nor any significant
difference inimpression of living the experiencatings between the alcohol
dependentNldn = 3.63, IQR = 1.44) and social drinker groiydf = 3.00, IQR =

1.25),U = 225,p= .189,r = -.190.

Self-reported memory (PRMQ)
Theretrospective memorscale angbrospective memorgcale of the PRMQ
were analysed separately. In the analysis optbepective memorscale, one of the

social drinker participant’s scores was removedbse it was an outlier.
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On theretrospective memorgcale there were significantly higher scores in
the alcohol dependent group (M = 23.3, SD = 5.B8htthe social drinker group (M
=19.0, SD = 3.18), 1(36.7) = 3.30, p = .002, iadiicg poorer self-rated retrospective
memory in the alcohol dependent group. In contmasignificant difference was
found between the alcohol dependent group (M =28;6.46) and the social
drinker group (M=21.7, SD = 2.27), in self-reporfgdspective memory, although
there was a trend towards the alcohol dependenpgeporting more PM

difficulties t(28.8) = -1.85, p = .074.

Executive function
Table 4.Group means (SD) for Trails A, Trails B/Trails Aoportion and Category

Fluency, and group medians (IQR) for Trails B aretbal Fluency

Test Social drinker  Alcohol dependent
Trails A (secs) 19.7 (5.22 31.7C (9.57
Trails B (secs) 39.C (21.20 46.7C (28.60
Trails B/ Trails A 2.C (0.58 1.7¢ (0.57
Verbal Fluency 10.C (6.00 9.5C (6.00
Category Fluency 17.5 (3.62 16.2C (3.48

Due to a change in the research design early treistudy, two of the
alcohol dependents were not administered any oéxkeeutive function tasks.
Furthermore, one outlier was removed from the $akiaker group and one from
the alcohol dependent group prior to analysis efTtfails A data, whilst one outlier

was removed from the social drinker group pricatalysis of th@rails B/A
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proportiondata. Mean/median scores on all the measures otigxe functioning
used are displayed in Table 4.

An independent samples t-test revealed a signifigaoup difference in
Trails Atime t(30.3) =-5.10, p <.001, whilst a Mann-Wiay U test revealed a
significant group difference ifirails Btime, U = 148, p =.011, r = -.376, with a
medium effect size. However, there were no sigaifiggroup differences ifrails
B/A proportion t (43) = 1.41, p =.170, nor {Dategory Fluencgcores t(44) = 1.25,

p =.220, oVerbal FluencyscoredJ = 201, p =.160, r = - .205.

Story recall

Table 5.Group Mean (SD) for Immediate and Delayed Storgltec

Delay Social Drinker Alcohol Dependent
M (SD) M (SD)
Immediate 10.2: (2.92 8.3¢ (2.85]
Delayed 8.6% (2.67 6.6z (3.40

Due to an administration error, delayed story les@res were not available
for three alcohol dependents. Group means are shoWable 5. A 2x2 repeated
measures ANOVA, with a between subject factor otgr(alcohol dependent, social
drinker) and a within subject factor of delay (iednte, delayed), revealed no
significant interaction F(1,43) = 0.141, p = .708icating that there was no greater
difference between immediate story recall and dalastory recall in the alcohol
dependent group than the social drinker group. Hewehere were significant main

effects of both group F(1,43) = 5.03, p =.030, dakhy F(1,43) = 64.3, p <.001
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with the social drinker group performing betterrthle alcohol dependent group and

immediate memory performance being greater thaayyddlmemory performance.

Digit Cancellation

Due to researcher error, the number of omissiar®on the Single Digit
Cancellation task (SDCT) was not recorded for dinth@ participants in the social
drinker group and accurate timings on the SDCT wetaecorded for that same
social drinker, or for three of the alcohol departdeFurthermore, in the analysis of
SDCT time, one of the alcohol dependent’s scoresramoved because it
represented an outlier.

An independent sample t-test revealed significdothger SDCT completion
times in the alcohol dependent groly £ 75.8,SD = 19.6) than in the social drinker
group M =56.1,SD=7.04),t(23.2) = 4.25, p < .001. However, a Mann-Whitney
test showed that there was no significant diffeednetween the social drinker group
(Mdn=1, IQR = 3) and the alcohol dependent graddr(= 1, IQR = 3) in the

number of SDCT omission errors matles 253,p = .608r = -.075.

Depression

An outlier on the BDI-II scores of one participamthe social drinker group
was removed prior to conducting an independent gssigest, which revealed
significantly higher BDI-II scores in the alcohagkndent grougM=25.3,
SD=11.3) than in the social drinker grold%£6.65,SD=5.09),t(32.2) = 7.34p <
.001. Table 6 shows a breakdown of the participgngsmch group according to
which clinical category their BDI-1l score corresylted to. It was not possible to

conduct a2 analysis on this data because 62.5% of cells hakpected count of
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less than five, however there is a clear trend tdwaore severe depression in the

alcohol dependent group and minimal depressioharsocial drinker group.

Table 6.Number of participants in each group scoring inlea€ the clinical

categories on the BDI-lI

Score Clinical Social Drinker  Alcohol Dependent
range category (n=24) (n=23)
0-13 Minimal 19 5
14-19 Mild 4 2
20-28 Moderate 1 6
29+ Severe 0 10

Table 7.Independent samples t-tests comparing VW perforenahalcohol

dependents scoring above the cut-off for severeedsion to those scoring below it

VW Task Below cut-off  Above cut-off
(n=13) (n-10)
t df p
M (SD) M (SD)

Regular Event 0.50 (0.37) 0.38 (0.32) 0.86 21 .400
Based

Regular Time 0.69 (0.31) 0.63 (0.38) 0.47 21 .640
Based

Irregular Event 0.44 (0.34) 0.28 (0.30) 1.23 21 .230
Based

Irregular Time 0.31 (0.25) 0.30 (0.26) 0.07 21 .940
Based

Independent samples t-tests, displayed in Talievéaled no significant

difference in either time based or event based &dves between participants in the
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alcohol dependent group who scored 29+ on the BBipared to those who scored

below 29.

Trait Anxiety

An independent samples t-test showed a signifigdmgiher score on the
STAIl in the alcohol dependent groud € 53.1,SD=10.1) than in the social drinker
group M = 38.7,SD=11.6),t(46) = -4.64p< .001, indicating higher trait anxiety in

the alcohol dependent group.

ANCOVA analyses

The contribution of episodic memory and attentionDelayed story recall
and SDCT time were entered as covariates intorthbysis of pre-imagining VW
data. As can be seen from table 8, the signifioaaih effect of alcohol group and
interaction between task type and group remaingrdfgiant once accounting for the
influence of these variables. However, the maieatfof regularity and the

interaction between task regularity and task tygeame non-significant.

Table 8:Analysis of covariance for pre-imagining \défa with delayed story recall
and SDCT time entered as covariates

Source d.f F p
Between Groug
Alcohol group 1 6.713 .014*
Within group error 36
Within Group:
Task regularity 1 3.02 .091
Task type 1 134 716
Task regularity*Task type 1 .064 .801
Task regularity*Alcohol group 1 719 402
Task type*Alcohol group 1 9.62 .004*
Task regularity*Task type*Alcohol 1 .266 .609
Error 36

*Significant finding
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The contribution of depression and anxiety.

Table 9: Analysis of covariance for pre-imagining/\data with BDI-Il score as a

covariate

Source d.f F p

Between Groug
Alcohol group 1 4.07 .050*
Within group error 43

Within Group:
Task regularity 1 15.5 <.001*
Task type 1 553 461
Task regularity*Task type 1 12.1 .001*
Task regularity*Alcohol group 1 134 716
Task type*Alcohol group 1 441 .042*
Task regularity*Task type*Alcohol 1 1.47 232
Error 43

*Significant finding

Table 10: Analysis of Covariance on pre-imaginiry With BDI-Il and STAI-trait

as covariates

Source d.f F p
Between Groug
Alcohol group 1 3.59 .065%
Within group error 42
Within Group:
Task regularity 1 7.35 .010*
Task type 1 167 .685
Task regularity*Task type 1 2.62 113
Task regularity*Alcohol group 1 .042 .839
Task type*Alcohol group 1 4.15 .048*
Task regularity*Task type*Alcohol 1 1.42 .240
Error 42

TTrend; *Significant finding

BDI-Il score and STAI score were entered as cotesiato the analysis of

pre-imagining VW data.
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As can be seen in table 9, when BDI-II score wdsred as a covariate on its
own, all significant main effects and interactisamained significant.

STAI trait anxiety score was then entered as aGate alongside BDI-II
score. Table 10 shows how this led to the maircetiealcohol group becoming a
trend, and the interaction between task regularity task type becoming non-

significant.

Correlations between VW task performance and othemeasures
All correlations were carried out with an adjusédpha of 0.01 to minimise
Type | error rate. VW performance was assessedtisenproportion of tasks

completed correctly.

Pre-imagining VW performance. Correlation analyses conducted on the
whole data set revealed no significant associdieiween self-reported PM
(assessed by scores on flnespective memorscale of the PRMQ), and objectively
measured PM, assessed by total proportion correttteopre-imagining VW = -
279, p = .058. There was no significant corretaboerall betweefrails B/A
proportionand either regular event based task performeyee.147, p = .336 or
irregular event based task performange -.250, p = .871.

Correlation analyses were conducted separatelynititie social drinker
group and within the alcohol dependent group totifieany associations between
either irregular or regular event based task peréorce on the VW prior to the
introduction of imagining, andirails Atime; Trails B time; the PRMQetrospective
memoryscore;units of alcohol consumed per weakdSADQ scordin the alcohol

dependent group only).
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Figure 3a: Scatter plot of irregular event based task
performance on pre-imagining VW and scores on the SADQ
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Figure 3c: Scatter plot of regular event based task
performance on pre-imagining VW and Trails B time
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Figure 3b: Scatter plot of regular event based task
performance on pre-imagining VW and scores on the SADQ
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Figure 3d: Scatter plot of regular event based task
performance on pre-imagining VW and units of alcohol
consumed per week
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Figure 8.Scatter plots depicting significant correlationghun the alcohol depende

group between scores event based VW tasks and other variables

Within the alcohol dependent group, significantatege correlations were
found between SADQ scores and performance on betipular event based tasks,
=-.630,p = .001, and regular event based tagks-0.676,p < .001 (see Figures 3a
& 3b). Significant negative correlations were disond between performance on
regular event based tasks and bathts of alcohol consumed per week= -.721,p
<.001 (see Figure 3d) and Trails B time -.641, p= .001 (see Figure 3c).
Performance on regular event based tasks sharea#8# variance with SADQ

scores, and 52% of the variance with units of adtcbnsumed per week.
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Performance on irregular event based tasks sh@8dof the variance with SADQ
scores.

No significant correlations were found within tHeahnol dependent group
between either regular or irregular event basddpasgformance and any of the other
variables examined. Furthermore, no significantelations were found within the
social drinker group between performance on eitbgular or irregular event based

tasks and any of the variables examined.

Responses to open questions

Questions regarding strategy uselhe answers given by participants
regarding the strategies they adopted to aid pmdace on the VW prior to being
given the instructions to use imagining were catisgd into different strategy types.
These were answers given to the following question:

“You'll remember that for the second two days oMWétask you were asked

to imagine the tasks you had to do in detail. Dgriime first two days you

were not asked to imagine the tasks.

a) During the days when you were not imaginingtésis, were you doing

anything to help you to remember the tasks youeteealcomplete?

b) If yes, what sort of things were you doing?”
The number of participants in each group reportingse each type of strategy is
shown in Table 11.

The strategy that was most commonly reported irasbforming associations
between key components of the task. However tlemesd to be more frequently
reported by social drinkers than by alcohol depatslédAnother common strategy

was repeating tasks to oneself until they were detag.
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Table 11 Different strategy types reportedly usgaddcial drinkers and alcohol

dependents to aid VW performance, prior to theouhtiction of imagining

Social Alcohol
Reported strategy drinkers dependent Total
Linking key points together e.g. time,

name, single words. 10 4 14
Repeating times/tasks to self as went along. 6 4 10
Relating concepts to real life but not
necessarily visualising. 2 3 5
Imagining myself carrying out the task in
the relevant context. 4 0 4

Visualising carrying out task (not

necessarily in the relevant context). 2 2 4

Visualising key words/times written down. 2 2 4

Memorising a list of times. 2 2 4

Checking the time periodically. 2 2 4
Spending time committing the task to

memory before carryingon. 1 3 4

Mentally listing tasks in time order. 1 2 3
Associating time with position on the

board. 2 0 2

Checking event cards for possible tasks. 2 0 2
Counting how many tasks | had left to do

as | wentaround. 1 0 1

Waiting for things to jog my memory. 0 1 1

No answer recorded. O 1 1

The number of participants in each group reportisigg<land>2 strategies
during completion of the VW is shown in Table 12thdugh nearly twice as many
social drinkers as alcohol dependents reportedyusior more different memory
strategies during the virtual week, a &analysis revealed no significant
association between alcohol group and the numbstrategies usegt” (1, N=47)
=1.98, p=.159.
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Table 12 Number of social drinkers and alcohol dhefents reporting the use st

and>2 strategies whilst carrying out the VW

Social drinkers Alcohol dependent

Number of strategies (n=24) (n=23) Total
<1 13 17 30
>2 11 6 17

Views regarding helpfulness of imaginingOpinions regarding whether or
not imagining was helpful are shown in table 13.Whes’ and ‘maybe’ responses
were grouped together, a 2x2analysis revealed no significant difference between
groups in terms of the proportion stating thatithagining had or had not been
helpfulx? (1, N=47) = .045, p=.831.

Comments made by participants regarding their péi@e of the
‘helpfulness’ of imagining during the VW were gragptogether according to key
commonalities. The number of participants in eactug expressing each type of
viewpoint regarding; (a) reasons why it was nophé| and (b) ways in which it was
helpful, are also shown in table 13. These were fesponses to the question:

“Did you find the imagining strategy helpful or rdt

Although three alcohol dependents explained howgimag had at times not
been helpful, all three nonetheless reported thagining had generally aided their
performance. Furthermore, four of the social driskeho offered reasons for why
Imagining was sometimes not helpful nonethelest®dtthat it had or may have
been helpful in aiding their performance overaleTmost common reason offered
for why imagining had sometimes not helped relateidsks being hard to visualise.
Nonetheless, of the participants who did not fimagining helpful, only one made

reference to the issue of not being able to visaahe task well enough.
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Table 13 Answers given by social drinkers and adtdlependents regarding the

perceived helpfulness of imagining

Answer to questions: Social drinker Alcohol Total
“Was imagining helpful?” (n=24) dependent (n=23)
Yes 13 16 29
Maybe 3 0 3
No 8 7 15
Reasons why imagining was not
helpful
Hard to visualise things that
weren't relevant to my life. 4 3 7
Not as effective as memorising
list of times. 1 0 1
Didn't imagine the times so that
didn't help with tasks. 2 0 2
Found it hard to relate real life
to computer game. 2 0 2
I’'m not a visual person. 1 0 1

Reasons why imagining was

helpful
It gave me longer to think about
it. 4 1 5
It made me focus more. 2 1 3
It reinforced it. 1 1 2

It helped to remember the task
contents 1 0 1

Half of the social drinkers offering reasons whyagming had helped them
stated that it had given them longer to think altbattasks. This was also reflected
by one of the three alcohol dependents offeringmgtas of how imagining had
helped them. The second most common reason givethatimagining had helped

participants to ‘focus more’.
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In addition to the comments shown in table 13, nagial drinkers and one
alcohol dependent also stated that they had famagining actively unhelpful. All
four social drinkers stated that it had distractezim from the task, whilst the sole
alcohol dependent participant stated that theyfbadd it unpleasant to imagine

going out, because they were agoraphobic.

Everyday use of memory aidsThe number of participants in each group
who stated that they typically used each of foffedent memory aids in their
everyday life is shown in Table 14. Although notmgrared using statistical tests,
more social drinkers reported using each memorytlaédifference being most
notable in the case of diaries.

Table 14. Number of social drinkers and alcoholategents reporting the use of

calendars, diaries, notebooks and alarms in eveyyia

Memory aid Social drinker  Alcohol dependent
Calendars 16 14
Diaries 17 10
Notebooks 15 14
Alarms 14 9

The number of participants in each group reportiveguse okl or>2
everyday memory strategies from the four optiors@nted (as seen in table 14) is
shown in table 15. A 2x®* analysis revealed a significant association betwee
alcohol group and the number of memory aids redddée used day-to-day? (1,
N=48) = 4.55, p=.033. Cramer’s V analysis revedhad 9% of the variation in

strategy use can be accounted for by alcohol group.
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Table 15. Number of memory aids reported by satriakers and alcohol

dependents to be used in everyday life

Number of memory aids Social drinker  Alcohol depamtd

<1 2 8
>2 22 16
Discussion

This is the first study to have objectively assdgz®spective memory (PM)
ability in a clinical sample of alcohol dependetiitss also the first to explicitly
investigate the potential of an imagery techniglgsigned to prompt future event

simulation (FES), to influence PM ability in anynital group.

Alcohol dependence and PM performance

This study found that recently abstinent alcohgedelents performed
significantly less well than social drinkers on evbased PM tasks. Furthermore, the
negative correlations in the alcohol dependent gtmiween performance on event
based PM tasks and both severity of alcohol depeedand units of alcohol
consumed per week, suggests that greater alcoba$ @ssociated with greater event
based PM impairments.

The alcohol dependent group’s impairments on regdavell as irregular
event based tasks indicate that alcohol-relatediBfigits were not simply due to
difficulties with retrospective memory, as reguiasks depend much less on

retrospective memory than irregular tasks (Ren@ty, Henry & Tolan, 2007).

110



Further support for this lies in the fact that betw group differences in VW
performance remained significant, even when eptso@imory was accounted for by
the inclusion of delayed story recall as a covariatanalysis. Indeed, the significant
group differences in irregular PM performance whezollections of the prospective
components of the PM tasks were assessed furttieates that PM impairments in
the alcohol dependent group arose, at least infoam difficulties identifying the
points at which tasks needed to be carried outerdahan solely from difficulties
recalling the contents of these tasks.

Although Trails B time correlated negatively wittgular event based task
performance within the alcohol dependent grou, iunlikely to reflect a link
between PM impairments and deficits in executivefioning, as there was no such
correlation with performance on irregular eventduatasks. More importantly, there
was no significant association between Trails Bfépprtion and either PM
performance or group membership. The greater TRadad Trails B times in the
alcohol dependent group are thus most likely toeggnt psychomotor slowing.

The alcohol dependent group showed significantijhér depression and
anxiety scores and took longer to complete an tteal task (SDCT). However,
important main effects and interactions remaingdicant when the shared
variances between SDCT time and VW performance pabaeen BDI-Il score and
VW performance were partialled using ANCOVA. Thislicates that the group
differences in VW performance were not due to higlepression or poorer attention
in the alcohol dependent group. Furthermore, alihdhe significant main effect of
alcohol group was reduced to a trend when traitediypxvas controlled for alongside

depression, the remaining significant interactietween group and task type
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suggests that the relatively poorer event basédogormance in the alcohol
dependent group was influenced by factors other tfzt anxiety.

The findings relating to depression are consistetft previous research
showing that depression tends not to be assoondtbdevent based PM impairments
(Livner, Berger, Jones & Backman, 2005; Kliegela&édr, 2006). Furthermore, the
significant correlations found within the alcoh@pgndent group between event
based PM task performance and the two alcohol asables (with over 50% of the
variance in regular task performance being shatittdwaits of alcohol consumed
per week), highlight the likely primacy of neuroicgl changes associated with
alcohol dependence, rather than the effects of adith psychopathology, in
influencing PM performance amongst alcohol depetsden

Although there was no significant association betwalcohol group and the
number of strategies used during the VW, the alcdapendents’ poorer
performance on event based tasks may relate foudifés developing strategies
capable of aiding the detection of cues to tasftopmance. In the VW, event based
tasks are prompted by information on the events;add are thus focal to the
ongoing activity. According to McDaniel & Einsteg1(2000) multi-process model,
when a PM task is focal to the ongoing activitgktaues can automatically enter
awareness without being actively sought out. Cer#iategies, which social
drinkers may have been more likely to generateferging associative links
between key components of the task, may have isetethne salience of relevant
event based cues, and thus their automatic detectio

In line with this view, the lack of group differezxin time based task
performance may be because this is less amenainituence by the memory

strategies more commonly adopted by social drinkedeed, as time based tasks
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rely on consciously monitoring the clock for relavéime cues, they are less focal to
the ongoing activity than event based tasks, asltwk is presented separately from
the event cards. Therefore, the strategies thatsupgort event based task
performance, may not serve to enhance the deteatitbme based cues in the same
way.

However, in many ways the event based tasks iosuhent study do not
meet the criteria for automatic cue detection oatliby McDaniel and Einstein’, and
thus may be more appropriately completed throughatternative more effortful
strategic pathway proposed by the multi-processaidul line with this, the group
differences observed in the present study couldteepreted in terms of better
strategy use in the social drinker group. Effecstrategies could include deploying
attentional resources in such a way as to improgealetection of task cues when
they arise. Indeed, two social drinkers reporteaitooing each event card for
relevant cues throughout the course of the VW, stitlilis was not reported by any
alcohol dependents. Importantly, such a strategwisncluded in the VW
instructions, nor during the trial day, whilst tleitmonitoring the clock for cues for
time based tasks is more explicitly imposed onigigeints during the trial day. The
lack of group differences on time based tasks rhag,tonce again, be because their
successful performance is not enhanced by sei&ied strategies.

The suggestion that alcohol dependents perforessivell than social
drinkers on event based tasks because they werélely to initiate active
monitoring strategies, is neatly illustrated byaement made by one alcohol
dependent participant (p27), who simply stated tiesttwaited for events to happen”
in order to “jog [his] memory”. Although only twapsial drinkers reported actively

monitoring event cards, this was in response toestipn regarding ‘remembering
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tasks’, rather than ‘detecting task cues’. Thersfarore participants may have used
this approach, but not perceived it to constituteeamory strategy, and thus not

reported it.

The effects of imagining on PM performance

A key finding in the social drinker group was tingorovement in time based
task performance following the introduction of int@gg at encoding. The absence
of a significant difference in this group’s perfante on such tasks between days
one and two and between days three and four, pre\ddme evidence against these
findings being a consequence of practice effedthiotigh no improvement was
found on event based tasks following imagining,greups’ initial scores were
relatively high, meaning that a possible ceilinfgetf cannot be ruled out. Indeed, the
social drinker groups’ performance on time basslgavas relatively poor compared
to their performance on event based tasks in te@npagining condition.

The replication of this pattern of results whertanges of recalling the
prospective component of a task were counted asataesponses suggests that
imagining enhanced the prospective component df sagks (knowing that a task
needed to be carried out at the point when theaaleime arose). This echoes
suggestions by Paraskevaides et al. (2010). Howtheyr drew from Seifert and
Patalano’s (2001) predictive encoding model to psapthat imagining increased the
salience of cues to task completion. As mentioraetiez, the completion of time
based tasks is unlikely to be automatically triggewhen the relevant times arise, as
the clock is not focal to the on-going activity tidugh imagining could on one hand
enhance the use of time monitoring by somehow asing the perceived importance

of the task (see Meeks and Marsh, 2010), it is faasible that imagining enhanced
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the actual memory for the times at which the tasdexded to be carried out. Indeed
the superiority of the social drinker group’s pemi@nce on irregular event based
tasks compared to irregular time based tasks ipri&@magining condition indicates
that new times were harder to commit to memory than events, and thus that
imagining somehow enhanced retention.

Although this study found no improvement in the Bdtformance of the
alcohol dependent group when the imagining techeigias introduced, this is an
important finding that indicates that the sociahkers were better able to make use
of the imagining technique than alcohol dependétisvever, the absence of a
group difference in mean vividness scores for tiraged tasks indicates that this was
not due to social drinkers having better visualisaskills. An alternative
explanation is that the alcohol dependents wesedeategic in their use of the
imagining period as a means of enhancing PM pedan®. For example, social
drinkers may have been more likely to incorporates into their images
(Paraskevaides et al., 2010), even though the mraginstructions did not explicitly
instruct them to, having more readily anticipatieel importance of correctly

recalling these specific times.

FES and PM performance

Like Schacter et al., (2008), Atance and O'NeilllQ2) propose a link
between FES and PM. However, they suggest thagrétan allowing the
formation of a mental representation that autoralljicues task completion in the
appropriate context, FES facilitates anticipatibmbat will be necessary to prompt
task completion at the relevant point. This thiusves the individual to develop a

suitable mnemonic to cue the intention to carry thsk out at that point. An
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example the authors give is anticipating which raonrthe house you will go to first
on return from work, and thus placing your medmatbottle in that room, so that
you are prompted to take your medication as sogmaget home. If the significant
differences observed in the current study, both artd without imagining at
encoding, do result from social drinkers engagmmore effective strategies than
alcohol dependents, such findings could be undedstoterms of social drinkers
being better at anticipating what will aid cue @&tan. This in turn could be a
consequence of superior FES abilities. Howevegdl@eas are currently speculative
and further research would be needed to examinmfinence of alcohol
dependence on both FES and strategy formatiors skiliture studies may also wish
to focus on the possible inter-relationship betw€Es and strategy formation, and,

in turn, the influence of both factors on PM penfi@nce.

Alcohol dependence and self-reported PM

The current study is the first to compare the sglorted PM ability of a
clinical group of alcohol dependents to that obge and ability matched control
group. However, despite significant group differesmian VW performance, the two
groups did not differ significantly in their scova the Prospective Memory Scale of
the Prospective Retrospective Memory QuestionfBRRMQ). Furthermore, scores
on the two measures were not significantly coreglaindicating that the PRMQ
lacks validity as an assessment of PM in alcohpeddents. Indeed, it became clear
during the administration of this tool that thefseport of prospective memory
problems by participants in the alcohol dependentig could differ considerably
depending on whether they included occasions okioation in the time period that

they were reflecting back on. Alcohol dependenty alao have reported fewer PM
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difficulties than they otherwise would have, hadat been for their recent
experiences of living within an artificial clinicehvironment. This may have
imposed fewer demands on their PM abilities thanenneal life settings. Such issues
further emphasise the need to move away from rglgmself-report measures of

PM ability in research, particularly when studyihg impact of chronic substance
misuse.

On the other hand, the lack of a group differemcgcores on the prospective
memory scale of the PRMQ may highlight impairedghsamongst alcohol
dependents regarding their PM deficits. This catsravith an apparent awareness of
their retrospective memory difficulties. Relativglgorer insight amongst alcohol
dependents regarding PM impairments may be funtitiécated by the slightly lower
number of alcohol dependents than social drinkeenting the use of diaries and
alarms to aid every day PM. There was a signifieasbciation between alcohol
group and the number of everyday memory aids reglyrused, with social drinkers
being more likely to report using a greater nundfestrategies than alcohol

dependents.

Limitations and directions for future research

There were a number of limitations in the curreéatlg which may offer
useful directions for future research.

Firstly, any study that focuses on the impact acigming on cognitive
performance faces the task of establishing wheghgicipants actually engage in
imagining according to the instructions they aneegi Although the inclusion of the
vividness and reliving scales was expected to géwgextent to which imagining

was actually taking place, these were inevitalwhyted in this function by their self-
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report nature. Consequently, it is unclear whetherpositive effect of imagining
was simply due to allowing participants longer ¢éonenit the target times to
memory, as suggested by the majority of commentserbg participants regarding
why imagining had proved helpful to them. Researcleenducting future
investigations into the effects of imagining on PBtformance may therefore wish
to control for the potential influence of the exéracoding time that comes with using
the imagining technique, by including an encodiegqa of comparable length in
the pre-imagining condition. They could also acdadanpossibly slower processing
time in alcohol dependents by giving the clinicadyp longer than the control group
to engage in imagining. Furthermore, practice ¢$femuld be better ruled out as the
source of the improvements in the social drinkeugrby including a control
condition containing no imagining at any point. &lg, given the existing literature
surrounding the use of implementation intentiong,duld be interesting for future
studies to compare the influence of these two amtres on PM performance.

Questions regarding strategy use and the perceifects of the imagining
technique were a useful source of information andhrrent study. However, these
were asked much later in the testing session timadministration of the VW,
which may have thus reduced the accuracy of ppatints’ recall. Although strategy
use is proposed in the current study to be of ezleg to PM performance, the
mechanisms through which imagining led to an imprognt are still not clearly
understood. Therefore, more detailed data regattimgtrategies employed by
participants during both the VW in general, andithagining period in particular,
might offer a means through which the explanatigmoposed for the current pattern
of results could be more thoroughly evaluated. l@@nather hand, alcohol

dependents may lack meta-cognitive awareness gaested by their apparently

118



limited insight into their PM impairments. If sdiet results from investigations of
this nature would need to be interpreted with cauti

Although a trait anxiety measure was included,ip@dnts in both groups
sometimes appeared more nervous than others destigg. It may thus have been
useful to have included a state anxiety measutieeiprocedures, as this would have
enabled any variations in performance relatinggesh anxiety to be assessed,
particularly as trait anxiety appeared to be inediin the group differences found.

With regards to making better use of the VW, ttausion of more ‘virtual
days’ might improve the sensitivity of the VW toartye, and potentially remove the
apparent ceiling effect in the event based perfooeaf social drinkers. Future
studies could also include processes to identifies when participants could not
remember whether or not they had already carri¢é ¢ask. This would enable the
influence of source monitoring errors on PM perfante to be assessed, given that
such errors have been linked to PM deficits ingrasi with schizophrenia (Elvevag
et al., 2003).

Whilst a number of studies have found that depoestinds not to be
associated with impairments in event based PMsdnee body of evidence reports
depression to be associated with impairments ie-tvased PM (Rude et al., 1999;
Kliegel & Jager, 2006). This is attributed to teedency for time based tasks to rely
more on self-initiation and effortful cognitive m@ssing, both of which are
negatively influenced by depression (Kliegel & Ja@®06). However, despite the
majority of alcohol dependents in the present saadying in the moderate and
severe depression ranges, the alcohol dependamn ghowed no impairment in
either regular or irregular time based tasks coegbéw social drinkers. Although

there was an apparent floor effect in the alcoleplesthdent group’s scores for
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irregular time based tasks, this does not explaridack of group differences, as
there was no floor effect for regular time basesiksa It is hence possible that time
based tasks were simply not sufficiently demandimglepression to have an impact.
If so, it would be interesting for future studiesimvestigate the performance of
alcohol dependents on more cognitively demandimg thased PM tasks. Indeed, the
original VW included timechecktasks, which required participants to performsk ta
at two points in real time (as distinct from virttiane), indicated by a separate stop
clock. Timechecktasks are arguably more cognitively demanding thrmabased
tasks, as they require internal monitoring of orsgsse of passing time which,
unlike the virtual time, is not linked in any waythe daily activities presented on
the event cards (e.g. lunch) (Rendell & Henry, 2008eir inclusion in future
research might thus highlight additional PM impaénts associated with alcohol
dependence, be this related or unrelated to theehigvels of depression commonly
reported within this population (Davidson, 1995).

Preliminary work on the present study includedTbe/er of London as an
index of executive functioning (EF), but this watekr replaced by the Trails and
verbal and category fluency tests in order to misenpossible fatigue effects arising
from the length of the testing session. UnfortulyatéF is a broad term that cannot
be fully captured by a handful of brief tests. law of the current findings, future
studies may wish to utilize EF measures relatingenglirectly to strategy formation.
However, if, as in the present study, a clinicahgke is to be included, the practical,
ethical and validity implications of longer testiagssions ought first to be
considered carefully.

As a history of other-substance use was not used agclusion criterion,

group differences cannot be solely attributed tolabl dependence. Furthermore,
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recent substance use may have been under-repoiethi groups. However, this is
a common limitation in studies relating to substauase, and is difficult to address.
On the other hand, in view of the high co-morbidifyalcohol dependence and other
substance use (Stinson et al., 2005), the clis@alple used in the current study is
likely to have been representative of the clinmapbulation, thus maximising the
external validity of the findings. Furthermore, @ykstrength of this study was that
the clinical group was matched with the controlugrdor age, gender and pre-
morbid ability, which enabled the influence of teesriables on task performance to
be carefully controlled.

On a final note, as the tasks in the current varsiche VW were
significantly adapted to make them suitable forwgh alcohol dependents, the
reliability of this version of the measure is yetoe formally established. The
relevance of this issue of reliability is furtheth@nced by the fact that existing
reliability data regarding the VW is based on tbe4somputerised version rather
than the computerised version, which has been msed recently. Future studies
using the VW may thus wish to investigate the telity of this particular version of

the VW, in clinical and/or non-clinical populatians

Clinical implications

The findings from this study could hold importamiglications with regards
to the psychological interventions delivered ag paalcohol misuse rehabilitation
programmes. At present these often consist of bet&t and cognitive-behavioural
treatments such as cue exposure, contingency maeagand coping skills training
(Curran & Drummond, 2007), with few programmes urithg a cognitive

rehabilitation component (Allen, Goldstein & Seat®897). However, PM deficits
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may affect the outcomes of common treatments. Akaseotentially reducing the
likelihood that effective coping strategies will inétiated in high risk situations, PM
impairments may, like other cognitive impairmers$erfere with engagement in
treatments, and the influence of perceived seita&tly on treatment outcome (Bates
etc.). Such impairments may also indirectly mamta-morbid emotional problems,
by impacting on occupational and social functioramgl/or the implementation of
CBT, a common treatment of choice for a range g€ipslogical difficulties (Roth &
Fonagy, 2004). Untreated emotional disturbance imayrn precipitate relapse
following detoxification (Sinha, 2007).

Rehabilitation programmes for alcohol dependencg lmeaenhanced through
the inclusion of treatments aimed at remediatingdefficits. Emerging evidence
within the TBI literature suggests that both metgrative approaches, through
which individuals are trained to respond to a npeesfic external cue by self-
monitoring for future goals (Fish et al., 2007)daastorative approaches, whereby
PM tasks are administered repetitively with proghesy increasing time intervals
(Raskin & Sohlberg, 2009), offer some promise is Hrea. However, alcohol
dependents may display more subtle PM impairméats those with TBI, and thus
benefit from less resource-intensive approaches.

In line with the most common methods of addresBiNgimpairment in
clinical practice (Sohlberg et al., 2007), the abeompensatory strategies, including
diaries, notebooks and electronic devices to osgaand prompt task completion
ought to be encouraged within all substance misefs&bilitation programmes.
However, given the proposed role for strategy sadfation in the group differences
reported, individuals undergoing rehabilitation ninefit in particular from

opportunities to rehearse the planning and seifatmon of effective memory
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prompting strategies within a range of novel situa. Finally, as the main effect of
group on PM performance was reduced when accouftirigait anxiety, focussed
assessments and treatments for co-morbid anxistyd#irs may need to become a
greater priority in substance misuse rehabilitaposgrammes.

Although the current study was unable to demoresttadt imagining
overcame alcohol-related deficits in PM abilityertd is still scope for investigating
this further. Given that some participants in therent study reported difficulty
imagining the VW tasks that they could not relate ig. going to a launderette,
imagining may be more effective as a means of impgPM when applied to
personally meaningful experiences such as indivildiggn risk situations. Indeed, the
advanced planning of strategies aimed at copirecviely in particularly risky

contexts may well serve to prevent future relapses.

Summary

The current study indicates that individuals recg\reatment for diagnosed
alcohol dependence demonstrate impairments on jaote test of PM. These
event-based PM deficits were significantly asseciatith both degree of alcohol
dependence and units of alcohol consumed per wWieekiew of the clinical
implications of recently abstinent alcohol dependeuniffering PM impairments,
future studies ought to focus on informing possibterventions for overcoming PM
deficits, so that these can subsequently be incatpd within existing rehabilitation

programmes.
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PART 3: CRITICAL APPRAISAL
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Introduction

Conducting my major research project taught me nvahyable lessons
about carrying out clinical research in practicetie following critical appraisal, |
will reflect on my initial reasons for choosinggtarea of study, and on some of my
positive experiences of the research process. éuntbre, | will highlight the
changes | made to certain aspects of the methogloldych | had adopted from
previous studies, and the reasons why | felt tikes@ges were needed. | will also
raise a number of challenges that | encountergdraius points along the way, and
describe the means through which | chose to ovezdbem at the time.

In the course of reflecting on the research prqddssve found myself
considering certain conceptual and methodologgsalés in more detail than is
perhaps appropriate for inclusion in an empiricgdqr. | will therefore also use this
critical appraisal as an opportunity to expand upame of these ideas. Whilst some
may serve to enhance the clinical applicabilitynyf findings, others may expound
our theoretical understanding of possible linksuveetn future event simulation

(FES) and PM ability.

Reasons for choosing the study
Although prospective memory (PM) in chronic alcobsérs may not
represent a typical area of interest for cliniceghologists, several factors
influenced my decision to study this phenomenopaasof my DCIlinPsy. Firstly, |
wanted to choose a doctoral thesis that suitedaagieanic interests: | had a long
standing interest in neuropsychology, and in theraction between physiology,
pharmacology and behaviour, this having been rifteimn my research project and

module choices during my BSc in psychology. Secgridivas keen to pursue a
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clinical career in neuropsychology, and thus en#siis about conducting research
that might inform the development of new approadheseuro-rehabilitation. This
seemed particularly important, given that neuralelitation currently appears to be
an underdeveloped field of research and practicalllz, as | had no formal research
experience, | hoped that working within a well bsithed research team would teach
me more about clinical research, and help to ersnamcskills as a ‘scientist-

practitioner’.

Working within a research team

Working as part of a research team, | was fortuttatee able to draw on the
clinical and research expertise of a number of B&peed individuals, in the design
and implementation of the study. Furthermore, hgvéin MSc student to help me
with data collection enabled me to increase myailtytanticipated sample size by
50%. It also increased the chances of a reseabeley available to test eligible
participants in the often small window between gra completing detoxification
and leaving the unit, especially as | was only ablattend the unit two days per
week. However, transparent communication regarcisgarcher availability,
participant recruitment and test administrationcprures, proved essential for
working successfully with another team memberuhfit particularly important to
create detailed but user friendly scripts to gueding sessions with the Virtual
Week (VW) in order to ensure consistency of tespirecedures across researchers.
Shadowing the other researcher until | felt conafole that they were able to carry

out testing sessions independently also helpedrfeet more confident about this.
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Recruiting and testing within an inpatient setting

The process of identifying, recruiting, and scragrparticipants for my
clinical sample was far more time consuming thlad anticipated. | learnt that
there were many unexpected factors associatedrggthiting a clinical sample,
which | had not taken into consideration when eating the time needed to
complete the testing phase. This included admatistn time, time spent getting to
know potential participants in order to facilitagzruitment, and even the time spent
looking for participants when they did not arrividlzeir allocated testing slots.
Interestingly, instances such as these may havegepted functional impairments
arising from PM failures. Furthermore, there wereesal weeks in which no patients
in the unit were either eligible or willing to takart, and | had to use my study days
to work on other parts of my thesis instead.

Recruiting my clinical sample from an inpatienttisgt was nonetheless
advantageous in that it increased the likelihoodasticipants attending their pre-
booked testing slots, or at least being easy tatéoit they forgot to attend. It also
decreased the likelihood of test performance beffegted by acute substance use.
Nevertheless, there were a number of challengesiassd with testing inpatients.
The main one was ‘catching’ potential participantthe short period between
detoxification and discharge, which was often tikelas 4 days. Unfortunately, as it
was not possible to have a researcher on the veny elay of the week, some
eligible and willing patients were not able to tadeet. Furthermore, given that
testing was understandably lower in the list obpties than compulsory clinical
activities, such as therapy groups, medicationraadl times, the testing slots had to
be fitted into very narrow ‘windows’ of time thabmetimes changed at short notice.

Managing these difficulties relied on careful fordi@lanning as well as flexibility
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around testing times. | also learnt to make thetrabany time between sessions to
recruit new participants for the following weeks.

Engaging nursing staff in the initial stages of shedy by delivering a
presentation and attending staff meetings provealuable in streamlining the
recruitment process. Within these forums, a nurobstaff members made useful
suggestions for how to facilitate recruitment. Egample, one suggested attending
patient meetings to promote the study, whilst asotlirected me to a patient
information board as a starting point for participaentification. Nonetheless, many
key workers were often too busy to verify whethmegiit patients were eligible for the
study and | became reliant on a small number dfquaar staff members to check
participant eligibility each time this was necegsaithough | was constantly
conscious of not causing disruption to the clinigatk of these individuals, | was
fortunate to be conducting research within a twisth placed emphasis on research
and development. Had | been recruiting patientstiust where staff were less
socialised to clinical research, my work may hagerbmet with greater resistance.

| relied heavily on my interpersonal skills in ttaee-to-face aspect of
participant recruitment. This was also aided byspgnding time in communal
patient areas whenever | could. However, in domd sas careful to remain both
cognizant of my professional boundaries and exisout my role as a research
psychologist rather than a clinician. This had eédhlanced with responding
sensitively to participants’ emotional concernanfl when these arose during
involvement with the study. Diplomacy was also rsseey when faced with low
level animosity from patients who were not eligibdeoarticipate (and hence receive
remuneration for doing so), some feeling strongbt they were being discriminated

against due to their other substance misuse. Nelest) contrary to some of my
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expectations, | generally found this group engaging enjoyable to work with, and
was often moved by patients’ individual stories.

A key difficulty | discovered in the course of teeidy was managing my
concerns about the effect that testing might inaewtly have on participants’ self
esteem. | was particularly sensitive to times wparticipants commented on their
poor performance, or appeared slightly anxiousstiesbmpleting the VW. | thus did
my best to put participants at ease during testiffgring encouragement
throughout, and periodically checking on how thegrevfeeling.

Fortunately, only one of the participants thatskéel withdrew from the
study. Nonetheless, in the weeks that followedess\of the patients whom |
approached to take part expressed concerns aladirtgf, and made reference to
comments that had been made by this particulavishal. | tried to allay their
concerns by acknowledging that the VW was not idéehto be easy, whilst being
careful not to refer to how this individual hadwsdty performed. Fortunately, in
most cases this proved to be sufficient encourageme

Of course, an unavoidable risk of recruiting withiminpatient setting relates
to patients discussing the contents of the measockgled in the procedure.
However, although this poses a threat to the \tglwl measures such as the VW, |
noticed no obvious signs that any participant’Sgrerance was influenced by
anything that they were told prior to taking pdn. the contrary, on the whole, |
found that patients talking to each other aboutthdy actually aided the
recruitment of those who might otherwise have sabivalent or anxious about

participating.
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Recruiting matched controls

When compared to other studies in the area of Pivsabstance use, the use
of an age and ability matched control group waaréiqular strength of this study.
However, the desire to match controls as closeloasibly meant that | regrettably
had to turn down many willing volunteers, simplychase they did not match an
existing participant. This sometimes led to frastrg ‘lulls’ in the recruitment
process, which were often further added to by gigdints cancelling at the last
minute. Furthermore, a lot of my time was spenéaging potential participants,
only to find that they failed to meet even the basiteria explicitly stated in the
advert or email to which they were respondingsbdiad to turn away a number of
otherwise-suitable participants simply becausdefrtumber of units of alcohol that
they reported consuming per week, the upper liawirg originally been set as 14
for females and 21 for males. Given time constsaiand the difficulty | was
experiencing with recruitment, | eventually decidedncrease to half way between
the official ‘safe’ and ‘hazardous’ drinking limifer the UK. | also began recruiting
participants more pro-actively, by contacting sbdrankers that either | or my
friends knew to be in the particular demographmugss that | was trying to target.

‘Snowballing’ further helped in this aspect of néitment.

Changes made to the VW administration procedures
Although similar instructions and procedures asé¢hio previous studies
(Leitz, Morgan, Bisby, Rendell & Curran, 2009; Pkavaides et al., 2010) were
followed for administering the VW, a number of sheddlanges were made, with the

aim of improving the validity of the computerisedW
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Firstly, rather than only being permitted to clmk the ‘perform task’ button
when they correctly identified the task to be perfed, participants were permitted
to perform any tasks they wished, whenever thep@dseven if the researcher knew
they were wrong. As the VW automatically distindgués between correct and
incorrect answers, this simply prevented the researfrom having to feed back to
participants when the task they had requestedrforpewas incorrect. Such
feedback might otherwise have held clues (i.e.utinca process of elimination)
regarding which tasks were left to be performedrdyuthe rest of the virtual day.

Another way in which my procedure differed fromtthaed in previous
studies was that the researcher manually recoltledaasions when the prospective
component of the task (knowing that a task needdxt tperformed) was recalled in
the absence of the retrospective component (thiets) of the task. Although more
complicated than simply relying on the VW to recalidthe necessary data, this
provided a useful source of information when latgrpreting the pattern of results
obtained.

Finally, unlike previous studies, participants walgo permitted to perform
any task for which they articulated a ‘close apjpr@tion’ to the actual task contents
e.g. ‘Ring Dan’s sister about dog walking’ ratheaut ‘Ring David’s sister about dog
walking'. These were counted as a ‘correct resppagmgside tasks recalled word-
perfectly, which was mainly intended to avoid p&nad participants for failing to
recall names. Indeed, in real life, forgetting aspa’s name is unlikely to interfere
with the performance of a PM task, as compensatianften easily be made for
such errors. This change to the procedure fromipue\studies may explain the
apparent ceiling effect in social drinkers’ eveaséd task performance, which was

not apparent in previous studies. Future studigsheace wish to separate perfectly
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correct responses from ‘close approximations’,sstbe&xamine any group
differences arising when accurate task performagloes just as much on the perfect

recall of a task as on its performance in the @brcgcumstances.

Ideas for the next step

Despite the potential clinical implications of tfiedings from my study,
further work would be necessary before aiming angfate the existing research
findings into clinical interventions. Indeed, whildested participants immediately
after detoxification, some studies have shown ¢bghitive impairments seen in
alcohol dependents immediately after detoxificaomeliorate themselves over as
little as a few weeks (Goldman, 1986; Mann, GuntB&stter & Ackermann, 1999).
Therefore, an important research question to adgmesr to pursuing developments
in intervention strategies is whether PM defiait@icohol dependents remediate
naturally over time. It would also be importantietter understand the effects that
PM failures actually have on alcohol dependentsvohg rehabilitation,
particularly in terms of the likelihood of relap$@rtunately, some of the data from
my study will also contribute to a follow-up stuthat aims to identifying whether

PM deficits are in fact predictive of relapse faliag rehabilitation.

Reflections on methodological issues
A key lesson I learnt from the process of condugtims research was that
certain limitations in a study’s design can somesronly become evident once
testing has already begun. Consequently, thersaane changes to the methodology
that | would make if | were to repeat this studiiefle are also other changes that

might be worth considering depending on the majokiyeses being tested. The
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former relate not only to the general methodolda,also to the use of the VW,
whilst the latter relates to the nature of the P®BBure that would be most
appropriate for exploring particular hypotheseatiet the relationship between FES

and PM ability.

Utilising behavioural observations

Some of the strategies that | observed participactisely engaging in to aid
their performance proved interesting to reflectadren trying to understand the
quantitative findings. However, as these obsematigere not formally recorded at
the time, | could not explicitly draw from them whanterpreting the data. If
behavioural data had been properly documentedaytimve shed more light on the
group similarities and/or differences in strategg,uhan the self report data that was
collected. Indeed, the latter is unlikely to hag#acted all that | observed. Future
studies might thus benefit from including a morerfal means of recording
behaviours of, as well as comments made by, paatts during completion of the
VW. Nevertheless, this approach would need to lmqul first, as such a process

would likely place significant cognitive demandsaasole researcher.

Changes to the Virtual Week

Despite the original non-computerised version efWW being a valid and
reliable measure of PM ability (Rendell, Mazur, &y, 2009) two limitations in
its design became clear in the course of the sfTidg first related to the inclusion of
the ‘perform task’ button, which, importantly, fosmpart of the computerised VW,
but not the original VW board game. Although thifeced a useful means of

capturing the participant’s performance electraiycé was also the source of some
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complications. The researcher often had to makelggment in the course of testing
as to whether the participant had recalled a tag&pendently, or simply seen it on
the perform task list whilst performing anotherktaamediately beforehand. This
relied heavily on subjective opinion and was thy®gential source of error in the
data. Another source of error may have arisen fratividual differences in how
participants scanned the perform task list each timy selected a task from it.
Indeed, for some, this list may have offered a @i regular prompts in the course
of the game regarding the tasks that needed tetiermed, whilst others may not
have paid it so much attention. The original bagathe version, which has been
used in similar studies (Kardiasmenos, Clawsonk&vi] & Wallin, 2008; Rendell,
Gray, Henry & Tolan, 2007), simply relies on theearcher to record the
participant’s performance. Although placing gredbad on the researcher, future
studies in this field may benefit from revertingchdo this approach, so as to reduce
potential noise in the data.

A second limitation relates to the structure of B\ tasks included in the
VW. A comment typically made by participants in twirse of testing, and
explicitly made by seven participants when askexliithe imagining technique,
was that the tasks were difficult to imagine beeathe contexts in which they were
set were too novel, or included fictional charastiat they were unable to visualise.
More careful design of individual VW tasks mightfuture help to reduce such

barriers to imagining.

Alternative measures
If this study were to be replicated, it would bteely simple to remove the

‘perform task’ list from the VW and to alter the Rikks to make them easier to
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visualise. However, in view of the mechanisms tgfowhich FES has been
proposed to influence PM, there may in fact be nap@ropriate tools than the VW
for assessing this relationship. Indeed, Parastiegsat al. (2010) hypothesise that
FES enables prospective remembering by formingraaheepresentation of the
context in which the task will need to be completgldich then prompts task
completion when that context is encountered intsedflowever, each mental
representation successfully formed using imagelikety to be visual in nature,
whilst the information presented on the VW evemtisas written, and thus not in
the same modality. Unless each time a person @adsent card, they vividly
picture the details of the virtual context thatytlaee told they have entered, it is
guestionable whether a pre-formed visual repretentaf that context would be
automatically triggered by reading the card. Thiseflected in the comments made
by two of the social drinkers in the present stwdyo said that it was hard to relate
real life images to the virtual format of the game.

An alternative PM assessment system to the VWeJ&AM (Jansari,
Agnew, Akesson & Murphy, 2004). This is a virtuadlity role-playing exercise in
which participants play the role of an office warkewving to perform a number of
different tasks over a 40 minute period. As thigrissented in a visual format, it may
be more appropriate than the VW for assessing Rawragles et al.’s (2010)
hypothesis regarding how mental representationsipréask completion.
Furthermore, the JAAM, additionally includes tasksssess skills such as planning,
creative thinking and adaptive thinking. These rhigéll be useful for assessing
how PM relates to other executive functions.

It is unclear from its description in the literatuvbether the JAAM would be

suitable for testing Atance and O’Neill’'s (2001demhative hypothesis regarding how
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FES relates to PM. This hypothesis proposes thailating future events allows a
person to anticipate what to manipulate in theviaié environment in order to
prompt PM task completion. A version of the JAAM aosimilar tool, that enabled
participants to manipulate their environment cdagduseful in future research
investigating the inter-relationship between aldalependence, PM and FES.
Linked to this, many participants in my study conmteel that, in real life, they
would be using external strategies to support timeimory for the types of tasks
presented in the VW. This raises the question d@thédr the use of external memory
aids alone could eliminate PM impairments in aldalependents. Therefore, a
standardised PM assessment that included the dptiase memory aids would
ideally provide relevant insights into the typeseaabilitation strategies that might
be easily incorporated into existing rehabilitatpogrammes for a successful

outcome.

Conclusions

As | have highlighted, there were some areas o$tugy which could be
improved, or at least built upon, in future worlowever, there were also strengths
to this study, some of which resulted from my sgsbdly replicating aspects of
previous studies, others from my anticipating diifties and making relevant
adjustments, and others from adapting to challeagesd when they arose.

The experience of conducting my major researcheptdjas been a
rewarding one, which has given me the desire torparate research into my
clinical psychology career. Indeed, given the cihimplications of the findings
from my study, and the various ways in which | &ed this work could be extended,

I would ideally like to pursue this area of reséabeyond my doctoral thesis. Also,
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if I were to work clinically within a related fieJdhis might present opportunities to
translate relevant findings into practice, andubsgequently conduct clinical
outcome investigations.

However, regardless of whether or not such oppdrdsrpresent themselves,
my participation in the whole research process fb@ginning to end has equipped
me with knowledge and skills that | hope | can ggplany future research projects

that | may be involved in.
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APPENDICES

Appendix 1: Screening questionnaire for alcohol grop

Name

Initial screening questionnaire for alcohol group

As you have said you are interested in taking part in this study, | will just need to go over
a couple of questions with you to make sure that it is appropriate for you to take part.
Just answers these questions honestly and accurately.

1. Inthe last 6 months been dependent on any substances other than nicotine or
caffeine? Y/N

2. When did you take your last dose of Librium (or other withdrawal me dication)

If still taking Librium (or other withdrawal medication) when are you due to take your
last dose?

3. What date are you due to leave the unit?

4. Have you ever been diagnosed with amnesia or other condition related to how
your brain functions e.g. epilepsy? Y/N

5. Have you suffered any seizures in the last 2 weeks? Y/N
If so, are you being investigated for epilepsy? Y/N

6. Have you ever suffered brain damage? Y/N

7. Have you ever suffered a stroke? Y/N

8. Do you have a leaming disability? Y/N

9. Have you experienced delusions (unusual thoughts) or hallucinations (hearing
voices or seeing things that other people cannot see) in the last 3 weeks? Y/N

If so, was this related to alcohol withdrawal? Y/N

10. Are you taking medications to help with delusions (usual thoughts) or
hallucinations (hearing voices or seeing things that other people cannot see)?
YIN

If yes, what is the name of this mediation?

11. Can you speak English fluently? Y/N

12. Do you have any reading difficulties? Y/N

13. What group are you in? A/B?
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Appendix 2: CAGE Alcohol Screening Questionnaire (king, 1984)

153



Appendix 3 : Virtual Week Tasks

Task type

Monday

Tuesday

Wednesday

Thursday

Regular Event
based tasks

Take antibiotics
at breakfast

Take antibiotics
at breakfast

Take antibiotics
at breakfast

Take antibiotics
at breakfast

Take antibiotics
at dinner

Take antibiotics
at dinner

Take antibiotics
at dinner

Take antibiotics
at dinner

Regular Time
based tasks

Take Ventolin at
11 am

Take Ventolin at
11 am

Take Ventolin at
11 am

Take Ventolin at
11 am

Take Ventolin at
21.00

Take Ventolin at
21.00

Take Ventolin at
21.00

Take Ventolin at
21.00

Irregular Event
based tasks

Meet Michael at | Deliver a
Phone the bank your favourite cheque to the
at 12 noon to coffee shop at window-
arrange an Go for a hair cut | 16.00 cleaner's house
appointment at 13.00 at 15.00
You will need to Phone David's Go to the

put the

Return to the

sister at 18.00

doctor’s for a

casserole in the | post office at about dog blood test at
oven at 17.00 16.00 walking 16.00

Irregular time Collect your

based tasks Drop inthe dry | sister's Get change Ask Jill for the
cleaning when membership from the change | CD she
you go pass whilst at machine at the borrowed during
shopping the pool launderette afternoon tea

Return Brian's
book when at
the library

Next time you
speak to Kate
tell her that
Margaret has
broken her leg

Buy some inner
soles when
shopping next

If using washing
machine set it
on gentle wash
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Appendix 4: Instructions for verbal and category fuency
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Appendix 5: Severity of Alcohol Dependence Questiorire (Stockwell, 1979)
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Appendix 6: Approval letter from NHS Research Ethic Committee

NHS'

National Research Ethics Service

The Joint South London and Maudsley and The Institute of Psychiatry

NHS

Research Ethics Committee
South London REC Office (2)

1st Floor, Camberwell Building

94 Denmark Hill

London

SE5 9RS

Telephone: 0203 299 5033
Facsimile: 0203 299 5085

24 March 2010

Miss Alison Griffiths

Trainee Clinical Psychologist

Camden & Islington NHS Foundation Trust
Research Department of Clinical, ED
University College London

Gower Street

WC1E 6BT

Dear Miss Giriffiths,

Study Title: Prospective memory and episodic future thinking in
clients undergoing treatment for alcohol dependence

REC reference number: 10/H0807/21

Protocol number: 1

The Research Ethics Committee reviewed the above application at the meeting held on 19
March 2010. Thank you for attending to discuss the study.

Ethical opinion

The members of the Committee present gave a favourable ethical opinion of the above
research on the basis described in the application form, protocol and supporting
documentation, subject to the conditions specified below.

Ethical review of research sites

The favourable opinion applies to all NHS sites taking part in the study, subject to
management permission being obtained from the NHS/HSC R&D office prior to the start of
the study (see “Conditions of the favourable opinion” below).

Conditions of the favourable opinion

The favourable opinion is subject to the following conditions being met prior to the start of
the study.

Management permission or approval must be obtained from each host organisation prior to
the start of the study at the site concerned.

For NHS research sites only, management permission for research (“R&D approval”) should
be obtained from the relevant care organisation(s) in accordance with NHS research
governance arrangements. Guidance on applying for NHS permission for research is
available in the Integrated Research Application System or at http://www.rdforum.nhs. uk.

This Research Ethics Committee is an advisory committee to London Strategic Health Authority

The National Research Ethics Service (NRES) represents the NRES Directorate within
the National Patient Safety Agency and Research Ethics Committees in England
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Where the only involvement of the NHS organisation is as a Participant Identification
Centre, management permission for research is not required but the R&D office should be
notified of the study. Guidance should be sought from the R&D office where necessary.

Sponsors are not required to notify the Committee of approvals from host organisations.

e The Committee noted a few corrections were needed to the PIS.

Pg 46, paragraph 3, under the heading ‘What will happen if | don’t want to carry on
with the study?’ spelling error should be amended to ‘benefits to which you may

otherwise be entitled..’

o The Committee felt that the self help leaflet should be mentioned in the PIS.

e Pg 43, ‘Memory for the future’ was deemed a confusing concept that could be better
re-phrased as ‘remembering to so something in the future.’

e Pg 46, The Committee wanted clarification as to the reference of loss of benefits to
which you may otherwise be ‘entailed’ (entitled) If was considered that this may not

be relevant to this particular study.

e The Committee suggest the Consent form Include a request for feedback with

contact details.

It is responsibility of the sponsor to ensure that all the conditions are complied with
before the start of the study or its initiation at a particular site (as applicable).

Approved documents

The documents reviewed and approved at the meeting were:

Document Version Date

Covering Letter 110 February 2010
REC application 08 February 2010
Protocol 1 21 January 2010
Investigator CV 01 January 2010
Participant Information Sheet: Alcohol Group 1 30 January 2010
Participant Information Sheet: Control Group 1 30 January 2010
Participant Consent Form: Alcohol Group 1 30 January 2010
Participant Consent Form: Control Group 1 30 January 2010
Letter of invitation to participant 1 20 January 2010
Evidence of insurance or indemnity 6 23 September 2008

Referees or other scientific critique report

20 November 2009

Questionnaire: BDI-II

Questionnaire: Self - Evaluation

Questionnaire: Prospective Memory

Questionnaire: Severity of alcohol dependence

Questionnaire: Initial Screening - Prospective memory in social
drinking and alcohol dependency

20 January 2010

Val Curran CV

10 February 2010

Questionnaire: Initial screening for alcohol group

20 January 2010
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Questionnaire: Initial questions - prospective memory in social 1 20 January 2010
drinking and alcohol dependency
Questionnaire: Final questions - prospective memory in social 1 20 January 2010
drinking and alcohol dependency

Membership of the Committee

The members of the Ethics Committee who were present at the meeting are listed on the

attached sheet.

Statement of compliance

The Committee is constituted in accordance with the Governance Arrangements for
Research Ethics Committees (July 2001) and complies fully with the Standard Operating

Procedures for Research Ethics Committees in the UK.

After ethical review

Now that you have completed the application process please visit the National Research

Ethics Service website > After Review

You are invited to give your view of the service that you have received from the National
Research Ethics Service and the application procedure. If you wish to make your views

known please use the feedback form available on the website.

The attached document “After ethical review — guidance for researchers” gives detailed
guidance on reporting requirements for studies with a favourable opinion, including:

Notifying substantial amendments
Adding new sites and investigators
Progress and safety reports
Notifying the end of the study

The NRES website also provides guidance on these topics, which is updated in the light of

changes in reporting requirements or procedures.

We would also like to inform you that we consult regularly with stakeholders to improve our

service. If you would like to join our Reference Group please email
referencegroup@nres.npsa.nhs.uk.

10/H0807/21 Please quote this number on all correspondence |

P

With the Committee’s best wishes for the success of this project

Yours sincerely

U

Mr T Eaton
Chair

Email: faye.cuffie@nhs.net

Enclosures: List of names and professions of members who were present at the
meeting and those who submitted written comments

“After ethical review — guidance for researchers”
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The Joint South London and Maudsley and The Institute of Psychiatry NHS Research

Ethics Committee

Attendance at Committee meeting on 19 March 2010

Committee Members:

Name Profession Present Notes
Mrs J Bostock Lay member Yes
Prof Nelarine Cornelius Yes
Professor T Craig Professor of Psychiatry Yes
Mr T Eaton Lay member Yes
Professor A Farmer Professor of Psychiatry No
Dr N Fear Senior Lecturer in Military Epidemiology No
Miss Clare Flach No
Dr Daniel Freeman Senior Lecturer in Clinical Psychology No
Dr T Joyce Psychologist No
Dr Richard Kanaan Yes
Dr V Kumari Senior Research Fellow in Basic Yes
Biomedical Science
Dr M Leese Senior Lecturer in Statistics Yes
Mr R Maddox Lay member Yes
Dr V Mouratoglou Consultant Psychologist, Mental Health of | No
Older Adults

Evan Stone QC No
Mr J Watkins Social Work Representative No
ClIr lan Wingfield Yes
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Appendix 7: Information Sheet for Alcohol DependentGroup

South London and Maudsley NHS

NHS Foundation Trust

Effects of alcohol use on remembering to do somethi ng

in the future.

Information sheet

You are invited to participate in a research study investigating how alcohol
dependence may affect “prospective memory”. Prospective memory is
remembering to do something in the future, for example, going to your
appointment with a doctor at 4pm or returning the DVD you borrowed to your
friend. Before you decide to take part, it is important for you to understand why
the research is being done and what it will involve. Please take time to read the
following information carefully and discuss this with the investigators, friends,
relatives and/or your key-workers if you wish. Please ask us if there is anything
that is not clear or if you would like more information. Take time to decide whether

or not you wish to take part.
Part 1 tells you the purpose of the study and what will happen if you decide to

take part.

Part 2 gives you more detailed information about the study.

Thank you for reading this.
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Part 1

The purpose of the research

This study is designed to improve our understanding of the effects of drinking on
prospective memory - remembering to do something in the future. Most of our
everyday forgetting involves prospective memory failures — forgetting to do
something that you had intended to or had promised someone you would do. We
know that alcohol impairs people’s memory for their past but we don’t know how it
affects remembering to do something in the future. Itis important that we find this
out so we can see if there are ways of improving a person’s prospective memory.
To achieve this, this study will assess prospective memory in a group of
individuals with a diagnosis of alcohol dependence and in a group of social

drinkers.

Why have | been chosen?

You have been chosen because you have a history of alcohol dependence.

Do | have to take part?

No. It is up to you to decide whether or not to take part. If you decide to take part,
you will be given this information sheet to keep and be asked to sign a consent
form. If you decide to take part, you are still free to withdraw at any time. If you
decide not to take part, or if you withdraw from the study, this will not affect the
standard of care you receive.

What happens to me if | take part?

Initial Visit: We will arrange to see you in the ward where you have been
admitted for medically assisted alcohol withdrawal. A member of our team will
discuss the study with you and check that you are eligible to take part. This first
visit will take approximately 15 minutes.

Main study: We will again arange to see you on the ward. We will ask you
questions about alcohol and about your mood and emotions. There is no right or
wrong answer to these questions. You will also be asked to do some
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straightforward memory and concentration tasks and to play a game on a

computer. This study will last approximately two hours.

Follow-up: A member of our team will contact you by telephone within 6
months following your discharge from the ward, in order to see how you are

getting on. This call should last no more than 15 minutes.

What are the possible risks of taking part?

There are no foreseen risks in taking part in this study.

How might this help me?

You will receive no medical benefit from taking part in this study nor will you
receive individual feedback on your performance in any of the tasks. This study is
designed to help identify possible strategies to enhance memory for intentions,
and we hope that our findings will better inform the treatment of alcohol-related
memory problems in the future. If you do take part, and the study reveals certain
strategies to be beneficial for enhancing memory for intentions, you will, if you
wish, receive a self help leaflet outlining details of the strategies and how to use

them.

What about the results?

The results will be presented to all those who volunteered to take part once the
study is complete. If you wish, results will be sent to you in a newsletter with a
reference to a publication. You will not be referred to by name or identified in any
report or publication, nor will the data be traceable back to you. By taking part in
this trial, you agree not to restrict the use of any data even if you withdraw from
the study.

What if there is a problem?
Any complaint about the way you have been dealt with in this study will be

addressed. The detailed information on this is given in Part 2.

Will my taking part in this study be kept confident ial?
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Yes. All the information about your participation in this study will be kept totally

confidential. The details are included in Part 2.

Expenses and payments

We will pay you £15 for taking part in the full study session.

Contact details: Prof. Valerie Curran, Professor of Psychopharmacology and
Consultant Clinical Psychologist at University College London, is ultimately
responsible for the study. She and her research team will be happy to answer any
guestions you may have and can be contacted during working hours on xxxx
xxxx. Members of her research team dedicated to the study can be contacted by
email to answer any questions about the study at xxxx xxxx. The researchers you
will see are Alison Griffiths and/or Kash Karimi. Before you take part in the study
you will be asked to sign a consent form. If you do not feel happy about signing
this, you do not have to take part in the study. If you want to pull out of the study
once it has started you are also free to do so. A copy of this information sheet and
consent form will be given to you to keep.

Note that:

The Consultant Psychiatrist in the ward and the direct clinical care team are the
only individuals with full access to your clinical records.

This completes Part 1 of the Information Sheet.

If the information in Part 1 has interested you and you are considering

participation, please continue to read the additional information in Part 2 before

making any decision.
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Part 2

How many people will take part?

Forty patients diagnosed with alcohol dependence will be recruited over a twenty
months period from inpatient substance misuse units in the South London and
Maudsley NHS Trust.

What if new information becomes available?

You will be provided with any new information that becomes available during the
study that may affect your willingness to continue to take part in the study. If this
occurs, we may need to again obtain your written consent to confirm that you

wish to continue taking part.

What will happenif | don’t want to carry on with t he study?

Taking part in this research study is voluntary. If you do decide to take part, you
are free to withdraw at any time without penalty and without your treatment or the
standard of care you receive at The Bethlem Royal Hospital, South London
Maudsley NHS Trust or King's College Hospital NHS Trust being affected in any
way. If you do withdraw, no more data will be collected about you. It is possible
that those organising the study or the Ethics Committee may decide to stop the

study at any time.

What if something goes wrong?

If you are harmed by taking part in this research project, there are no special
compensation arrangements, but i you are harmed by someone else’s
negligence, then you may have ground for legal action. If you wish to complain, or
have any concerns about any aspects of the way you have been approached or
treated during the course of this study, the normal National Health System

complaints mechanisms should be available to you.

Confidentiality

All data collected will be securely transferred to and stored on UCL premises and
computers. As the study is confidential, all data collected will be secured against
any unauthorised access. Although the overall results will be published in a
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scientific journal, no individual participants will be identifiable from this.
Confidential information linking your identity with clinical details will be separated
after the trial, unless we inform you otherwise, in which case we will ask consent
to retain such information.

As you are being remunerated for your participation, your name and address will
be passed to UCL Finance for administration purposes.

All data will be collected and stored in accordance with the Data Protection Act
1998.

Who is organising and funding the research?

This study is jointly organised by the South London and Maudsley NHS Trust and
University College London and funded by University College London [Project ID
10/0045].

Who has reviewed this study?
The joint SLAM/IOP REC has reviewed the study and we have received written

approval. It has also been approved by the UCL research ethics committee
[Project ID 10/0045].

Any questions?
Prof. Valerie Curran is ultimately responsible for the study. She and her research
team will be happy to answer any questions you may have and can be contacted

on xxxx xxxx during working hours or by emailing xxxx Xxxx.

If you decide to take part in the study, you will be asked to sign a consent form.
Before you sign the consent form, you should ask questions about anything that
you do not understand. You will be given a copy of the information sheet and a

signed consent form to keep.

Thank you for taking the time to read and consider this

information.
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Appendix 8: Consent form for Alcohol Dependent Grogp

South London and Maudsley NHS

NHS Foundation Trust

Remembering to do something you meant to do:

does drinking affect this?

Consent Form

.................................................................................... confirm
that | have read and understand the information sheet for the above study
and have had the opportunity to ask questions and discuss the study.

* | agree that | have received satisfactory answers to all my questions or
have been advised of an individual to contact for answers to pertinent
guestions about the research and my rights as a participant

e | understand that my participation is voluntary and that | am free to
withdraw at any time, without giving any reason, without my medical care
or legal rights being affected.

e | understand that only my direct healthcare team will have access to my
medical notes and that the members of the research team will not have

access to them.

Continued overleaf
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| agree to have the rehabilitation program | am attending informed about
my involvement in this research study.

| understand that the personal information generated from this study will be
treated as strictly confidential and handled in accordance with the
provisions of the Data Protection Act 1998.

| consent to the information | have submitted being securely transferred to
and stored on University College London premises and computers

| understand that | am being paid for my assistance in this research and
that some of my personal details will be passed to UCL Finance for

administration purposes.

| agree to take part in the above study.

| agree to be contacted by telephone in the next few months to check how
things are going

| agree/do not agree (delete where applicable) for the results of the study
and details of any effective memory strategies to be sent to me at the end
of the study to: (Please include post or email address details if applicable)

Signed (participant) Date

........................................................................................ confirm

that | have fully explained the study to the participant and have answered all

guestions asked honestly and fully.

Signed (researcher) Date
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Appendix 9: Details regarding the division of taskson tasks on this project

Alison Griffiths was the chief investigator and doicted the majority of the work on
this project independently. However 10 of the atdalependent participants were
tested by Kash Karimi, MSc student. All 24 alcotiependent participants tested in
for this consented to receiving a follow-up caleldata collected through this call,
along with the data collected in the current stwdll,be used in the MSc study led

by Kash Karimi. This is currently ongoing
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Appendix 10: Imagining Script
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Appendix 11: Vividness and Impression of living theexperience Scales
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