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Overview 

 

This thesis consists of three parts. 

Part 1 presents a systematic literature review of 20 studies investigating if 

neuropsychological measures can be used as predictors of relapse in alcohol 

treatments. 

Alcohol misuse impairs a range of neuropsychological functions. Cognitively 

impaired individuals undergoing treatment for alcohol dependence would be 

expected to benefit less from alcohol treatment and to be more prone to relapse. The 

review explores the relationship between neuropsychological performance at the 

beginning of treatment and relapse at follow up and its prognostic value.  

Part 2 consists of an empirical paper on motivational tendencies in a 

population of young heavy drinkers. Approach/Avoidance tendencies are considered 

a key factor in addiction as they underlie impulsive behaviours. Addictive behaviours 

are determined by the interaction between an impulsive system and a more reflective, 

inhibitory one, which involves neuropsychological functions. The paper explores 

approach/avoidance tendencies for 23 young individuals reporting problematic 

drinking but not seeking help. Relationships among drinking behaviours, 

neuropsychological variables and reported attentional control were also investigated.  

Part 3 presents a critical appraisal of the work undertaken in the literature 

review and the empirical paper. Specifically, it discusses difficulties encountered in 

recruiting alcohol dependent individuals who were completing a community based 

detoxification. It also explores the concept of binge drinking, its definition and its 

relationship with neuropsychological functioning. 
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Abstract 

Aims  Heavy consumption of alcohol has a negative impact on a broad range of 

neuropsychological functions. Standard treatments for alcohol dependence rely on 

unimpaired cognitive skills; hence, treatment outcomes would be expected to be less 

favourable for cognitively impaired alcoholics. This review is the first to 

systematically examine whether neuropsychological performance at treatment 

completion can predict whether patients maintain abstinence or relapse at follow up. 

Method Databases (EMBASE, PsycINFO, and MEDLINE) and additional 

sources (books, conference abstracts and theses) were searched for studies that 

reported a relationship between endpoint neuropsychological performance and 

treatment outcome in individuals with alcohol dependence.   

Results  A total of twenty studies met the inclusion criteria. The studies 

explored a variety of neuropsychological functions and employed a total of 64 

measures.  

Conclusions  Nine studies found a significant relationship between 

neuropsychological functioning and treatment outcome. Inconsistency in the results 

might depend on a range of factors: differences in treatment efficacy, 

neuropsychological tests and their psychometric properties, length of follow up 

period, definition of ‘relapse’ and appropriateness of statistical tests used. This 

review suggests that the majority of studies have adopted a linear model of causality, 

attributing a direct effect of neuropsychological impairments on relapse. Future 

research would benefit from adopting mediation and moderation models, which 

could explore the interaction of neuropsychological functions with established 

predictors of relapse, such as alcohol related self-efficacy, alcohol expectancies and 

treatment goals. 
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1. Introduction   

“In vino veritas” is a Latin phrase used by Ancient Romans to praise wine’s 

characteristic to make people speak truthfully. Many cultures and languages 

acknowledge the “honesty” given by alcohol, yet there are other truths concerning 

alcohol which are mostly neglected by public opinion. Drinking alcohol is socially 

accepted in the western society, where is it often associated with leisure and 

relaxation. Nevertheless it can negatively impact on the physical, social and 

psychological wellbeing of those who drink over ‘safe’ (government recommended) 

levels.   

In the United Kingdom (UK) 24 per cent of the adult population consumes 

alcohol in ways potentially harmful to their wellbeing, and six percent of the adult 

population presents with alcohol dependence. This refers to the condition of 

increased tolerance to alcohol, withdrawal symptoms upon abstinence and loss of 

control over drinking (McManus, Meltzer, Brugha, Bebbington & Jenkins, 2009). It 

is established that excessive drinking can lead to various health problems, such as 

liver and kidney disease, pancreatitis, high blood pressure, stroke, depression and 

several cancers (Choices N.H.S., 2011).  Alongside acute and chronic effects on 

health, severe psychosocial consequences, including violence, child abuse and 

neglect, absenteeism in the workplaces, are attributable to alcohol consumption 

(World Health Organization, 2009).  

Although less striking, neurocognitive deficits across a broad range of 

severity are other significant health issues derived by excessive alcohol consumption. 

The most debilitating cognitive deficits are found in Korsakoff’s syndrome, 

Wernicke’s encephalopathy and alcohol-related dementia; these disorders also share 

memory impairment, confabulation and mental confusion (Krabbendam et al., 2000; 
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Saxton, Munro, Butters, Schramke & McNeil, 2000). However, only a minority of 

drinkers eventually succumb to these severe neurological diseases. More commonly, 

heavy drinking is associated with more subtle, often age-related, cognitive 

impairments (Sabia et al., 2014).  Many studies have associated heavy alcohol 

consumption to the decline of different cognitive areas (Ratti, Bo, Giardini & 

Soragna, 2002; Rourke & Grant, 1999). Specifically, impairments have been 

repeatedly shown in attention, working memory, processing speed, impulsivity and 

executive functions (Pitel et al., 2007). 

 Contrasting theories have also been proposed in order to identify selected 

brain regions which underpin the cognitive impairments directly affected by the 

alcohol consumption. The frontal lobe and lateralization hypotheses respectively 

identify anterior brain areas (Uekermann, Daum, Schlebusch, Wiebel & 

Trenckmann, 2003) and the right hemisphere (Ratti et al., 2002) as the most 

vulnerable cerebral regions to the neurotoxic effects of chronic alcohol consumption. 

The “diffuse brain dysfunction” hypothesis is a third strong alternative, which denies 

susceptibility of specific brain regions to alcohol toxicity. This theory is supported by 

several studies that acknowledge verbal, visual and abstracting deficits as results of 

alcoholism (Beatty, Hames, Blanco, Nixon, & Tivis, 1996; Parsons, 1998). A recent 

meta-analysis of cognitive deficits in alcoholism (Stavro, Pelletier & Potvin, 2012) 

provided support for the diffuse brain hypothesis: it has identified multiple cognitive 

functions which are incompatible with the frontal lobe and lateralization hypotheses. 

The analysis has revealed that eleven cognitive domains are moderately impaired 

during short-term abstinence (up to a month) and ten of these remain impaired during 

intermediate abstinence (up to a year). Long term abstinence, defined by the study as 

longer than a year, has been linked to a general recovery of cognitive functioning 
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across all domains, identified by the authors as: intelligence quotient (IQ), verbal 

fluency and language, processing speed, working memory, attention, problem 

solving and executive functions, verbal learning, visual learning, visual memory and 

visuospatial abilities. 

These long term negative effects would be expected to impact on the efficacy 

of alcohol treatments. The nature of these effects ─ i.e. their duration and the 

domains affected ─ are important to consider in relation to relapse prevention 

strategies, which often require intact cognitive performance in precisely those areas 

of cognitive functioning that are impaired as a result of alcohol dependence. 

Moreover relapse prevention strategies are generally required to be applied directly 

following detoxification, when the cognitive impairments are a more prominent part 

of the protracted withdrawal syndrome (Stavro et al., 2012).  Treatment and relapse 

prevention strategies can be effectively learnt when patients can rely on preserved 

abilities:  memory, visual and verbal learning, abstract reasoning, response inhibition 

are all necessary to process the large amount of information presented in therapeutic 

settings (Dawson & Grant, 2000; Goldman, 1990; Weinstein & Shaffer, 1993). 

Cognitive flexibility, attention and other executive functions are equally important, 

as they are employed in behavioural regulation and problem solving (Loeber & Hay, 

1997; Lyvers, 2000). Goldman (1995) identified further, indirect effects of cognitive 

impairment on treatment outcome: patients with poor cognitive abilities are 

perceived by treatment providers as less attentive, less motivated and in greater 

denial when compared to unimpaired patients.  

Many studies have attempted to identify and quantify the relationship between 

neurocognitive impairments and treatment outcome, yet there are no conclusive 

results and often contradictory findings have been reached. Studies have mostly 
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tested a direct influence of impairment on treatment outcome (Bates, Bowden & 

Barry, 2002) and some have linked better cognitive functioning at completion of 

detoxification programmes to better treatment outcomes, either in terms of reduced 

alcohol intake (Gregson & Taylor, 1977; Wolwer, Burtscheidt, Redner, Schwarz & 

Gaebel, 2001) or important functional outcomes (Walker, Donovan, Kivlahan & 

O’Leary, 1983). Other studies have not found evidence for a predictive role of 

neuropsychological functioning (Eckardt, Rawlings, Graubard, Faden, Martin & 

Gottschalk, 1988; Macciocchi, Ranseen & Schmitt, 1989). A partial review of these 

early studies (between the late 1970s and early 1990s) was conducted by Knight and 

Longmore (1994). They concluded that measures of correlations between 

neuropsychological tests and treatment outcome provided inconsistent results; when 

findings were significant – in a limited number of studies - they explained only a 

small portion of variance in the treatment outcome. The review proposed various 

hypotheses that could explain the inconsistency of findings: therapeutic programmes 

might have compensated for impairments or tests adopted might have been only 

partially valid. Other factors contributing to the weak association may have related to 

major methodological differences between studies (differences in treatment 

modalities, definition of relapse, severity of impairment and severity of alcohol 

abuse).  

Despite advances in treatments for alcohol dependence, pharmacological and 

psychological treatment outcomes remain poor, with 70-80 % of treated alcoholics 

relapsing within the year of treatment completion (Schuckit, 2009). As such, 

identifying neuropsychological performance measures that possess prognostic value 

is still an important goal. For example a better understanding of the association 

between neuropsychological performances and treatment outcome might prompt a 
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more specific allocation of patients to different treatment modalities or suggest the 

inclusion of cognitive rehabilitation early in therapeutic pathways.  

In the last twenty years additional studies have examined the prognostic value 

of neuropsychological functioning; to the author’s knowledge, these studies have not 

been systematically reviewed. The present review aims to examine the available 

research adopting systematic methods and extending the work of Knight and 

Longmore (1994) to the more recent findings. 

 

2. Method 

2.1  Search Strategy 

With the aim of adopting a thorough and broad strategy, relevant studies were 

searched in EMBASE, PsycINFO, and MEDLINE databases (via Ovid interface) on 

the 1
st
 December 2013. Only studies of human subjects and published in English 

were included. Search terms included both text words and subject headlines and 

covered five relevant domains: alcohol dependence, neurocognitive abilities, 

treatment, treatment outcome/relapse and prediction. Search terms related to 

neurocognitive abilities were initially chosen on the basis of the meta-analysis 

previously mentioned (Stavro et al., 2012). A pilot search resulted in a very high 

number of studies, mainly deemed to be irrelevant for this review. As such, the terms 

related to neuropsychological abilities were screened according to the areas 

investigated by the studies already identified (and partially reviewed by Knight & 

Longmore, 1994). Specifically, the following terms were used: alcohol* AND 

neuropsychology* OR memory OR neurocognitive OR cognitive function* OR 

cognitive dysfunction OR cognitive deficit* OR problem solving OR executive 

function* OR impulsivity AND intervention OR treatment* OR rehab* OR relapse 
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OR detox* OR abstinen* OR treatment outcome* AND predict* OR correlat*. The 

terms were combined in the same databases with the following subject headings: 

Alcoholism AND Neuropsychology OR Cognitive Ability OR Cognitive Impairment 

OR Neurocognition OR Neuropsychological Assessment OR Memory OR Cognition 

OR Cognitive Process OR Problem Solving OR Impulsiveness AND Intervention 

OR Treatment OR Rehabilitation OR Relapse Prevention OR Relapse (Disorders) 

OR Detoxification OR Alcohol Rehabilitation OR Sobriety OR Treatment Outcomes 

AND Prediction or Statistical Correlation. Relevant textbooks and conferences were 

reviewed to ensure that relevant publications were included.   

 

 2.2  Selection of studies 

The selection of papers was independently carried out by two reviewers. A 

first screening was based on the title and the abstract of the papers. Duplicate reports 

and studies with missing abstracts were eliminated by using Mendeley Desktop 

interface. Both the reviewers conducted the second screening, read the full articles 

and identified the eligible studies on the basis of inclusion and exclusion criteria.  

Disagreements between reviewers were resolved through discussion. The studies 

were included only when the following criteria were met:  

 

2.3  Inclusion Criteria 

1. The relationship between treatment outcome and neurocognitive 

performances was quantified. 

2. Treatment outcome was measured at a follow-up, at least 2 months after 

treatment completion and up to 24 months post-treatment. 
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3. Participants had undergone some form of psychosocial treatment for their 

alcohol misuse following their alcohol withdrawal. 

4. Neurocognitive testing was  performed within 3 months from treatment 

completion 

 

2.4  Exclusion criteria 

Studies were excluded if: 

1. Participants had a co-occurring substance use disorder, with the exception 

of nicotine. 

2. Participants had co-morbid (or history of) psychosis or other thought 

disorder, dissociative disorder, bipolar disorder, post-traumatic stress disorder. 

Because of the high prevalence of co-morbid depression, studies that included 

depressed participants were not excluded, although depression was not often 

formally diagnosed. 

3. Participants had alcohol-related neurological conditions, such as 

Korsakoff’s, Wernicke’s or alcohol related dementia. 

 

2.5  Quality appraisal 

The studies included in the review differed markedly in their designs, in the 

neurocognitive domains investigated and in the tests used. Statistical analyses, 

sample characteristics and size, and nature of treatment also differed between studies. 

All these factors would inevitably influence the results and the ultimate summary of 

the findings considered in this review. In order to assess methodological quality of 

studies, various checklists have been produced, yet their use has been discouraged by 

the Cochrane collaboration as their validity is untested or is not supported by 
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empirical evidence (Higgins and Green, 2011). In addition, as quality of reporting and 

quality of underlying research only partially overlap, the Cochrane collaboration 

distinguishes the methodological quality of studies and the risk of biases, which should 

be assessed by focusing on domains.  

 

3. Results  

 The search strategy in the three databases yielded a total of 4841 results, from 

which 871 duplicates were removed. After a first screening, based on title and 

abstract, 81 articles were identified as possibly relevant for the study and full texts 

were retrieved and read by both reviewers. This process resulted in the removal of 56 

studies which did not meet the inclusion criteria, whilst the remaining 25 studies 

were independently appraised by both reviewers. See Figure 1 for detailed screening 

process 
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Figure 1: Flow diagram of study selection 

The final screening identified 20 studies which were included in the review. Sample 

sizes range from 20 to 245 participants; eight studies examined only male 

participants, eight studies examined both male and female participants while three 

studies did not specify the gender of the participants. Participants’ average age across 

all studies was 43.4 years +/- 11.2 (SD). Table 1 provides an overview on sample 

characteristics, methodology, neuropsychological functions examined, follow up 

procedures and findings. The neurological measures administered in the studies are 

listed in Table 2 with the relative frequency of their use.

4841 studies identified via search 

strategy 

3970 studies screened for title and 

abstract 

871 duplicates removed 

 Further exclusions:  

 

 56   prediction not investigated 

 4     no follow up 

 2     psychosocial interventions not provided 

 1     baseline measure taken 1 year after          

treatment 

 8    participants presented with co-morbidity 

 8   treatment outcome not reported 

20 studies included in the review 

81 full text articles obtained and read by two 

reviewers 



12 
 

 Table 1 

Summary of studies 

 Study Initial 

Sample 
Gender and 

average age 

in years  

Neuro-cognitive functions 

examined and testing details 

Follow up details Definitions of 

treatment outcomes 

Findings 

1 Abbott & 

Gregson 

(1981)  

n=106, 74M 

and 32F 

Age=43.4  

SD=13.3 

-Test administration at the 4-6
th

 

weeks of hospitalisation 

-Global level of impairment 

-Follow up at 3 (n=103) 

and 12 months (n=100).  

Self-reports and 

collaterals’ reports  

  

-Abstinence 

-light/controlled 

drinking 

-relapse (drinking at 

pre-treatment levels) 

Both indices  of cognitive 

dysfunction predicted time to first 

drink; BRF was a  better predictor 

than PCIT 

2 Allsop, 

Saunders & 

Phillips (2000) 

n=60, all 

males 

 

 

Test administration at 10-14 days 

after admission. 

- learning,  non-verbal and 

working memory 

Situational confidence 

questionnaire (SCQ) at 

discharge, follow ups at 

6 (n= 57) and 12 months 

(n=49).  

Time-line interviews & 

postal questionnaire.  

 -Abstinence 

- No-Problem drinking  

- Problem drinking 

(poor outcome).  

 

Cognitive functioning & self-

efficacy predicted longer time to 

first alcohol consumption 

3 Alterman, 

Kushner & 

Holahan 

(1990) 

n=87, all 

males 

 

Age= 42  

 

Test administration after ~21 days 

of abstinence.  

- Language ability, Auditory 

verbal Learning, Logical 

Memory, and Complex Cognitive 

Functioning. 

Follow ups at 1 (n= 84) 

& 6 (n=72) months;  

Alcohol Severity Index 

(ASI) questionnaire. 

No clear definition of 

relapse 

General cognitive efficiency 

associated with lower alcohol 

consumption; cognitive 

performances did not predict 

treatment outcome 

4 Bowden-Jones, 

McPhillips, 

Rogers, Hutton 

& Joyce 

(2005) 

n=21  

 

Age= 40.9  

SD=7.6 

Test administration, 21 days after 

detoxification 

- planning, impulsivity, decision 

making, intelligence quotient and 

memory. 

Follow up at 3 months 

(n=21), procedures not 

specified. 

No clear definition of 

relapse, although likely 

to be considered any 

post-treatment alcohol 

consumption 

Significant differences between 

Abstainers (n=15) and Relapsers 

(n=6): higher scores on BIS, worse 

decision in gambling test and 

decision making test.  No 

regression analysis performed 

5  Durazzo, 

Gazdzinski, 

n=70, 67 M 

and 3 F 

Test administration after a month 

of abstinence 

Follow up 227+/- 71 

days after first 

-Abstainers: no post 

treatment drinking 

Abstainers (n =26) Resumers 

(n=44, of which n=32 relapsed, 
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Yeh & 

Meyerhoff 

(2008)  

 

Age= 50  

SD=9.6 

 

- Executive Skills, General 

Intelligence, Learning and 

Memory, Processing Speed, 

Visuospatial Skills, Cognitive 

Efficiency and Premorbid 

Intelligence 

 

assessment. 

 Timeline Follow-Back 

Interview for n=52; face 

to face and phone 

interviews, medical 

records and collaterals’ 

reports for n=18 

-resumers:  consumed 

alcohol  

-relapsed had more 

than 3 consecutive days 

of drinking with 6 or 

more daily drinks 

(males) 

with more severe alcohol intake). 

Processing speed and unipolar 

mood disorder predicted relapse 

6 Eckardt, 

Rawlings, 

Graubard, 

Faden, Martin 

& Gottschalk 

(1988) 

n=91, all 

males 

 

Age= 42  

SD=10 

Test administration a week after 

the last drink 

-memory, perception, conceptual 

shifting, abstracting ability, motor 

performance and general 

intelligence 

Follow up at 6-8 months 

after treatment (n=72).  

Self-administered 

questionnaire.  

Relapse:  consuming 

alcohol more than 3 

times in 6 months. 

Different statistical analyses used 

(ranking procedure and not). 

Different tests had different 

relationships with treatment 

outcome. Relapse associated to 

better performances in memory 

and sustained attention tests. 

 

7 Gregson & 

Taylor (1977) 

n=90, all 

males 

Age= 44.6  

SD=11.6 

Test administration on 4
th

/6
th

 

week of hospitalization 

-global cognitive impairment 

Follow up at 1, 3 and 6 

months after treatment 

(n=90).  

Self and collaterals’ 

reports. 

 

Complete Abstinence  

(n=32) vs post-

treatment drinking (n= 

58, relapse) 

Performance on PCIT was the best 

predictor of treatment outcome 

among many variables. 

8 Loeber, Duka, 

Márquez, 

Nakovics , 

Heinz, Mann 

& Flor (2010) 

n=48, 29 M 

and 19 F 

 

Age= 46  

 

Test administration at least 5 days 

after the last medication dose 

 

-attention and executive 

functions, decision making and 

risk taking behaviour, memory 

and learning 

 

Follow up at 3 (n=35) 

and 6 (n=28) months.  

Interviews; biological 

measures taken for 12 

participants.  

Relapse (n=19) not 

clearly defined, likely 

to be any post 

treatment alcohol 

consumption 

Iowa Gambling Test scores only 

predictor of relapse. 

 

9  Macciocchi, 

Ranseen & 

Schmitt (1989) 

n=161,  

Age=38.2  

SD=12.2 

After detoxification a battery test 

administered 

-attention, concentration, problem 

Follow up at 12 months 

(n=132).  

Interviews with 

Abstinence: no alcohol 

consumption after 

treatment completion, 

No significant relationship 

between NP tests and treatment 

outcome were found 
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solving, memory, abstract 

reasoning 

participants and 

collaterals. 

otherwise relapse 

10 Moriyama, 

Mimura, Kato, 

Yoshino, Hara, 

Kashima, Kato 

& Watanabe 

(2002) 

n=22, all 

males. 

 

Age= 51.6  

SD=3.7 

Test administration 7 weeks after 

detoxification 

 

-different components of 

executive functioning. 

Follow up 8 months after 

assessment (n=22).  

Interview based on the 

DSM-III-R. Interviewer 

blinded to NP results. 

Abstinence (n=10) if 

drinking not resumed 

in previous 6 months, 

otherwise Relapse 

(n=12) 

 

Two ways factorial analysis of 

Variance (ANOVA) (drinking X 

Occupation). 

No significant differences between 

abstainers and resumers in NP. 

11 Morrison 

(2011) 

n=34, 20 M 

and 14 F 

Age= 47.2  

Test administration 5/10 days 

after admission 

 -verbal, non-verbal and working 

memory, executive Functioning 

and verbal fluency 

Follow up 3 months after 

treatment completion 

(n=34). 

Time Line Follow 

Method 

Abstinence (n=7): no 

alcohol consumption 

after treatment 

completion, otherwise 

relapse (n=27) 

Trail B only significant predictor 

of relapse when NPs scores are 

inserted in a regression analysis.  

12 Noel,  

Sferrazza, Van 

Der Linden,  

Paternot, 

Verhas, Hanak, 

Pelc & 

Verbanck 

(2002) 

n=20,  

 

Age=45.5  

SD= 7.5 

Test administration after a week 

after last medication and 14/22 

days from last drinking.  

-working memory, impulse 

control, abstract ability and verbal 

learning  

Follow up 2 months 

(n=20) after treatment 

completion. 

 

Interviews. 

Relapse defined as 

drinking more than 4 

drinks a day, 4 drinking 

days a week or 

drinking levels 

requiring detox. 

 Resumers’ performance poorer 

than abstainers in Hyaling test and 

Alpha span but no differences in 

episodic memory, abstract 

reasoning. No estimate of 

prediction through regression 

analysis. 

13 Parsons, 

Shaeffer & 

Glenn (1990)  

n=143  

(76 M and 

67 F 

 

Age=37  

SD=9 

Test administration after 3/6 

weeks of abstinence 

-verbal, visuo-spatial, memory, 

perceptual motor and semantic 

memory 

Follow up at 12-16 

months after initial 

testing (n=103). High 

attrition rate; re-testing 

of 103 subjects, divided 

in Resumers (41, 28M 

and 13F) and Abstainers 

(62, 30M & 32F). 

Abstainers (n=62, less 

than 10OZ of alcohol 

in the previous 6 

months) vs Resumers 

(n=41, more than 10OZ 

of alcohol in the 

previous 6 months 

(17drinks) 

Both resumers and abstainers had 

significantly poorer scores than 

non-alcoholics in NP measures. 

Depression and self-reports of 

attention-deficit accounted for 

most of the variance in treatment 

outcome. 

 

14 Pitel,  Rivier, 

Beaunieux, 

Vabret, 

Desgranges & 

 Eustache 

n=54, 

 

Age= 48.6  

SD=13.8 

Test administration at completion 

of withdrawal programme. 

-episodic memory, executive 

functions, slave system of 

working memory, attentional 

Follow up at 6 months 

(n=34).  

Use of self-reports, 

telephone contact and 

then face-to-face 

Abstinence (n=14): no 

alcohol consumption; 

Relapse (n=2): any 

post-treatment alcohol 

consumption. 

No differences were found in NP 

performances between relapsers 

and abstainers.  
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(2009) abilities 

 

 

interviews. 

 

15 Sheehan, T 

(1989); 

unpublished 

dissertation 

n=161, all 

males 

 

Age= 43  

SD=10.4 

Test administration on 3
rd

 week of 

treatment. 

-intellectual impairment, with 

focus on vocabulary and abstract 

thinking. 

Follow Up at 6 months 

(n=144). 

Hazelden Follow up 

Questionnaire.  Self-

reports compared with 

others’ reports. 

 

Relapse defined as any 

post-treatment alcohol 

consumption.  

No interaction found between 

intellectual impairment, drinking 

locus of control and treatment 

outcome. Relapsers had lower 

scores in encoding (SDMT) and 

self-efficacy. 

16 Sussman, 

Rychtarik, 

Mueser, Glynn 

& Prue (1986) 

n=56, all 

males 

 

Age=47.1  

SD=12.5 

Tests administration on 3
rd

 week 

of abstinence 

-memory assessment with test 

designed to be ecologically valid. 

Follow up at 3 months 

(n=47).  

Phone interviews 

conducted by blind 

evaluator, evaluating 

subjects’ drinking status 

and social functioning.  

 

Relapse defined as any 

post-treatment alcohol 

consumption. 

 Abstainers (n=22) performed 

better than drinkers (n= 25)  on the 

PRT but no differences were 

found on the MFD. Logistic 

regression analysis with 

dichotomous variable resulted in a 

highly significant model  

17  Tapert, 

Ozyurt,  Myers 

& Brown 

(2004) 

n=43, all 

males 

 

Age= 43  

SD=9.7 

Test administration on the first 

week of admission. 

-information processing/attention, 

cognitive flexibility, verbal 

intellectual functioning, 

psychomotor functioning, 

vigilance & attention to detail. 

Follow ups at 3 months 

and 12 months.  

Personal and collaterals’ 

interviews and blood 

draws for biological 

confirmation of outcome. 

Sample size at follow up 

not indicated.  

Relapse not defined but 

dependent variable was 

the percentage of days 

between 3 and 12 

months follow ups in 

which alcohol 

consumption occurred. 

Coping Strategies analysed in 

interaction with 

neuropsychological performance.  

Cognitive performances 

moderated relationship between 

coping and treatment outcome but 

better cognitive scores were 

associated to poorer outcomes. 

 

18 Walker, 

Donovan, 

Kivlahan & 

O’Leary 

(1983) 

n=245, all 

males 

 

Age= 45.7  

SD=11.9  

Test administration in the first 

week of hospitalization (+/-23 

days after last drink).  

-memory, fluency, attention and 

cognitive flexibility; all summed 

up in a Brain-Age Quotient.  

Follow Up (n=191) 

measures taken at 3, 6 

and 9 months. 

Self-reports.  

Relapse not defined but 

number of drinks per 

day and number of 

heavy drinking days 

considered.  

Outcomes not clearly 

Neuropsychological scores 

divided into 3 groups: High, 

medium and low. Higher scores 

were associated to abstinence, full 

time employment, higher income  
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reported. 

19 Wicks, 

Hammar, 

Heilig & 

Wisén (2001) 

n=29,  

  

Age 

(Median)= 

49  

 

Test administration during 

admission (participants still on 

medication) 

- assessment focused on attention, 

cognitive flexibility, executive 

functions. 

 

Follow up (n=18) 

approximately 2 months 

after discharge.   

Face to face interviews 

with Time Line Follow 

Back (TLFB) method.  

 

No reported definition 

of abstinence/relapse 

but number of drinking 

days used as dependent 

variables. 

TMT did not correlate with 

treatment outcome, whilst WCST 

was highly correlated with non-

drinking days. No measure of 

prediction 

20 Wolwer, 

Burtscheidt, 

Redner, 

Schwarz, 

Gaebel (2001)  

n=120, 84 M 

and 36 F 

 

Age= 42.4  

  Test administration after 10/12 

days of inpatient detoxification.  

 

-verbal, non-verbal and working 

memory, attention, visuospatial 

abilities, verbal fluency, cognitive 

and reactive flexibility, 

crystallised and fluid intelligence. 

 

Follow up at 3 and 6 

(n=115) months.  

Drinking behaviours 

weekly recorded; at 3 

months a phone 

interview ad at 6 months 

another assessment. 

 

Outcomes: 

 -abstinent ( no alcohol 

consumption, 34% of 

subjects) 

-improved: no signs of 

pathological drinking 

(29% of subjects) 

-relapsed: 37% of 

subjects (more than 

three lapses or regular 

consumption of large 

quantities 

Trend of improvement for patients 

without Cognitive Impairment 

(only in abstinence criteria, not 

noticeable in Improved).  

 

TMT A was the only significant 

predictor of treatment outcome 

 

Notes: Information not reported in the papers (average age, standard deviation, frequency of genders) are omitted in the table. 

 NP = neuropsychological; see Table 2 for tests’ abbreviations.  

 Individuals who abstain after treatment are here defined as abstainers, individuals who relapse are relapsers. Parsons et al. (1990) called participants 

who relapsed resumers.  Durazzo distinguished resumers (participants reporting any alcohol consumption after treatment) from relapsers (resumers who 

returned to heavy drinking).  

 

 

Table 2 

 Frequency of neuropsychological measures used in the reviewed studies 

Neuropsychological abilities 

investigated 

Name and References  Studies using the test 
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Global Intelligence/Global 

Functioning 

Wechsler Adult Intelligence Scale-Revised (WAIS-R; Wechsler, 1981) 9, 13, 17, 18 

Wechsler Adult Intelligence Scale 3rd Edition (WAIS-III; Wechsler, 1997) 2, 5, 11 

National Adult Reading Test (Nelson et al., 1991) 4 

Eckardt Test Battery (Eckardt et al., 1978;  Eckardt et al., 1979 6 

Progressive Matrices of Raven (Raven, 1960) 12 

Patterned Cognitive Impairment Test (PCIT; Gregson & Taylor, 1977)   1, 7 

MWT-B-Crystallized Intelligence Test (Lehrl, 1977); KAI- Fluid Intelligence Test (Lehrl et al., 1992) 20 

Conceptual Level Analogy Test (Willner, 1970) 13 

Shipley Institute of Living Abstraction Age (Shipley, 1940) 13,15 

Rod and Frame Test (BRFT; Abbott & Gregson; 1981) 1 

   
Memory Recurring Figures Test (Kimura, 1963); Recurring Words Test (Stollmann, 1990); Corsi Block Span 

(Milner, 1971); Continuous Performance Test (Rosvold et al., 1956) 
20 

Free and Cued Selective Reminding Test (FCSRT) (Grober & Buschke, 1987; Grober et al., 1988; Van 

der Linden et al., 2004); Multimodal Span Task (Quinette et al., 2003) 
14 

Product Recall Test (PRT; Sussman et al., 1986); Memory for Design Test (MFD; Graham & Kendall, 

1960)  
16 

Brief Visuospatial Memory Test-Revised (Benedict, 1997); Ward-7 Full Scale IQ (Axelrod et al., 2001) 5 

Alpha –span task (Belleville at al., 1998) 12 

Russell-Neuringer delayed recall modification of the Logical Memory Test (Russell, 1975); Symbol 

Digit Paired Associate Learning Task (Kapur and Butters, 1977)  
3, 13 

Wechsler Memory Scale (WMS; Wechsler, 1945) 2, 3 

CPT-A Working Memory Test (Wolwer et al., 1999)  20 

Selective Reminding Test (Buschke, 1973) 9 

Paired Associates Test (Fowler et al., 2002) 4 

Auditory Verbal Learning Test (RAVLT; Rey, 1964) 3,8,11 

Benton Visual Retention Test (BVRT; Sivan, 1992) 8 

 

 

 

   

 

 

  

Executive Functions Verbal Fluency Task (Cardebat et al., 1989) Attentional Assessment Test (Zimmerman & Fimm, 1993); 

2-Back Paragigm (Quinette et al., 2003);  Integration Task (Quinette et al., 2006);  
14 

Tower of London Planning Task (Owens et al., 1990); Decision Making Task (Rogers et al., 2000) 4 

Design Fluency (Jones-Gotman et al., 1977); German Lexical Verbal Fluency (Horn, 1983); Attention-

Load Test d2 (Brickenkamp, 1981) 
20 
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Levine Hypothesis test (Levine, 1966)  13 

Hayling Test (Burgess, 1997) 12 

Behavioral Assessment of the Dysexecutive Syndrome (BADS) (Wilson et al., 1996)  10 

Gambling Task (Bechara et al., 1994; 2000) 4, 8 

California Verbal Learning Test-II (Delis et al., 2000)  5, 12 

Wisconsin Card Sorting Test (WCST; Heaton et al., 1993) 5, 8, 19, 20 

Stroop Color–Word Test (Golden, 1978) 5 

Halstead–Reitan Trail Making Test Part  B (TMT B; Reitan , 1958;  Reitan & Wolfson, 1993)  2, 3, 5, 8, 9,10, 11, 13, 17, 18, 19 

Short Categories Test (Wetzel & Boll, 1987)  5, 9 

   

   

Processing Speed Halstead–Reitan Trail Making Test Part A  (TMT A; Reitan , 1958;  Reitan & Wolfson, 1993) 2, 3, 5, 8, 9,10, 11, 13, 17 18, 19 

Symbol Digit Modalities (SDMT; Smith, 1973) 10, 15 

Visual Search Test  (Rennick, 1979)  17 

   

Visuo-Spatial & Motor Abilities Luria–Nebraska Item 99 (Golden et al., 1978) 5 

Grooved Peg Board (Lafayette Instrument, 1989)  5, 13 

Rey-Osterrieth Complex Figure Test (Rey, 1941; Osterrieth, 1944 in Lezak, 1980)  2, 11, 20 

Line Orientation Task (Benton, 1978)  20 

   

Verbal Abilities Face-Name Learning Test (Schaeffer & Parsons, 1987); Word Finding Test (Reitan, 1972)  13 

Peabody Picture Vocabulary Tests (Dunn, 1965); Peabody Individual Achievement Test (Dunn & 

Markwardt, 1970)  
3 

Halstead Category Test booklet (DeFillippis & McCampbell, 1979)  3, 13 

Controlled Oral Word Association Test (COWAT) (Benton et al. 1983)  11 

Shipley Institute of Living Verbal Age (Shipley, 1940)  13, 15 
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 3.1  Neuropsychological functions and treatment outcomes 

 3.1.1  Memory and Learning 

A total of 10 studies included measures of memory and learning in their test 

battery. Sussman et al. (1986) specifically focused on memory and designed the 

Product Recall Test (PRT), with the intention of having an ecologically valid 

measure of participants’ memory skills. The free recall test, which imposed minimal 

demands on encoding, assessed the ability to remember images of common products; 

it was administered alongside the Memory Design Test (MDT), which requires recall 

of 15 novel patterns and assessed “visual memory-motor” recall. The PRT, but not 

the MDT, was able to discriminate patients who relapsed from the ones remained 

stable at two months follow up and consequently had a predictive value. The authors 

acknowledged that the test had not been validated and post-treatment data were 

collected only three months after discharge. A later follow up might have provided a 

different ratio of abstainers/relapsers. In addition the tests used required to encode 

and retrieve very different items and differences between the tests might have not 

depended on the level of ecological validity they achieved. 

Three other studies, which also assessed other neuropsychological functions, 

found some association between memory and treatment outcomes. Morrison (2011) 

reported a strong association between working memory, measured with the Letter 

Number Sequencing Test from WAIS-III, verbal memory, measured with the Rey 

Auditory Verbal Test (RAVLT) and post treatment abstinence; yet memory did not 

maintain a predictive value when it was included in a regression analysis alongside 

the scores of Trail Making B and the Depression subscale of Hospital Anxiety and 

Depression Scale-Depression (HADS; Zigmond and Snaith, 1983). 
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 A similar relationship was reported by Parsons et al. (1990); memory, as well 

as other neuropsychological variables assessed, could significantly differentiate 

abstainers and relapsers at one year follow up. However, the authors calculated an 

index of general performance, which covered a small amount of variance when 

included in a regression analysis, alongside depression and self-reports of childhood 

attention deficit disorder. 

Wolwer et al. (2001) found that participants who relapsed after six months 

after treatment completion performed significantly poorer in tests assessing verbal 

learning, memory and visuospatial abilities than participants who maintained 

abstinence. A stepwise regression analysis did not find verbal learning and working 

memory performances as significant predictors of relapse. 

Memory and executive functions were investigated in the study conducted by 

Noel et al. (2002). The authors administered a test battery and measured the frontal 

cerebral blood flow through a SPECT scan. The participants were interviewed two 

months after treatment completion, the closest time to the end of treatment of all the 

reviewed studies. Relapsers obtained significantly lower scores in working memory. 

Noel et al. associated poor working memory and poor impulse inhibition to early 

relapse; although the findings were supported by the neurological examination and 

variables such as mood, anxiety and education were also considered, potential 

caveats should be noticed. The study adopted quite a loose definition of abstinence, 

as up to four daily drinks were tolerated, and a regression analysis was not performed 

to quantify the predictive value of the neurocognitive measure, possibly because the 

authors deemed the sample size insufficient for such analysis. 
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3.1.2 Processing Speed 

  A total of six studies included measures of processing speed in the test 

batteries administered. However, only two studies (Durazzo et al, 2008; Allsop et al., 

2000) reported a significant relationship between treatment outcome and processing 

speed, as assessed using the WAIS symbol digit subtest. Durazzo et al. (2008) found 

that, among a range of measures, processing speed was the only one that 

distinguished abstainers from relapsers at six month follow up. Processing speed and 

pre-treatment depression explained 26% of the variance of their outcome. Allsop et 

al. (2000) found that symbol digit matching, was the most consistently sensitive test 

of overall cognitive impairment (Goldman, 1983) and, along with post-treatment 

self-efficacy, was the only neurocognitive factor that predicted relapse. These 

findings should be treated with caution as the study was limited by a high attrition 

rate and consequently, insufficient statistical power.  

The other studies reported more general results: Tapert et al. (2004) and 

Parsons et al. (1990) described an association between measures of processing speed 

and treatment outcomes, but in regression analyses processing speed could not 

predict relapse.  A number of other studies did not find any significant relationship 

between measures of processing speed, and treatment outcome (Macciocchi et al., 

1989; Moriyama et al., 2002; Sheehan, 1989). 

  

 3.1.3.  Executive Functions 

Executive functions were more extensively investigated across studies using a 

wide range of assessment tools. A total of 15 studies included at least one measure of 

executive functions in their test batteries, with the Trail Making Test (TMT; Reitan, 

1958) being the most commonly used (see Table 2). 
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Wolwer et al. (2001) examined performance of 120 alcohol dependent 

participants using a broad test battery including the Wisconsin Card Sorting Test 

(WCST) and the two versions (A&B) of the TMT as measures of executive 

functioning. The authors reported that participants without cognitive impairment 

(identified on the basis of the performances on the test battery) displayed a statistical 

trend towards improvement in drinking-related outcomes at six months when the 

outcome considered was complete abstinence. A stepwise regression analysis 

identified the Trail Making Test A as the only neurocognitive measure that 

significantly predicted treatment outcome. This finding is in line with the association 

between simple processing speed and outcome outlined in section 3.1.2. 

A measure of impulse control (Hayling task; Burgess, 1997) was included in 

the test battery administered by Noel et al. (2002) to 20 participants (see paragraph 

3.1.1). At the follow up relapsers and abstainers significantly differed in impulse 

control and also showed lower Tc-Bisicsate SPECT uptake in bilateral middle frontal 

gyrus area (BA 47), which the authors described as a neurological correlate of 

impaired executive functions. The authors referred to the Supervisory Attentional 

System (SAS) model, developed by Norman and Shallice (1980) to explain that 

drinking behaviours are often based on automatic responses to environmental 

triggers. Their findings were congruent with the SAS model and Noel et al. 

concluded that a deficit in inhibition and impulse control of automatic behaviours is 

likely to represent a risk factor for relapse. 

Bowden-Jones et al. (2005) included Tower of London Planning Task, 

Decision Making task and Gambling Task as measures of executive functions in a 

battery test administered to a sample of 21 participants. Significant differences 

between abstainers and relapsers were found at a three month follow up: compared to 
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the abstainers, relapsers made worse decisions in the gambling task and in the 

decision making test. The predictive power of performance on these tasks was not 

assessed, possibly because the sample size was insufficient for reliable statistical 

analyses.   

Wicks et al. (2001) administered the TMT and WCST to 27 participants 

during their inpatient treatment and recorded the participants’ drinking behaviour 

two months after treatment completion. Only the WCST was highly correlated to 

non-drinking days, although prediction was not reported. Morrison (2011) examined 

a sample of 34 participants attending an inpatient detox. Executive functions were 

measured by the TMT B, alongside measures of memory abilities and verbal fluency. 

The author reported that when drinking behaviours were measured three months after 

treatment completion, the TMT B was the only measure that significantly predicted 

relapse in a regression analysis.  

None of the other studies that investigated executive functions found an 

association with outcome (Allsop et al., 2000; Alterman et al., 1990; Durazzo et al., 

2008; Loeber et al., 2010; Macciocchi et al., 1989; Moriyama et al., 2002; Parsons et 

al., 1990; Pitel et al., 2009; Tapert et al., 2004; Walker et al., 1983; see Table 1) 

 

 3.1.4  Verbal Skills  

A total of six studies tested the participants for verbal skills but only Parsons 

et al. (1990) reported a significant association between these skills and treatment 

outcome. Parsons used three tests to assess a verbal factor, along with other 

neuropsychological factors (problem solving, learning/memory, perceptual-motor 

and an overall performance index). The author commented that verbal abilities were 

among the neuropsychological factors that significantly differentiated abstainers and 
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resumers 12-16 months after treatment completion. However, both verbal abilities 

and the other cognitive factors accounted for a very small amount of variance in a 

regression analysis aiming to quantify the predictive power of neuropsychological 

performance. 

 

 3.1.5 Intelligence and global cognitive functioning 

A total of nine studies evaluated the association between intelligence/global 

functioning and treatment outcome. Gregson and Taylor (1977), who were among 

the first researchers considering neuropsychological variables as potential predictors 

of post treatment drinking behaviours, administered the Patterned Cognitive 

Impairment test (PCIT) to 90 male alcoholics. The test was designed to measure 

cognitive impairment and samples a range of neuropsychological domains to provide 

a good estimate of the participants’ global functioning. The authors recorded 

drinking behaviours at three and six months after treatment completion and reported 

that better scores on the PCIT were associated  to longer abstinence; among variables 

such as previous hospitalizations and socio-economic status, relative cognitive 

functioning was reported to be the best predictor of treatment outcome. Four years 

later, Abbott & Gregson (1981) examined a sample of 106 alcoholics (74 males and 

32 females) and again used the PCIT and the Booklet version of the Rod and Frame 

Test (BRF), developed for the study. The study differed from Gregson and Taylor’s 

in how treatment outcome was defined: Abbott and Gregson differentiated 

abstinence, controlled drinking and relapse; however, in the analysis the number of 

days between discharge and first drinking was reported as the dependent variable. 

Abbott and Gregson found that at three and twelve months follow ups both indices of 

cognitive impairment could significantly discriminate relapsers from controlled 
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drinkers and abstainers and could predict relapse, although in a stepwise regression 

analysis only the Booklet version of the Rod and Frame Test (BRF) was a significant 

predictor. The study appears robust in the description of its methodology and in 

considering a broad range of confounding variables.  

Walker et al. (1983) assessed 254 male veterans with six tools which provided 

a Brain-Age Quotient (BAQ), an age-adjusted index of problem solving abilities. The 

authors reported that participants with higher BAQ scores were more likely to remain 

abstinent and to have full-time employments and higher income. They commented 

that in a multiple analysis of covariance the BAQ displayed a limited predictive 

value. Alterman et al. (1990) reported that general cognitive efficiency was the only 

neuropsychological index that was associated to lower alcohol intake six months 

after treatment; cognitive efficiency emerged as one of many factors that in a 

canonical correlation analysis were associated to lower alcohol consumption, yet in 

itself it was not a predictive variable.  The other five studies (Bowden et al., 2005; 

Durazzo et al., 2008; Eckardt et al., 1988; Parsons et al., 1990; Wolwer et al., 2001) 

did not report significant associations between general cognitive performance and 

treatment outcome. 

 

 3.1.6  Interactions of neuropsychological variables with coping, self-

efficacy, treatment 

Most of the studies considered in the review assessed the influences of 

neuropsychological performance on treatment outcome, investigating the implicit 

assumption that there is a linear relationship between neurocognitive functioning and 

the patients’ ability to remain abstinent or control their drinking after completing 

treatment. 
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Although several studies acknowledged the presence of additional predictors 

and included them in regression analyses, only five studies made explicit the links 

between neuropsychological performances and other variables. 

Walker et al. (1983) hypothesised that neurocognitive factors could interact 

with the length of inpatient treatment attended by alcohol dependent subjects. The 

authors tested the hypothesis by randomly allocating 245 male veterans to two weeks 

and to seven weeks inpatient detoxification programmes and by administering a test 

battery that provided a Brain-Age Quotient. An analysis of covariance (ANCOVA) 

indicated that only a small amount of variance in the treatment outcome could be 

attributed to the neuropsychological performance, length of staying and their 

interaction: these factors could not significantly predict treatment outcomes at three, 

six and nine months follow ups. 

Locus of control and self-efficacy related to drinking behaviours have been 

investigated in their interaction with cognitive functioning to predict treatment 

outcome (Sheehan, 1989). On the third week of treatment 161 participants were 

administered the Drinking Related Internal-External Control Scale (DRIE, Donovan 

& O’Leary, 1978), which is a measure of locus of control and the Situational 

Confidence Questionnaire (SCQ, Annis, 1982), a measure of self-efficacy in alcohol 

restraint behaviours, the Symbol Digit Modalities Test (Smith, 1973), a measure of 

processing speed in which subjects have to pair abstract symbols with specific 

numbers, and the Shipley Institute of Living Scale (Shipley, 1940), a measure of 

verbal abilities. Six months after discharge participants were interviewed on their 

drinking behaviours and corroborating reports obtained from significant others; 

severity of alcohol consumption was recorded, and relapse was considered as any 

post-treatment alcohol consumption. Although relapsers obtained scores significantly 
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lower than abstainers on a Symbol Digit Modalities Test, only modest significant 

interactions were found between cognitive impairment, self-efficacy and locus of 

control in determining treatment outcome. The author concluded that cognitive 

impairment – alongside the other factors – cannot be considered a predictor of 

relapse.   

Wolwer et al. (2001) hypothesised that treatment outcome could be predicted 

by neurocognitive functioning but other factors such as personality disorders might 

also impact on post-treatment drinking behaviours. These authors did not mention an 

interaction of neuropsychological factors and personality disorders but allocated the 

participants to three groups with different therapeutic modalities- cognitive 

behavioural therapy, coping skills training and standard treatment – after the 

inpatient detoxification programme. Wolwer et al. expected that treatment modalities 

would lead to better outcomes when they compensated for cognitive and personality 

factors. The findings suggested that cognitive functioning (specifically, memory, 

verbal learning and visuo-motor abilities) could differentiate relapsers and abstainers 

at six months follow up but they did not interact with treatment modalities. 

A moderation model was adopted by Tapert et al. (2004); they hypothesised 

that the interaction between neurocognitive functioning and coping skills predicts 

post-treatment drinking following treatment for alcohol dependence. The sample 

comprised of 43 male participants, who were administered a neuropsychological 

battery three/four weeks after their hospital admission and then completed the Ways 

of Coping Questionnaire (WOC) (Folkman and Lazarus, 1988) at a three months 

follow-up. The delayed questionnaire administration was aimed at increasing the 

ecological validity of the measure, which identified five coping strategies: self-

blaming, problem-focused, support-seeking, wishful thinking and avoidance. The 
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model was tested through a hierarchical linear regression, which also included age, 

education and pre-treatment drinking levels. Neurocognitive functioning was 

reported to interact significantly with two coping attributes: self-blaming and 

problem-focused coping. In both cases the results were surprising, as both these 

strategies were associated with more drinking days after treatment when the scores of 

neurocognitive tests were higher. The authors suggested that the findings might have 

been affected by some of the WOC’s items, which were abstract and vague; 

specifically, problem solving strategies are likely to be scenario specific and hence 

not assessed by questions related to the management of negative emotions. Other 

factors which potentially influenced the results were the small sample size and the 

limited amount of neuropsychological tests administered.  

Allsop et al.(2000), in the study above mentioned, considered both 

neuropsychological functioning and self-efficacy, measured at the end of treatment 

through the administration of the Situational Confidence Questionnaire (Annis, 

1982), as potential predictors of relapse. The regression analysis conducted 

confirmed self-efficacy and cognitive functioning, as measured by the symbol digit 

test, could predict relapse at 6 months follow up; self-efficacy remained predictive at 

12 months follow up, whilst cognitive functioning was associated to earlier lapses 

but not to relapse at the second follow up. Although an interaction between the two 

variables was not shown by the statistical analysis, the authors suggested that patients 

with poor cognitive functioning may have difficulty in learning new skills and 

developing self-efficacy to cope. 
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4. Discussion 

4.1 Neuropsychological factors 

In 1977 Gregson & Taylor’s study pioneered a research trend which 

continued enthusiastically through the 1980s, as potential predictors of treatment 

outcome for alcohol addiction were identified. This enthusiasm seemed to fade when 

studies began providing inconsistent findings. Although the interest on the 

neuropsychological correlates of alcohol consumption is still strong, fewer studies 

are currently focusing on their predictive value. Interestingly, the main research 

designs in the area have changed little, even when possible limitations in the adopted 

methodologies had already been identified in early reviews (Knight and Longmore, 

1994). 

The studies here reviewed confirm that the relationship between 

neuropsychological measures and treatment outcome, as defined by Eckardt et 

al.(1988), is variable and fragile. In many studies neuropsychological measures were 

significantly associated to treatment outcomes and could differentiate relapsers from 

abstainers at follow up; yet, only nine studies identified neuropsychological measures 

as able to predict treatment outcome on the basis of regression analyses. The studies 

varied in the measures employed and the neurocognitive abilities assessed: one study 

found memory as predictive of relapse (Sussman et al., 1986), two studies found 

processing speed as predictive (Durazzo et al., 2008; Allsop et al., 2000); executive 

functioning was identified as predictive in one study (Morrison, 2011) and global 

cognitive functions were predictive in four studies (Gregson and Taylor, 1977; 

Abbott and Gregson, 1981; Walker et al., 1983, Parsons et al., 1990). Overall then 

these results seem to suggest that global cognitive functioning is more likely to 

provide prognostic information. However this conclusion is suggested cautiously, as 
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there are methodological limitations of current studies which may limit 

generalisation to a broader population. 

Some early studies pre-date agreed diagnostic criteria for alcohol use 

disorders (American Psychiatric Association, APA, 1980, 1987, 1994); it is unclear if 

all the participants, recruited as “alcoholics”, would meet criteria for alcohol 

dependence as used in more recent studies. Gregson and Taylor (1977) and Abbott 

and Gregson (1981) used the Patterned Cognitive Impairment test (PCIT), which 

seemed able to detect early cognitive deterioration; however, the authors did not 

provide information on areas investigated by the test. PCIT required to remember 

and correctly order designs of ten symbols (Knight and Longmore, 1994). Walker et 

al.(1983) and Parsons et al.(1990) conversely administered a battery of different 

measures, which they summarised in a cognitive index. Walker et al. combined six 

measures (Category Test, Tactual Performance test, Total Time, TMT, TPT 

Localization, Digit-Symbol and Block Design) to obtain a Brain-Age Quotient 

(Reitan, 1974). Parsons et al. combined more than 15 measures covering clusters of 

verbal and visuo-spatial memory, perceptual motor, problem solving and semantic 

memory. Altogether the cognitive indexes explained only a limited amount of 

variance, which reduced the predictive value of the single measures. 

Most researchers have attempted to clarify the impact of neuropsychological 

impairments on the capacity to maintain abstinence by adopting a model of a linear 

relationship between neurocognitive abilities and the treatment outcomes. A linear 

model would ascribe to cognitive difficulties a causal role when patients fail to apply 

relapse prevention strategies (Bates, Bowden, & Barry, 2002). Drawing a 

comparison between alcohol-related cognitive deficits and traumatic brain injury, 

Bates et al. (2002, 2006, and 2013) have suggested reframing the relationship 
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between alcohol-related cognitive deficits and treatment outcomes by adopting 

models which include mediation and moderation. In subjects with traumatic brain 

injuries psychosocial adaptation is often indirectly influenced by cognitive deficits, 

which moderate interpersonal and contextual factors and influence the behavioural 

outcomes. (Bates, Bowden, & Barry, 2002). 

 In alcohol dependent individuals, a mediation model would conceive 

cognitive deficits (predictors) as influencing treatment outcome through their 

impairing effects on intrapersonal and environmental factors. These dynamics also 

influence the treatment process, which in turn affects outcome (Bates, Buckman, & 

Nguyen, 2013). Cognitively impaired individuals are less likely to remember 

information related to treatment and to learn drink refusal skills and implement these 

prospectively (Teichner, 2002). 

 The moderation model considers cognitive impairment as a moderator 

affecting the strength or the direction of intrapersonal and environmental factors, 

which influence the change and the outcome. Moderation and mediation can occur at 

the same time and explanatory value of both models suggests their integration rather 

a mutual exclusion. 

This review included a few studies in which potential interactions were 

assessed, although they did not always refer to mediation or moderation models. 

Walker et al.(1983) and Wolwer et al. (2001) focused on how treatment factors 

interact with neuropsychological abilities, whilst intrapersonal factors were 

considered by Sheehan (1989), Allsop et al.(2000) and Tapert et al.(2004). Allsop et 

al.’s(2000) was the only study which reported that cognitive functioning and post-

treatment self-efficacy could provide prognostic information.    
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4.2  Methodological considerations 

The investigation of neuropsychological predictors of treatment outcome has 

been carried out by studies adopting prospective designs. This reduces the 

applicability of domains assessment suggested by Higgins and Green (2011), which 

are more applicable to randomised controlled studies of treatments. Study designs 

impeded randomisation and concealment of allocation to treatment and similarly the 

blinding of participants and personnel. Three studies (Walker et al, 1983.; Moryama 

et al., Sussman et al., 1986) reported blinding of investigators, referring to the 

collection of follow up data by investigators who were unaware of the 

neuropsychological scores obtained by the subjects.  

Most of the studies provided limited information about the treatments 

delivered, compliance by patients, the nature and the attendance of available 

aftercare support. Noel et al. (2002) examined subjects attending an outpatient 

treatment, whilst the remaining studies examined participants attending inpatient 

detoxification programmes. Wolwer et al. (2001) compared three treatment strategies 

but reported no interactions with neuropsychological functioning and personality 

disorders. Similarly, Allsop et al. (2000) allocated the participants to three treatment 

groups but no differences in outcome were reported between the three groups.  

A general limitation for most of the studies was the small sample size; five 

studies (Bowden-Jones et al., 2005; Loeber et al., 2010; Moriyama et al, 2002; Noel 

et al., 2002; Wicks et al., 2001) reported that approximately 20 participants attended 

follow-up assessments. Small sample sizes increase the risk of type II error and limit 

the generalizability of the findings. Drop-out rates and limited participations at 

follow up assessments varied among the studies; some studies – especially the ones 

with small samples – reported 100% of attendance, while others reported several 
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subjects not completing the treatment or the study (for instance, 33% of subjects 

dropped out for Wicks et al., 29% for Alterman et al. and 37% for Pitel et al.). 

The neuropsychological areas considered by the reviewed studies were 

assessed through the administration of 64 measures, grouped into unique batteries by 

the authors. Such a variety should be taken into account when generalising the 

results, as different measures might or not correlate with each other, even when 

measuring the same construct. It is possible that combining more than one measure 

for one area (e.g. memory) might reduce the information provided by the single 

measures. Additionally, the tests have been validated in different ways and with 

different population, which did not include individuals with alcohol dependence. 

Sussman et al. (1986) concluded that memory impairment could predict relapse using 

a test which was designed specifically for the study – developed by showing product 

pictures to eight alcoholics and eight staff members –  and not previously validated 

for the studied population. 

Other authors administered batteries ranging from two to 19 tests, with the 

possibility of tiredness effects partially influencing the results.  Although most of the 

test administrations occurred in the first weeks of the detoxification programmes, it is 

possible to speculate that small differences in the length of early abstinence affected 

the results. Wicks et al. (2001) administered the test battery during the first week of 

detoxification, while participants were completing a medical treatment, which is 

likely to have heavily influenced their scores.  Furthermore, independently from the 

number of tests, neuropsychological batteries can only provide partial information on 

the functioning levels of the subjects in real life; whether given by one test, as for 

Gregson and Taylor (1977) or by adding up more measures (Eckardt et al., 1988, 

Parsons et al., 1990; Wolwer et al., 2001), measures of general abilities can account 
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for only a limited amount of the variance in everyday life (Chatytor and Schmitter-

Edgecombe, 2003).  

A variety of treatment outcomes has been considered: six studies defined 

relapse as any post-treatment alcohol intake, whilst six other studies adopted less 

strict criteria and distinguished abstainers from relapsers on the base of the amount of 

alcohol intake following treatment; five studies did not provide clear definitions of 

treatment outcomes, although three studies referred to the number of post-treatment 

drinking days as a dependent variable. In general little attention was given to holistic 

measures of wellbeing at follow ups. These inconsistencies impact on the 

generalisability of the results, as the same post-treatment drinking behaviours would 

be classified as abstinence or relapse by different studies. 

Furthermore, most of the studies relied on self-report measures to gather post 

treatment information on the alcohol intake of participants. Although some of these 

measures are considered valid and reliable (Del Boca and Darkes, 2003), they are 

susceptible to desirability or memory biases, with participants often under-reporting 

amount and frequency of alcohol intake. Some studies supported the self-reports with 

reports from family members or other services involved in after-care, and only two 

studies (Loeber et al., 2010; Tapert et al., 2004) included biological measures to 

confirm the validity of the reports. 

Gender is another factor neglected by most of the studies; alcoholic women 

tend to be more vulnerable than alcoholic men to neurocognitive and motor 

functioning (Nolen-Hoeksema, 2004), yet women are more likely to achieve a 

positive treatment outcome (Adamson, Sellman & Frampton, 2009). Only seven 

studies out of 20 included mixed sample – with Durazzo’s study (2008) having three 

women in a sample of 70 participants – whilst three studies failed to report the 
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gender of the participants. Although the seven studies did not report differences due 

to the participants’ gender, it is possible that studies have not investigated those 

neuropsychological areas in which women present more vulnerability. 

  

 4.3 Limitations of the review 

The methodological limitations identified in the previous paragraph impact on 

the validity of this review. In addition, although sources beyond published papers 

such as dissertations, textbooks and conferences were considered, the final studies 

inserted in the review were all published in peer reviewed journals with the only 

exception of Sheehan's study (1989). The results could consequently reflect a 

publication bias. Furthermore, the review focused on alcohol dependence and 

excluded samples presenting with co-occurring substances disorders and diagnosed 

mental health difficulties. Given the high rates of co-morbidity, the results of this 

review are limited in their ecological validity and applicability to other populations. 

  

4.4 Conclusions and implications 

This review has confirmed that neuropsychological measures provide limited 

prognostic information for alcohol dependence. Although clinical experience 

attributes to difficulties in learning and recalling information, in shifting among 

different tasks, in controlling impulses an increased risk of relapse, studies have to 

date provided limited confirmation to such statements. 

 Chaytor and Schmitter-Edgecombe (2003) have pointed out that the majority 

of neuropsychological tests possess only moderate ecological validity and prediction 

of functioning in everyday life should always take into account how different 

cognitive domains compensate for each other. For example, patients with impaired 
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memory but intact executive skills could develop strategies to overcome the memory 

limitations. Neuropsychological tests usually focus on single abilities and neglect 

interactions and compensation, which presumably occur for the patients attempting 

to maintain post-treatment abstinence. In addition, patients with neurocognitive 

impairments might achieve positive treatment outcome through different processes 

operating for patients with unimpaired cognitive abilities (Bates et al., 2002). Whilst 

impaired abilities can hinder the therapeutic processes by affecting mediators such as 

self-efficacy and compliance, compensating behaviours can occur to determine 

positive outcome: Bates et al. (2002) reported that impaired patients attended more 

Alcoholics Anonymous (AA) and achieved same levels of abstinence of unimpaired 

patients even though the treatment compliance had been poorer. 

Future research may shed light on the interactions between 

neuropsychological abilities and therapeutic processes by adopting designs based on 

moderation and mediation models. The literature of patient predictors of alcohol 

treatment outcome (Adamson, Sellman & Frampton, 2009) was recently reviewed: 

whereas neuropsychological abilities were reported as moderate predictors, strong 

predictive power was attributed to alcohol expectancies, motivation, treatment goals 

and alcohol-related self-efficacy. The latter was investigated by some studies here 

reviewed, which produced inconsistent results; however, the other variables could 

potentially clarify the role of neurocognitive factors in influencing treatment 

outcome.  

Treatment modalities represent another important, yet insufficiently 

investigated factor which may mediate the influence of neuropsychological abilities 

on treatment outcomes. Wolwer et al.(2001) and the project MATCH (Donovan et al, 

2001) did not report interactions between treatment modalities and neurocognitive 
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conditions, while a more promising direction is offered by psychological intervention 

integrating or preceding cognitive remediation. These interventions have focused on 

various neurocognitive skills, both to increment the treatment efficacy and increase 

the long term likelihood of abstinence thanks to improved memory, executive 

functions and psychological wellbeing (Bates et al., 2013). 

Several methodological limitations were identified by this review and if taken 

into account by future researchers, more reliable results could be achieved. A more 

balanced attention to gender differences, a more careful use of statistical analyses, 

well defined treatment outcomes, reliable methods of recording post-treatment 

drinking behaviours - including biological samples- both for frequency and amount, 

homogeneous history of alcohol dependence, comprehensive and reliable 

neuropsychological measures are all elements that could overcome the 

inconsistencies so far reported. 
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Abstract 

 

Aims Drinking behaviours are regulated by motivational tendencies – fast and 

automatic responses to alcohol related cues - and by a reflective system which can 

inhibit impulsive actions. While heavy drinkers tend to display an approach 

tendency, an avoidance tendency has been promoted by the Cognitive Bias 

Modification, a training that has reduced relapse rate in individuals treated for 

alcohol dependence. This study investigates motivational tendencies in a group of 

young heavy drinkers and matched controls.  

Methods Participants were selected on the basis of their scores on the Alcohol Use 

Disorders Identification Test (AUDIT) and 23 heavy drinkers were compared with 

20 social drinkers on a Relevant-Stimulus Response Compatibility (R-SRC) task. 

The R-SRC is a measure of automatic motivational tendencies and it requires to 

move a manikin away or towards alcohol related and neutral pictures on a computer 

screen. Neuropsychological tests and the Attentional Control Scale (ACS) were also 

administered. 

Results Heavy drinkers and controls differed in their responses on the R-SRC task, 

with heavy drinkers being faster in approaching alcohol related images. There were 

minimal differences in working memory and attention between the two groups, while 

heavy drinkers reported lower scores than social drinkers on the ACS. 

Conclusions Heavy drinkers showed an approach tendency towards alcohol-related 

cues. This might reflect motivational tendencies towards alcohol although these 

could have also been influenced by social desirability effects.  Group differences in 

ACS scores might reflect heavy drinkers’ awareness of alcohol-related cognitive 
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decline. Motivational tendencies and drinking patterns might increase the risk of 

alcohol dependence. 
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1. Introduction 

1.1  Alcohol disorders 

Alcohol appears to fuel the social life of a large proportion of young people in 

Europe. Up to 87% of 14-15 years old students reported having consumed alcohol in 

their lifetime and 57% reported alcohol consumption in the month prior to the survey 

(Hibell et al., 2012). Across the European countries, young people differ 

considerably in the average amount of alcohol consumed. The United Kingdom 

ranks among the highest levels of alcohol consumed (Hibell et al., 2012), where 

young drinkers between eleven and fifteen years old have almost doubled their 

alcohol intake over the last twenty years (Fuller, 2012). Yet, the taste of alcohol turns 

bittersweet when the health risks associated with its consumption are made explicit. 

In young people up to 24 years old, alcohol is the principal risk factor for disability, 

when adjusted for life years (Gore, 2011). Young
1
 and older people present with 

different drinking patterns: while older drinkers consume more often and more 

regularly, younger drinkers are more prone to binge drinking (Office for National 

Statistics, 2013). 

 Although researches have not reached consensus on the definition of binge 

drinking or clinical cut-offs (Courtney & Polich, 2009), binges are usually 

considered to be single episodes of alcohol consumption that lead to intoxication. 

Key factors are the amount of alcohol consumed at once and the speed of drinking, 

with five drinks in a row constituting a binge; there is similar uncertainty about the 

duration of these drinking patterns in distinguishing dependence from binge drinking 

(Courtney & Polich, 2009). A variety of health and behavioural risks are associated 

with binge drinking, such as increased risk of regretted and unprotected sex (Hibell 

                                                           
1
Between 16-24 years old 
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et al., 2009, 2012), alcohol poisoning (Rehm et al., 2003), self-harm and suicide 

(McCloud, Barnaby, Omu, Drummond & Aboud, 2004), and accidental death 

(Thunstrom, 1988). Other risks are related to influence on neural development: binge 

drinkers are more vulnerable to the toxic effects of alcohol and have different 

cerebral activation patterns and neuropsychological responses, when compared to 

light drinkers or abstainers (Mota et al., 2013). Binge drinking students have been 

found to display impaired performances on neuropsychological measures testing 

verbal working and declarative memory, sustained attention, inhibitory control and 

cognitive interference (García-Moreno, Exposito, Sanhueza & Angulo, 2008; 

Goudriaan, Frekin & Sher, 2007; Hartley, Elsabagh & File, 2004; Heffernan, Clark, 

Bartholomew, Ling & Stephens, 2010; Johnson et al., 2008, all cited in Mota et al., 

2013). 

 

1.2 Motivational tendencies 

Alcohol use is socially and culturally promoted within Western society, yet on 

the individual level, cognitive processes are involved in the promotion ─ or 

avoidance ─ of drinking behaviours. Motivational models have recently focused on 

approach avoidance tendencies, which are automatic motivational responses, 

unconscious and fast. They can be measured in experimental conditions by 

presenting stimuli for less than 1000ms (Krieglmeyer, De Houwer & Deutsch, 2013). 

Approach avoidance tendencies are considered independent of the valence of the 

stimuli and can be compared to the survival needs of approaching rewards and avoid 

punishments. Individuals might present both approach and avoidance inclinations to 

drinking alcohol, and potential conflicts might occur outside the person’s awareness 

(Cox, Fadardi & Klingers, 2006, in Barkby, Dickson, Roper & Field, 2012).  
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Different paradigms have been used to investigate automatic cognitive 

processes, in heavy drinkers and help-seeking dependent drinkers. Studies using the 

Implicit Association Test (Greenwald, McGhee, & Schwart, 1998)  found that heavy 

drinking students were prone to associate words related to alcohol with words related 

to approach behaviours rather than avoidance; this association was also positively 

correlated with measures of drinking behaviours such as number of binge episodes 

(Ostafin and Palfai, 2006; Palfai and Ostafin, 2003). 

 The Relevant-Stimulus Response Compatibility task (R-SRC; Bradley, Field, 

Mogg & De Houwer, 2004; Mogg et al., 2003) is another measure of automatic 

motivational tendencies. The R-SRC requires moving a manikin towards or away 

from neutral or alcohol-related pictures on a computer screen and it is considered 

relevant as the instructions explicitly refer to the content of the pictures (Field et al., 

2008), where participants have to acknowledge whether each picture’s content is 

neutral or alcohol related. The R-SRC task was adopted to demonstrate that heavy 

drinking students are faster to approach than to avoid alcohol-related pictures (Field, 

Kiernan, Eastwood & Child, 2008); this tendency was correlated with weekly alcohol 

intake and was not found in light drinkers.  A similar approach tendency was found 

when heavy drinking students were tested with the irrelevant Approach Avoidance 

Task (AAT; Rinck & Becker, 2007), where they pulled or pushed a joystick 

according to the shape (landscape versus portrait) of pictures with alcohol-related 

and neutral content presented on a computer screen (Wiers, Rinck, Dictus, & van den 

Wildenberg, 2009). Specifically, irrelevance refers to instructions that are not 

associated with the content of the images, which increases the likelihood of relatively 

automatic responses (De Houwer, 2003).  
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 Wiers et al. used the AAT paradigm with hazardous drinkers (2010) and 

dependent drinkers (2011) to re-train automatic approach tendencies by associating 

the majority of pictures requesting avoidance (by pulling the joystick) with alcohol-

related pictures. Both clinical and non-clinical participants reduced alcohol intake at 

follow up. The same procedures were formalised as Cognitive Bias Modification 

(CBM), which was confirmed as equally successful when applied to in-patients 

treated for alcohol dependence (Eberl, Wiers, Pawelczack, Rinck, Becker & 

Lindenmeyer, 2012). CBM training preceded a cognitive behavioural treatment and, 

when compared to a sham-treatment and no treatment condition, significantly 

reduced the number of participants who relapsed after treatment completion (Eberl et 

al., 2012).   

While CBM has been used to promote avoidance, Spruyt et al. (2013) 

questioned the nature of this intervention on the basis of their findings: at the 

completion of an inpatient treatment, alcoholics “naturally” displayed an avoidance 

tendency on the R-SRC whilst social drinkers displayed an approach tendency. 

Additionally, at six months follow up, it was found that the strength of the avoidance 

was related to the likelihood of relapse. The authors suggested that the avoidance 

tendency might have been the result of attending a standard inpatient treatment for 

alcohol dependence that promoted the acquisition of a new, motivational tendency. It 

was argued that abstinent drinkers might experience more self-control dilemmas 

when exposed to alcohol-related cues, or that avoidance might prevent the emotional 

processing of the dependence.  Attentional Control was another factor that 

determined the efficacy of the avoidant strategy, as indexed by the Attentional 

Control Scale (ACS; Derryberry, 2002; Derryberry & Reed, 2002). 
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 Conceived as a component of executive functioning, attentional control refers 

to people’s ability to flexibly control their attention over perception, thoughts and 

different tasks. It is therefore possible that when abstinent, individuals possess 

sufficient control, an avoidance strategy seems sustainable, but when control is low, 

avoidant abstainers seem more vulnerable to alcohol-related cues and are more likely 

to relapse (Spruyt et al., 2013). This argument appears to be in line with the recent 

conceptualisation of addictive behaviours as resulting from the interaction between 

two semi-independent systems: a fast, impulsive system which evaluates the stimuli 

in terms of motivational valence and a slower, reflective, inhibitory system which 

regulates impulses and emotions (Wiers et al., 2007; Wiers & Stacy, 2006). 

Impairment in the second system, whose functions overlap with executive functions, 

could make drinkers more vulnerable to automatic cognitive processes (Peeters, 

Wiers, Monshouwer, Schoot, Janseen, & Vollebergh, 2012; Thush, Wiers, Ames, 

Grenard, Sussman, & Stacy, 2008). Such vulnerability is increased by the fact that 

drinking alcohol in itself has a negative impact on executive functions (Nixon, 2013; 

Noel et al, 2001).   

 

1.3  The Present Study 

The majority of previous studies on motivational tendencies have focused on 

clinical populations of dependent drinkers seeking help or on ‘heavy drinking’ 

students. The two populations differ radically in drinking patterns and amount of 

alcohol consumption. In studies of ‘heavy drinkers’ a score of eight on the Alcohol 

Use Disorders Identification Test (AUDIT; Saunders, Aasland, Babor & Grant, 1993) 

was sufficient to label participants as heavy drinkers (Ostafin & Palfai, 2006).  
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We aimed to assess approach/avoidance tendencies in a population of drinkers 

who are not seeking help, yet present markedly dysfunctional drinking patterns as 

evidenced by very high scores on AUDIT and more frequent binge drinking. We 

hypothesised that a non-clinical sample, as assessed with an R-SRC task, would 

present an approach rather than avoidance tendency towards alcohol cues. In order to 

investigate whether heavy drinking influenced participants’ neuropsychological 

functioning, we administered a battery of measures on pre-morbid intelligence, 

working memory and executive functions (attention, processing speed and cognitive 

flexibility). In addition, we administered the ACS and hypothesised that heavy 

drinkers would have lower scores on the ACS and that their performance in 

neuropsychological tests would correlate with both their attentional control abilities 

and their drinking patterns (AUDIT and binge drinking scores). We also explored 

whether neuropsychological performance and attentional control influenced 

performance on the R-SRC task in terms of motivational tendencies and accuracy of 

responses.    

 

2.  Method 

This study was part of a joint project with another UCL Clinical Psychology 

Doctorate student, Bradley Platt. Contributions of each trainee are outlined in 

Appendix A. 

2.1 Participants 

Both heavy drinkers and controls were recruited from students and staff at the 

University College London (UCL). Recruitment of heavy drinkers was extended to 

an association campaigning for real ale. All UCL staff and students received an email 

notification via the university notification system, where they were provided 
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information about the study and invited to complete an online survey. A similar 

email was sent to the ale association members through their monthly online program 

after contacting the association director for permission. The survey comprised 

questions investigating participants’ demographics and whether they met eligibility 

criteria, the AUDIT, the HADS (see following paragraph for details) and questions 

related to drug use. Over 400 participants from the UCL pool and over ten members 

of the ale association completed the survey.  

The allocation of participants to the heavy drinker and control groups was 

based on AUDIT scores: respondents who scored fifteen and above were considered 

heavy drinkers, and those below eight were controls. Participants were excluded if 

they were not fluent in English; or if they had a diagnosis of dependence on 

alcohol/illicit drugs, a history of brain injury, past or current psychotic experiences, a 

diagnosis of learning disabilities, reading problems and use of antipsychotic 

medication. 

On the basis of these criteria, 20 heavy drinkers and 20 controls were 

recruited from UCL, with three additional heavy drinkers from the Campaigning for 

Real Ale society. Data of two participants, one in each group, were excluded from 

the analysis due to errors in the screening process. 

 

2.2 Measures 

1. Relevant Stimulus Response Compatibility (R-SRC) task (Bradley, Field, 

Mogg & De Houwer, 2004; Mogg et al., 2003). Pictorial stimuli for the task 

consisted of a 16 alcohol related-pictures (e.g. a man drinking beer) and 16 neutral 

pictures that did not contain alcohol. Half the pictures were the same as those used 

by Spruyt et al. (2013), while the remaining ones were substituted with pictures 
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portraying contents more familiar to British participants (e.g. a pub instead of a café 

as the site of alcohol consumption). Alcohol-related and unrelated pictures were 

matched closely in perceptual features (brightness, complexity) and content (e.g. a 

man drinking water versus a man drinking beer). The height of these pictures varied 

between 246 and 250 pixels, and their width between 182 and 343 pixels. Affect 4.0 

(Spruyt et al., 2010) was used to program the R-SRC task. The task included two 

blocks of 64 trials, where all pictures appeared in the centre of the computer screen 

and were presented twice in each block. For each picture, the manikin - 79 pixels 

high and 51 pixels wide - was presented once above the picture and once below it. 

Participants had to press arrow keys to move the manikin up or down. Instructions 

for the compatible block were to move the manikin towards alcohol-related pictures 

and away from alcohol-unrelated pictures. For the incompatible block, the 

instructions were to move the manikin away from alcohol-related pictures and to 

move it towards alcohol-unrelated pictures. Eight practice trials were presented 

before each block. When the response was incorrect (e.g. if the manikin was moved 

towards alcohol in the incompatible block) a bleep was emitted. 

 

 

Figure 1 

Two examples of alcohol related pictures used in the R-SRC task 
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Fig 2 

Two examples of alcohol unrelated pictures used in the R-SRC task 

 

2. Attentional Control Scale (ACS). The ACS (Derryberry, 2002; Derryberry 

& Reed, 2002) is a self-report scale consisting of 20 items. It measures the 

individual’s ability to focus perceptual attention, switch attention between tasks, and 

flexibly control thought (Derryberry, 2002).  Each item was scored on a 4-point scale 

and the total scores were proportional to the individual attentional control.  

3. Spot the Word Test (STWT; Baddeley, Emslie & Nimmo-Smith, 1993) is a 

measure of pre-morbid intelligence. It consists of 60 letter-string pairs containing a 

real word and an invented, yet plausible one. Participants are instructed to identify 

the real word. The test is highly correlated with other measures of pre-morbid 

intelligence; for instance, a convergent validity of 0.83 was reported with the 

National Adult Reading Test. 

4. Trail Making Test (TMT) (Army Individual Test Battery, 1944) consists of 

subtests A and B. In part A participants have to join up in ascending order 25 

numbered circles dispersed randomly on a paper sheet. In part B the circles contain 

both letters and numbers, and the participants have to join those alternating numbers 

and letters in ascending order (e.g. 1-A-2-B etc.). The test produces two scores of 
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completion time and number of errors, although a third score – Trail B-Trail A– is 

reported here, as it provides an index of cognitive flexibility. 

5. Story Recall (Wilson, Cockburn & Baddeley, 2003) assesses verbal 

memory span. Participants listen to a short prose and are instructed to repeat as much 

as possible right after listening (immediate recall) and twenty minutes later (delayed 

recall). Scores of one or half point are given according to the accuracy of recall for 

each component of the text.  

6. Single Digit Cancellation Task (SDCT) is a measure of sustained attention 

and processing speed (White & Lintzeris, 2010). Participants are presented with a 

block of 400 digits, and are instructed to identify and cross out all the number 4s 

while ignoring the other numbers. Both completion time and omissions are included 

in the scoring. 

7. Digit Span Test (DS) is a measure of short-term memory (Richardson, 

2007). Participants are presented with increasingly longer lists of digits and asked to 

repeat them; in the “forward” condition, digits are repeated following the order in 

which they are presented, and in “backwards” condition, the digits are repeated in a 

reverse order. The test is a component of the WAIS-IV edition (Wechsler, 2008). 

8. Verbal and Category Fluency tasks are components of the Controlled Oral 

Word Association Task (Benton, Hamsher & Sivan, 1983). Participants are given 

one minute for each condition, to generate words beginning with a letter or within a 

precise category. To accomplish the tasks it is necessary to exert executive control 

over cognitive processes such as selective attention, mental set, internal response 

generation and self-monitoring (Patterson, 2011), hence it requires abilities that fall 

under the umbrella of executive functions. 
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9. Hospital Anxiety and Depression Scale (HADS). The brief self-assessment 

scale (Zigmond & Snaith, 1983) comprises of fourteen questions focused on 

symptoms of depression and anxiety in the week prior to completion. The instrument 

possesses good specificity and sensitivity both in primary care, psychiatric and 

general populations (Bjelland, Dahl, Haug & Neckelmann, 2002). 

10. Alcohol Use Questionnaire (AUQ). The self-report measure (Mehrabian & 

Russell, 1978) investigates participants’ habitual use of alcohol. Rather than asking 

for precise amounts of alcohol consumption, it elicits an estimation of the quantity 

consumed in the previous six months. AUQ scores take into account the number of 

alcoholic drinks per week, the hourly speed of drinking, the number of episodes of 

intoxication in the previous six months and the percentage of drinking episodes 

leading to intoxication.  Total scores on the AUQ are calculated through an equation: 

Item 3 + Item 6 + Item 9 + (4 x Item 10) + Item 11 + (0.2 x Item 12).  

The questionnaire also provides a Binge Score, based on the relationship 

between drinking patterns and alcohol intake. An equation which combines answers 

given in items 10 (speed of drinking), 11 (number of intoxications in the previous six 

months), and 12 (the percentage of intoxications over all drinking episodes) provides 

an indication of drinking patterns (Townshend & Duka, 2002).  The AUQ possesses 

good reliability (r= 0.73) in measuring habitual drinking (Townshend & Duka, 

2002). 

11. Alcohol Use Disorders Identification Test (AUDIT). The self-report 

questionnaire (Saunders, Aasland, Babor & Grant, 1993) consists of ten items 

investigating alcohol use, potential symptoms of alcohol dependence and alcohol-

related problems. The AUDIT provides cut-off scores to distinguish different levels 

of risk linked to the alcohol consumption: hazardous drinking, harmful drinking and 
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potential intervention in alcohol dependence. Alcohol use problems in a student 

population should be detected by scores above a cut-off of eleven (Fleming, Barry & 

MacDonald, 1991).  

In addition to standardised measures, five questions were added to the self-

administered AUDIT to record each participant’s use of tobacco, illicit drugs and 

benzodiazepines, as well as frequency of use. 

 

2.3  Procedure  

This study was approved by the Graduate School Ethics Committee of 

University College London and all participants provided written informed consent. 

Participants agreed to abstain from alcohol and illicit substances for the 24 hours 

prior to the testing; such abstinence was tested and confirmed by using a 

breathalyser, which provided negative results for all. Individualised test 

administration took place on UCL premises and lasted between two and three hours, 

with tests administered in a consistent sequence. Participants completed the R-SRC 

task, Immediate Story Recall, Digit Span, Spot the Word, Trail Making Test A & B, 

SDCT, Verbal and Category Fluency, Delayed Story Recall, ACS and AUQ.  

Participants were paid £12/18 – according to the length of testing – to compensate 

for their participation time.  

 

2.4  Power Analysis 

Power analysis was informed by the work of Griffith and colleagues (2012) 

on prospective memory, which was investigated on the same population by another 

trainee. Sample size was calculated using G*Power (Faul, Erdfelder, Lang and 

Buchner, 2007) on the basis of effect sizes identified as large (g= 0.80); alpha was 
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specified at 5% and desired power at 80%. The required sample size is estimated at 

32. However, previous studies have reported for the R-SRC task effect sizes 

identified as small to moderate. Consequently, unless the effect size in the current 

study is larger, it might not be detected in the current sample.  

 

2.5  Data Analysis  

Scores on survey, questionnaires and neuropsychological tests were manually 

entered in a SPSS 20.0 dataset. Data from the R-SCR were later merged on three 

copies of the dataset to compute analyses with outliers to assess accuracy, and 

without outliers to assess R-SRC scores. Differences between groups in demographic 

characteristics, drinking measures and neuropsychological performance were 

calculated using t-tests. Chi-square test was employed to compare the groups’ 

frequency of drugs use. 

T-tests were used to assess group differences on each task, while a one-tailed 

t-test was used to compare the groups on the final R-SRC scores (approach-

avoidance tendencies). One-sample t-tests were calculated separately for each group 

to ascertain whether participants showed R-SRC scores that were significantly 

different from zero (e.g. indicating approach or avoidance bias). A repeated measures 

analysis of variance (ANOVA) was employed to assess whether the block order for 

the compatible task (presented in the first or second block) impacted on the R-SRC 

scores between the groups. T-tests were then used to ascertain whether the two 

groups differed on R-SRC scores on the different blocks. Accuracy of responses on 

both blocks and on trials were analysed separately with repeated measures analysis 

of variance (ANOVA).  
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In addition, relationships between drinking measures (AUQ, AUDIT, Binge 

drinking and drinking days), ACS and neuropsychological variables which differed 

between groups were explored with within group Pearson's r correlations. 

 

3. Results 

3.1 Participants demographics and drug use 

In total, 41 participants were tested. Heavy drinkers and controls did not differ 

in gender, age, Spot the Word scores or anxiety and depression (Table 1). Significant 

differences were identified in the intake of alcohol, with heavy drinkers scoring 

higher on the AUDIT and AUQ, and reporting more drinking days in an average 

week (Table 2). More heavy drinkers reported higher use of cigarettes, cocaine, 

MDMA, benzodiazepines and amphetamines than controls (Table 3). 

 

Table 1  

Descriptive statistics for gender, age, depression, anxiety and Spot the Word in the 

Heavy Drinker and Control Group 

 Heavy Drinkers 

(n=22) 

Control Group 

(n=19) 

Difference 

 Mean (SD) Mean (SD)  

Number of M/F 14/8 12/7     χ
2
  = 0.001, p = 0.950 

Age  25.13      (10.14) 26.89 (6.53) t(39)= -0.648,  p= 0.521 

Spot the Word  43.70      (9.47) 45.36 (6.93) t(37)= -0.625,  p= 0.536 

Anxiety (scores on 

HADS) 

 10.50      (2.32) 11.52 (2.89) t(39)= -1.259,  p= 0.216 

Depression (scores 

on HADS) 

  8.27      (2.05)  8.52 (1.61) t(39)= -0.435,  p= 0.666 
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Table 2   

Descriptive statistics for alcohol use in the Heavy Drinker and Control Group 

Alcohol Use: Heavy Drinkers 

(n=22) 

Control Group 

(n=19) 

Difference 

 Mean (SD) Mean (SD)  

AUDIT scores 23.13  (4.25)   3.73 (1.91) t(30.03)= 19.25,  p<0.001 

Drinking Days per 

week 

  4.63  (1.29)   1.42 (1.34)       t(39)= 7.79,   p<0.001 

AUQ scores 67.03 (29.87) 10.49 (6.19)    t(20.88)= 8.52,   p<0.001 

Binge scores 40.45 (21.99)   7.91 (4.90)   t(22.19)= 6.60,   p<0.001  

 

  

Table 3   

Number of participants reporting use of other drugs in the Heavy Drinker and 

Control Group 

 Heavy Drinkers Control Group Difference 

 Number of participants using drugs  

Benzodiazepines 5 0  χ
2
  = 4.92,   p=0.027 

Cannabis 13 1 χ
2
  = 13.13, p< 0.0005 

Cigarettes 14 1 χ
2
  = 14.97, p< 0.0005 

Cocaine 7 0  χ
2
  = 7.29,  p= 0.007 

MDMA 8 0  χ
2
  = 8.58,  p= 0.003 

Speed 3 0  χ
2
  = 2.80,  p= 0.095 

 

 

3.2 Neuropsychological measures (Table 4) 

 Heavy drinkers and controls significantly differed in only two of the 

tests administered. In the single digit cancellation task, heavy drinkers committed 

more errors; on the backwards digit span, they recalled fewer digits when compared 

to participants in the control group. The groups did not differ in their performance on 

Single Digit Cancellation Task-time, Forward Digit span, Letter and Category 



70 
 

Fluency, differences between Trails A and B, errors in Trails A and B or Prose 

Recall. 

Table 4 

Neuropsychological performance in the Heavy Drinkers and the Control Group                                                                                    

Neuropsychological 

Test 

Heavy Drinkers 

(n=22) 

Control Group 

(n=19) 

Group Difference  

(Test Statistic) 

Mean (SD) Mean (SD)  

SDCT -time 51.85  (10.57) 61.30  (26.50) t(37)= -1.47,   p=0.148 

SDCT-omissions   3.55    (4.63)  1.05    (1.58) t(37)=  2.22,   p=0.032 * 

Digit-Forwards   7.22    (1.15)  7.89    (1.14) t(39)= -1.85,   p=0.072 

Digit-Backwards  5.18     (1.53)  6.47    (1.12) t(39)= -3.03,   p=0.004 * 

Letter fluency 17.27    (3.78) 19.21   (5.58) t(39)= -1.31,   p=0.196 

Category fluency 25.09    (4.70) 24.73   (6.17) t(39)=  0.208, p=0.836 

Trails B-A 24.68  (19.76) 20.02  (15.16) t(38)=  0.208, p=0.836 

Trail A- errors   0.09    (0.29)  0.05    (0.23) t(38)=  0.413, p=0.682 

Trail B- errors   0.68    (1.58)  0.055  (0.23) t(38)=  1.657, p=0.106 

Recall Prose 

(delayed) 

  7.47    (2.81)  7.16    (3.38) t(38)=  0.821, p=0.417 

*    t-tests are significant at the 0.05 level (2-tailed), not corrected for multiple 

comparisons 

 

On the ACS, the control group had significantly higher scores (M=57.58, 

SD=8.39) than the heavy drinkers (M=51.54, SD=8.52), t(37)= -2.209, p= 0.033.  

 

3.3  R-SRC Task 

 Prior to calculating individual R-SRC scores, all outliers and errors 

were excluded, using criteria based on previous research conducted with this task 

(Spruyt et al., 2013). First, response latencies above 5000ms (~ 0%) were removed.  

Next, response latencies deviating more than 2.5 SD from the participant's mean 

were removed from each response condition (compatible and incompatible) 

separately (3%). Finally, response latencies to all error trials in which the first 
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response was incorrect (error trials 5.5%) were removed. Individual R-SRC scores 

were calculated for each participant by subtracting their mean response latency in the 

compatible block from the mean response latency in the incompatible block. Positive 

R-SRC scores therefore reflect a behavioural tendency to approach alcohol cues, 

whereas negative scores are indicative of avoidance. In the administration of the task 

we aimed to counterbalance the order of the blocks – compatible and incompatible – 

across the participants, although the balance between block orders was not achieved 

(see frequencies in Table 5). 

Normality checks were performed on the distribution of R-SRC scores. 

Skewness scores approached significance (z=2.58); however a Kolmogorov-Smirnov 

test demonstrated that the R-SRC scores were normally distributed [D (41) = 0.155, 

p= 0.015], and parametric tests could be performed without transforming the data 

(Field, 2009).  

 

 

 Figure 3 

Mean (SD) R-SRC scores in milliseconds for each group.  

** signifies R-SRC scores significantly different from 0, p<0.05  

† signifies difference between group means, p < 0.05 
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 As seen in Figure 3, R-SRC means were positive for both the groups 

and the heavy drinkers’ mean was higher. A one-tailed t-test supported our 

hypothesis, t(39)=1.70,  p=0.048. However, no significant differences were found 

when the groups were compared with t-tests in the response latencies of both tasks 

separately. When instructed to approach alcohol-related images, both heavy drinkers 

and controls displayed similar responses [t(39)=- 0.354, p=0.726]; when instructed to 

move away from alcohol, the two groups did not differ [t(39)=1.257, p=0.216]. 

A factorial repeated-measures ANOVA showed a main effect of task [F(1, 

39)=11.11, p=0.002, η= 0.222], with shorter latency in approaching alcohol-related 

images (M=751.88, SD=98.94) than in avoiding them for both groups (M = 824.97, 

SD = 155.60). There was no main effect of group [F(1,39)= 0.51, p=0.48,], but there 

was a marginal interaction between task and group [F(1,39)= 2.89, p=0.097, η= 

0.069]. 

Differences in response latencies were compared separately for each group 

using a one-sample t-test. Whereas response latencies did not differ from zero in the 

control group [t(18)=1.33, p= 0.200], heavy drinkers were faster in approaching 

alcohol than in moving away from it [t(21)=3.30, p= 0.003]. Block order also 

appeared to influence the response latencies. Table 5 reports the R-SRC scores 

obtained by each group in both conditions according to the presentation order of the 

compatible task.  
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 Table 5 

R-SRC scores (Incompatible - compatible) scored by each group according to the 

order in which the compatible task was presented. 

  R-SRC scores  

Compatible task as first block  Compatible task as second block 

Heavy Drinkers N=8, M=158.61, SD=130.70 N=14, M=76.58, SD=158.35 

Control Group N=5,   M=39.83,   SD=43.91 N=14, M=32.60, SD=130.79 

 

  

When the incompatible task was presented in the first block (Table 5), both 

groups scored similarly [t(26)= 0.801, p= 0.430] but heavy drinkers were much 

slower in moving away from alcohol if these instructions were given in the second 

block [t(11)= 2.36, p= 0.042 with equal variance not assumed]. 

 

 Table 6 

Number of correct and incorrect responses grouped by compatible and incompatible 

task 

 Correct responses in each task 

 Compatible Incompatible 

Heavy Drinkers (n=22) 59.86 ( 2.60) 59.77 (2.75) 

Control Group   (n=19) 61.26 (3.39) 61.26 (2.78) 

 

 When the number of correct answers - including the ones with latency 

outliers - were compared across the two groups (Table 6), a trend approaching 

significance was found. In the incompatible block, the control group tended to score 

higher than the heavy drinkers [t(39)= -1.71, p=.094, two-tailed]. No significant 

difference was found [t(39)= -1.49, p=0.144] in the compatible block. 
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 Table 7 

Number of correct and incorrect responses in practice trials for both groups 

 Number of Responses in first 

practice block 

Number of Responses in second 

practice block 

Correct Incorrect Correct Incorrect 

Heavy Drinkers 6.41 (1.36) 1.59 (1.36) 7.09 (1.34) 0.91 (1.34) 

Control Group 6.89 (1.96) 1.11 (1.96) 7.42 (1.01)  0.58 (1.01) 

 

 In order to investigate whether a practice effect was present, the 

number of incorrect responses in practice trials - including outliers - were compared 

between the two groups (Table 7). A factorial repeated-measures ANOVA showed 

only a marginal effect of order [F(1,39) = 3.78, p = 0.059, η=0.088], with both 

groups tending to make fewer errors in the second block (M =0.76, SD = 1.20) than 

in the first block (M = 1.37, SD = 1.67). No group [F(1,39) = 3.78, p = 0., η=0.088], 

or interaction [F(1,39) = 1.49, p = 0.23,] effects were observed. 

 

3.4 Correlations 

Heavy drinkers and controls differed only on two neuropsychological 

variables and on the ACS scores. In order to ascertain whether these differences 

could be linked to their alcohol intake, we calculated a series of Pearson's 

correlations between the indices of alcohol intake, the scores on the ACS and the 

scores on Digit Backwards. Scores of SDCT omissions were not included as the 

values were too small to be relevant. According to our hypothesis, a correlation 

should be expected between the indexes of alcohol intake (AUDIT and AUQ scores, 

number of binges, number of drinking days) and the responses on the R-SRC task. 

Correlations were also carried out to explore whether neuropsychological 

performance was associated with the accuracy of the responses on the R-SRC task 
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and/or response latencies. All the correlations were calculated separately for each 

group. The α level was adjusted to p = 0.01 to reduce type I error rate. 

 

 Table 8 

Pearson's r correlations between neuropsychological variables and alcohol intake in 

heavy drinkers 

 ACS Backwards 

Digit 

Errors in 

incompatible 

block 

Correct 

responses in 

incompatible 

block 

Errors in 

compatible 

block 

Correct 

responses in 

compatible 

block 

R-SRC 

 scores 

AUDIT - 0.482* - 0.303 - 0.386    0.341 - 0.216   0.120   0.166 

BINGE - 0.361 - 0.184   0.194   0.206 - 0.149 - 0.041 - 0.005 

AUQ - 0.308 - 0.240   0.133 - 0.189 - 0.128  0.010   0.130 

Drinking 

Days 

  0.235 - 0.037   0.268 - 0.200 - 0.013  0.064 - 0.580 

*    Correlation is significant at the 0.05 level (2-tailed) 

**  Correlation is significant at the 0.01 level (2-tailed) 

 

 

For the heavy drinkers only a trend (p < 0.05) towards a negative correlation 

was found between the scores on the ACS and the scores of the AUDIT [r(22)= -

0.482, p < 0.05]. Among the controls, no significant correlations were found among 

the variables considered. We omitted reporting the correlations between 

neuropsychological performance and responses in R-SRC task as none were 

significant in both groups. 
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 Table 9 

Pearson's r correlations between neuropsychological variables and alcohol intake in 

controls 

 ACS Backwards 

Digit 

Errors in 

incompatible 

block 

Correct 

responses in 

incompatible 

block 

Errors in 

compatible 

block 

Correct 

responses in 

compatible 

block 

R-SRC 

 scores 

AUDIT -0.288 -0.068 -0.118  0.183 - 0.011  0.082 0.125 

BINGE -0.207 0.100  0.168 - 0.131   0.290 -0.186 0.037 

AUQ -0.042 0.022  0.210 - 0.127   0.303 -0.189 0.083 

Drinking 

Days 

0.399 -0.139  0.105   0.018   0.159 -0.115 0.139 

*    Correlation is significant at the 0.05 level (2-tailed) 

**  Correlation is significant at the 0.01 level (2-tailed) 

 

4.  Discussion 

The main aim of this study was to investigate whether approach tendencies 

towards alcohol-related stimuli in a group of heavy drinkers differed from a control 

group of light drinkers. Additionally, neuropsychological variables were assessed so 

that potential relationships between these variables, approach tendencies and 

drinking habits could be explored.  

The heavy drinkers had average scores of over 20 on the AUDIT, which is the 

clinical cut-off score, following which further diagnostic evaluation for alcohol 

dependence is recommended (Babor, Higgins-Biddle, Saunders, & Monteiro, 2001). 

The AUDIT’s cut-off scores can distinguish among three levels of risk linked to the 

alcohol consumption. Scores between 8 and 15 suggest hazardous drinking, scores 

between 15 and 19 are indicative of harmful drinking, and scores of 20 and above 

suggest the need for an intervention for alcohol dependence. Although our 

participants were not seeking help, sixteen of them reported that because of their 
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drinking someone had been injured within the last year, and twenty of them reported 

that someone (i.e. family members, friends or professionals) was concerned about 

their drinking or advised them to reduce it. 

Results on the R-SRC tasks indicated that, as hypothesised, heavy drinkers 

were faster in the compatible block, where they had to approach alcohol-related 

images and to move away from neutral images, than in the incompatible block where 

the instructions were reversed. Conversely, light drinkers did not differ in their 

response latencies whether they approached or avoided images with alcohol-related 

content.  As predicted, the groups differed in their response patterns, with heavy 

drinkers being approaching alcohol-related images more than light drinkers.  

The order of the blocks, and hence instructions, affected the response 

latencies of heavy drinkers but not of controls. When the incompatible task was 

given in the second block, heavy drinkers' performance was slower than the light 

drinkers' ones, whilst the groups did not differ when the incompatible task was given 

first. It might be possible that once the heavy drinkers started the task with 

compatible instructions, they found it more difficult to switch to incompatible ones.  

Moreover, automatic approach tendencies, expressed in the first block accordingly to 

the instructions, elicited more hesitation when they had to be restrained in the 

incompatible block. The compatible block was likely to reinforce both an approach 

tendency and an attentional bias elicited by alcohol-related cues (Field & Cox, 2008). 

Additionally, heavy drinkers had lower scores on the attentional control scale, hence 

they might have experienced potential difficulties in re-allocating their attention 

commensurate with a different instruction.   

Trend level findings were observed for a higher number of errors in the 

incompatible block in heavy drinkers compared to controls. Heavy drinkers were 
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more likely to approach alcohol as first response when they were instructed to do the 

opposite. These differences might be speculatively attributed to the dilemma faced 

by heavy drinkers regarding moving in a direction opposite to the one desired. The 

number of errors of both groups declined in the second block, suggesting a practice 

effect as participants became more familiar with the task. However, errors were too 

few to ascertain statistically whether the block order affected the correctness of the 

responses.  

Interestingly, the difference in R-SRC scores between heavy drinkers and 

controls was not as strong as might have been predicted on the basis of previous 

studies of heavy drinking students (Field et al., 2008; Ostafin & Palfai, 2006; Palfai 

& Ostainf, 2003).  Moreover, response latencies and number of correct and incorrect 

resposes on the R-SRC task did not correlate with any of the measures of alcohol 

intake in either group. However, it should be noted that our sample of heavy drinkers 

was much more severe in indices of drinking problems (on the AUDIT, M= 23.13, 

SD= 4.25) than samples in previous studies (in Field et al., 2008 on the AUDIT, M= 

16.73, SD= 5.15; in Wiers et al., 2008 on the AUDIT, Median= 13).    

 The lack of correlation between alcohol intake measures and R-SRC scores is 

surprising given the assumption that approach tendencies are developed through 

classical conditioning. According to the incentive-sensitization theory (Robinson & 

Berridge, 1993, cited in Field, 2008) repeated administrations of substances of abuse 

elicit dopamine release, and this sensitises the dopamine system to subsequent 

administrations of the drug.  In this process, the substance acquires more salience and 

stronger motivational properties, driving the individual to repeatedly seek the 

substance and crave for it. Given the high levels of reported alcohol intake in this 

study, we expected that these would correlate with latencies on the R-SRC task.  
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The partial discrepancies in our results could be ascribed to the dilemma 

between approach and avoidance. Although not help-seeking, heavy drinkers might 

have been tempted to avoid alcohol-related stimuli, possibly because they were 

conscious of alcohol’s negative impact on health and professional efficiency as well 

as for social desirability. In fact the R-SRC task, as revelant task, implies an overt 

reference to the content; in addition, participants were attending an experiment in 

which they were asked by clinical psychologists to quantify their alcohol 

consumption by filling in questionnaires. It is likely that the relevance of the R-SRC 

task and the experimental context can elicit social desirability biases. Furthermore, 

the average latency of our participants’ responses to alcohol stimuli was 800ms; 

although each stimulus was present on the screen until the response was completed, 

participants took on average almost a second before beginning an approach or 

avoidance motion. In the attentional bias paradigm, stimulus exposures greater than 

500ms (Field & Cox, 2008) are considered relatively long and as such they allow 

attention to shift and disengage from stimuli. This translates in our paradigm as a 

potentially increased hesitation between approach and avoidance, and it questions 

whether responses can be considered completely automatic. Similar reasons could be 

taken into account when comparing relevant and irrelevant tasks: these are 

considered structurally different and the majority of previous studies reporting 

approach tendencies and CBM have used the irrelevant Approach Avoidance Task.  

R-SRC, IAT and AAT, despite being measures of automatic motivational 

tendencies, have been previously reported to not inter-correlate (Wiers, Gladwin, & 

Rinck, 2011). As a result, comparisons between different clinical groups might lead 

to inconsistent outcomes when different measures are employed. The same 

limitations apply to the clinical use of Cognitive Bias Modification (CBM), as 
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contradictory effects have been attributed to approach and avoidance tendencies. 

Wiers has promoted avoidance training as a component of treatment for alcohol 

dependence which has been proven to be effective in reducing relapse (Wiers et al., 

2011), whereas Spruyt et al. (2013) have linked avoidance tendencies, alongside poor 

attentional control, to an increased risk of relapse. Additionally, studies applying 

CBM have induced an avoidance tendency in participants, yet have failed to find 

differences in approach tendencies between alcoholics and controls prior to treatment 

(Eberl et al., 2012; Wiers et al, 2011). In two studies conducted using the R-SRC 

task, different conclusions were reached. Whereas Spruyt et al. (2013) concluded that 

dependent drinkers develop an avoidance tendency as a coping mechanism through 

the process of pursuing abstinence, heavy drinkers not seeking help displayed 

predominantly approach tendencies (Fields et al., 2008). It should be noted however 

that these authors tested different populations and reached their conclusions through 

different analyses of the data. 

In the present study, heavy drinkers and controls differed in their scores on 

the Attentional Control Scale (ACS), with controls scoring higher on abilities to 

address, sustain and shift their attention. Heavy drinkers' perception of cognitive 

difficulties ─ here specifically linked to attention ─ appeared to suggest a deficit that 

did not emerge in the neuropsychological measures. The two groups did not differ in 

neuropsychological performance except for two measures of errors on the Single 

Digit Cancellation Task, which assesses sustained attention, and scores on the 

Backwards Digit Span, which assesses working memory. Both measures are 

components of executive functions and they seem to associate with heavy drinkers' 

awareness of having reduced attentional control on the ACS. These results can 

partially explain why heavy drinkers committed more errors when the incompatible 
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instructions were given in the second block. Surprisingly, no differences were found 

in Trail Making A or B, the latter of which is considered a reliable and valid measure 

of the capacity to shift between tasks. Furthermore, none of the neuropsychological 

measures correlated with R-SRC scores, response latencies or with any of alcohol 

intake measures.   We did not collect information on when the participants began 

drinking heavily.  Heavy drinkers as young as twenty years old are likely to display a 

premature cognitive decline, especially in tasks related to executive functioning such 

as attention, cognitive control, planning and working memory (Sanhueza,Garcia-

Moreno & Exposito, 2011). It is possible that the majority of the tests administered 

were not sensitive enough to detect changes that did not fall into a more marked 

clinical domain. It is also possible that the characteristics of our sample influenced 

these results. As students of a prestigious university, they were likely to perform at 

ceiling levels and henceforth a drop in their neuropsychological performance would 

have been less likely to be detected; additionally, education level has a buffering 

effect on cognitive decline. However, heavy drinkers did have lower scores on the 

ACS.  As the academic success of our participants was linked to intact attention and 

concentration skills, they were likely to be sensitive to the decline of these skills even 

when it did not reach clinical levels. 

A trend towards negative correlation was found between scores on Attentional 

Control Scale for heavy drinkers and scores on the AUDIT, suggesting that increased 

amount of drinking was associated with perceived difficulties in controlling 

attention. This result is coherent with the view that compromised attentional control, 

as part of executive cognitive functioning, represents a vulnerability towards the 

increased motivational properties of substance-related cues (Field et al., 2008). The 
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correlation does not suggest a causal relationship and impaired attentional control 

could also be a consequence of the heavy drinking.  

 

4.1 Clinical implications and future research 

This study sheds light on a population of young drinkers who reported 

problematic drinking but were not seeking help. They presented with an approach 

tendency toward alcohol-related stimuli, reported reduced attentional control and 

impaired working memory when compared to light drinkers. The combination of 

these features along with high levels of alcohol intake makes this population at risk 

of developing alcohol dependence. In order to minimise the risk, by drawing on the 

already available evidence, regular screenings based on the AUDIT might allow the 

identification of drinkers at risk who could benefit from Brief Interventions (BI: 

Patton, Deluca, Kaner, Newbury-Birch, Phillips, & Drummond, 2013). Potential 

interventions could also be aimed at modifying alcohol approach tendencies, for 

example by applying cognitive bias modification, and at strengthening attentional 

control. 

Our results suggest the need for further investigation into the relationship 

between motivational tendencies and heavy drinking. In relation to our sample, it 

would be helpful to follow up the participants to explore how heavy drinking, 

alcohol-approach tendencies and attentional control might interact in determining 

pathways to different levels of drinking behaviours. Specifically, as our population 

reported problematic drinking but did not seek help, it would be interesting to 

explore whether participants would later require treatment and whether this would be 

accompanied by changes in approach tendency. 
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On a broader perspective, whereas recent studies have been addressing 

therapeutic applications of cognitive bias modification (Eberl et al., 2012; Wiers et 

al., 2011), no clarity or agreement has been achieved on how approach tendencies 

impact on alcohol consumption and how the latter can be reduced by inducing an 

avoidance tendency. Future research would benefit from comparing approach 

tendencies within the same sample through different measures – R-SRC task, AAT 

and IAT. Avoidance strategies resulting from treatment were associated with higher 

risk of relapse when patients also presented with poor attentional control (Spruyt et 

al., 2013), yet this variable was not measured in the studies applying CBM. This 

could provide additional information on who is actually benefitting from the training.  

 

4.2  Strengths and limitations 

This study has clear strengths in the recruitment process employed, as we 

succeeded in obtaining quite a unique population in terms of age and drinking 

behaviours and in matching this sample to controls equivalent in age, gender, pre-

morbid intelligence, depression and anxiety levels. 

At the same time, limitations of this study should be taken into account when 

assessing if our findings could be extended to other populations. Firstly, both heavy 

drinkers and controls were mainly young university students. Despite the high scores 

on the AUDIT and reports of high levels of alcohol consumed, it is likely that their 

drinking patterns differ from those of an older and/or more dependent population. 

Secondly, self-reports of alcohol consumption can be limited in terms of validity and 

reliability, as people generally under-report the amount of alcohol they drink (Ely, 

Hardy, Longford, & Wadsworth, 2001). Thirdly, our sample size was fairly small, 

and this could have reduced the power of the statistical analyses including the 
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correlational analyses. Increasing the number of participants might have strengthened 

our findings and would have allowed further investigations on the effects of task 

order on response latency and accuracy. Additionally, although more males drink 

heavily, female participants were also under-represented and it is possible that with a 

different ratio of male/female participants differences related to gender could have 

been explored. Fourthly, we did not allocate an equal number of participants to the 

conditions in which the R-SRC was administered (compatible task in the first block 

vs compatible task in the second block). This limited the possibility of exploring 

order effects. Lastly, our conclusions on the difference approach tendency presented 

by heavy drinkers and control on the R-SRC take were confirmed by a one-tailed t-

test. The test was used on the basis of results congruent to our hypothesis but with a 

two-tailed t-test the difference between the groups would have not been significant.  

 

4.3 Conclusions  

In summary, this study provides further evidence that motivational tendencies 

are associated with drinking behaviours. Our findings suggest that heavy drinkers 

present an approach tendency towards alcohol-related cues. Future research could 

address issues of causation and further explore the relationships between 

motivational tendencies, neuropsychological variables and alcohol consumption in a 

prospective, longitudinal study.   
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1. Introduction 

The empirical paper investigated motivational tendencies of heavy drinkers. 

The completion of the research was far from being linear, with issues in the 

recruitment process that eventually led to a major change in the design of the study. 

In this section I explore methodological issues that emerged in the recruitment, with 

a particular focus on the population initially investigated. I also present a brief 

summary of the concept of binge drinking and its effects on neuropsychological 

abilities; although a partial review, it sheds light on the characteristics of our sample 

in terms of drinking behaviours and cognitive functioning. Finally, I include 

reflections on the study carried out in terms of how it might inform future research.   

 

2. Alcohol Treatment in community settings 

The empirical study initially aimed to combine and replicate two studies that 

investigated alcohol dependent participants undergoing inpatient detoxification 

treatment. The first study focused on prospective memory (Griffiths et al., 2012), the 

ability to remember to perform intended actions in the future (Ellis & Freeman, cited 

in Kliegel, McDaniel & Einstein, 2008). Virtual Week (Rendell & Craik, 2000) was 

used as the main measure of prospective memory. The second study focused on 

approach avoidance tendencies (Spruyt et al., 2013), which were measured through 

the Relevant- Stimulus Response Compatibility task (R-SRC; Bradley, Field, Mogg 

& De Houwer, 2004; Mogg et al., 2003).  

We assumed that inpatient detoxification treatment is generally reserved for 

drinkers with severe symptoms of alcohol dependence. Such drinking patterns are 

likely to be chronic and to be accompanied by health and social difficulties. The 

negative impact of severe alcohol dependence on neuropsychological performance 
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has been widely researched (Ambrose, Bowden, & Whelan, 2001; Kopera et al., 2012; 

Lawrence, Luty, Bogdan, Sahakian, & Clark, 2009; Noel et al., 2001; Oscar-Berman, 

Kirkley, Gansler, & Couture, 2004; Pitel et al., 2007; Ratti, Bo, Giardini, & Soragna, 2002; 

Zinn, Stein, & Swartzwelder, 2004). We expected that such detrimental cognitive effects 

would influence the findings of studies conducted with inpatient participants. Hence, 

we aimed to investigate both prospective memory and motivational tendencies in 

alcohol dependent drinkers attending a community-based treatment. We designed a 

study for which we sought and obtained ethical approval from the City Road and 

Hampstead NHS REC and we liaised with alcohol specialist services both in North 

and South London for the recruitment of participants. A series of difficulties emerged 

in the process, both in recruiting a sufficient number of participants and during their 

actual testing. 

These difficulties forced the researchers to abandon the initial design, as in 

over six months of recruitment only thirteen participants were tested, whereas we 

aimed for a sample size of twenty participants to obtain sufficient statistical power. 

In order to complete our theses within the appropriate time-frame, we decided to opt 

to recruit young heavy drinkers. The new population would have been easier to 

recruit, yet would have added further knowledge on prospective memory and 

motivational tendencies of heavy drinkers.  

In order to reflect on the obstacles we faced during our initial recruitment, it is 

helpful to explore here the context of community based treatments, as its provision is 

less obvious than what we had foreseen. The National Institute for Health and 

Clinical Excellence (NICE, 2011) recommends community based treatment as first 

choice for the majority of the service users and the choice of treatment providers and 

intensity of treatment should be based on the severity of alcohol dependence. Whilst 

mild dependence could be treated in primary care, moderate/severe dependence 
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should be treated with a “structured intensive community based intervention” (NICE, 

2011). 

Assessment and diagnosis of alcohol dependence are based on levels of 

problematic drinking and alcohol intake, measured with the Alcohol Use Disorders 

Identification Test (AUDIT; Saunders, Aasland, Babor & Grant, 1993), the Severity 

of Alcohol Dependence Questionnaire (SADQ; Stockwell, Murphy, & Hodgson, 

1983), the Leeds Dependence Questionnaire (LDQ; Raistrick, Bradshaw, Tober, 

Weiner, Allison, & Healey, 1994) and the Alcohol Problems Questionnaire (APQ; 

Williams & Drummond, 1994). Service users reporting more than fifteen units a day 

or scoring twenty or higher on the AUDIT would be identified as needing further 

assessment for moderate/severe dependence. Once dependence is established, service 

users should be offered a community based withdrawal programme or, in case of 

concerns, a residential detoxification. 

According to the guidelines, service users could be treated in the community 

even when they present with very poor social support, physical issues or psychiatric 

comorbidities. The community treatment implies contact with staff ranging from two 

up to seven days a week for one-to-three weeks, depending on the severity of the 

dependence and additional risk factors (NICE. 2011). Initially treatment consists of 

an assisted alcohol withdrawal, generally facilitated by the administration of 

benzodiazepines; the second part of the treatment can combine pharmacotherapy to 

reduce cravings – usually acamprosate or oral naltrexone – with psychological 

interventions, such as individual or group therapy, relapse prevention interventions 

and/or involvements of carers/family members. Such treatments should take place in 

residential settings when the service users are homeless. Recent reports from 

National Treatment Agency for Substance Misuse (2013) and from National Drug 
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Treatment monitoring System (NDTMS; 2013) indicated that in 2011-2012 the 

majority of patients presenting alcohol misuse (harmful drinking and dependence) 

were treated through psychosocial interventions (likely to include information giving 

and motivational interviews in primary care). However, pharmacological 

interventions (generally prescribed by community based alcohol services) and 

rehabilitations in inpatient settings were respectively received by 11% and 10% of 

the population presenting with alcohol misuse. These statistics show that, in spite of 

the NICE guidelines, individuals diagnosed with alcohol dependence are equally 

likely to receive community based treatments as inpatient ones. 

 During the recruitment process we were told that the inpatient treatments in 

some services outnumber those in the community. Residential rehabilitation, 

although more expensive and with limited evidence supporting its use (Raistrick, 

Heather, & Godfrey, 2006), seems to be preferred when service users present with 

health risks or are less likely to not comply with treatment in the community. 

Alcohol withdrawal is associated to a series of physical and psychological 

symptoms: anxiety, depression, fatigue, irritability, disturbed sleep, loss of appetite, 

nausea, vomiting, sweating and increased heart rate. These arise in the twelve hours 

following the last drinks and can continue for weeks once abstinence is achieved. 

However, the major risks related to the withdrawal phase are associated to the 

occurrence of seizures, delirium tremens and hallucinations. Withdrawal 

complications are more likely to be experienced by service users who have higher 

levels of dependence, present concomitant psychiatric or medical conditions such as 

sepsis, epilepsy, severe hepatic disease, head injury, pain and nutritional depletion 

(Myrick & Anton, 1997). When withdrawal is not properly managed, these seizures 

and delirium tremens can result in injuries and even death (Sarff & Gold, 2010). 
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The study design implied that in the services involved staff members would 

introduce the research project to potential participants and refer interested individuals 

to the research team. It was surprising to discover that not many people were actually 

completing a community based treatment, often because services tended to choose 

the safest option of inpatient detoxifications (Robert Hill, 2014, personal 

communication). It is possible to explain services’ caution with a population of 

alcohol dependents that in London might differ from the general British population. 

In London, and especially in the south of the city, a large part of the service users 

treated appeared to belong to ethnic minorities, often presented with health issues 

and lived in isolation. These factors impacted on the number of outpatient 

detoxifications completed by the services but also on the eligibility of the service 

users to our study, as they did not meet our inclusion criteria. The most frequent 

reasons of exclusion were psychotic diagnoses (schizophrenia and bipolar) and lack 

of fluency in English. In north London we were told that service users attending 

outpatient detox were more “functional”, with full time jobs and did not tend to 

engage in post-withdrawal therapeutic intervention, such as groups or relapse 

prevention; henceforth they were also less motivated to take time off to participate to 

our study. Furthermore, not all service users who met our inclusion criteria were 

willing to participate, and our monetary compensation did not suffice to increase 

their motivation. 

  The other recruitment related issue concerned the nature of our testing 

sessions. We utilised two computerised tests – the Virtual Week and the R-SRC task- 

as main measures, aware that they required a basic computer literacy. However, 

during the tests it became apparent that some service users had never used a 

computer and were not able to complete the tests. We decided to include a minimum 
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level of computer literacy among our inclusion criteria to reduce the occurrence of 

such difficulties. Furthermore, the testing session involved neuropsychological 

measures and questionnaires, which elicited anxiety in participants with limited 

literacy skills. These difficulties prolonged the testing sessions to over two hours, 

with additional fatigue effects. Given the neuropsychological impairments often 

experienced by alcoholics, it was likely that the performance on tests administered in 

a long session was influenced by a decline in attention, concentration and potential 

anxiety. 

With hindsight, we should have considered these factors and simplified the 

testing regime. However, the study represented the final project of two theses and 

thus combined two studies.  This maximised benefits from the joint recruitment, and 

testing.  Unfortunately, it also led to testing sessions which were tiring for the 

participants tested and discouraging for potential participants who were unable to 

attend sessions longer than two hours. 

 Besides the characteristics of our study, recruitment of alcohol dependent 

participants undergoing outpatient treatment is likely to be difficult for any 

researcher. It might have been helpful to survey the frequency of outpatient 

detoxifications to predict whether a reasonable simple size was achievable in the 

planned time-frame. Additionally, piloting the testing with a few service users could 

have helped in obtaining a more user friendly design and more reliable data.  

 

3. Binge Drinking 

The empirical paper focused on automatic motivational tendencies in a 

sample of young adults. Participants reported drinking levels sufficiently high to 

raise concerns for alcohol dependence, although none of them were help-seeking. 
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Their average scores on the AUDIT were above twenty, which indicated problematic 

drinking. We found only a limited difference in neuropsychological performance 

between this group and the controls, mainly in the domain of executive functions. 

Given that the young students were well-functioning and attending a prestigious 

university, the large amount of alcohol consumed can appear surprising.  

I propose here an overview of the recent literature on drinking behaviours of 

young people, with a focus on binge drinking, as it can be informative on our 

participants’ drinking patterns. It also suggests potential direction for future research, 

which could combine the identification of potential drinking pathways and 

motivational tendencies.  

Alcohol consumption appears overall to be stable over recent years, especially 

for drinkers aged 16-24; however, 23% of men and 18% of women in this age group 

report regular binge-drinking, here defined as consuming the double of daily safe 

limit in one occasion – eight units for men and six for women (Lifestyle Statistics, 

Health and Social Care Information Centre, 2013).  

The definition of binge drinking has been somehow controversial and it has 

often been based on three factors: quantity, frequency and time-frame.  

Quantity refers in general to the amount of alcohol consumed in a single 

drinking episode. One of the oldest definitions identified a binge as a drinking 

session in which at least five alcoholic drinks are consumed (Cahala, Cisin, & 

Crossley, 1969; cited in Courtney & Polich, 2009). Such amounts  were later  

lowered for women to four drinks to take into account a different metabolic rate 

(Wechsler, Davenport, Dowdall, Moeykens, & Castillo, 1994; cited in Courtney & 

Polich, 2009) and the ratio 5/4 drinks for males/females has been largely accepted.  
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Frequency is another factor to consider as indicative of a behavioural drinking 

pattern. Townshend and Duka (2005) proposed to use the Alcohol Use Questionnaire 

(AUQ; Mehrabian & Russel, 1978; Townshend & Duka, 2002) to calculate a Binge 

Drinking score, on the base of number of hourly drinks, number of alcohol 

intoxications over the previous six months and percentage of intoxication over the 

overall drinking episodes in the same period.  

The last factor to take into account is time-frame, which is the length of time 

to observe in order to distinguish binge drinking from alcohol dependence. Different 

studies have proposed time frames ranging from a week (Kokavec & Crowe, 1999; 

cited in Courtney & Polich, 2009) up to a year (Cranford, McCabe, & Boyd, 2006; 

cited in Courtney & Polich, 2009).  A period of six months seems to be the best 

compromise between a time that allows variety in drinking behaviours and yet 

maintains some reliability in the recollection of drinking behaviours (Hartley, 

Elsabagh, & File, 2004; Townshend & Duka, 2002, 2005; Weissenborn & Duka, 

2003).  

Binge drinking - large amounts of alcohol consumption followed by periods 

of abstinence - is comparable to repeated withdrawal from alcohol (Townshend & 

Duka, 2005).  Such patterns seem to take a toll on neuropsychological functioning. In 

comparisons to abstainers, binge drinkers presented with impaired executive 

functions and episodic memory (Hartley et al., 2004), spatial working memory and 

pattern recognition (Weissenborn & Duka, 2003).  

Effects of binge drinking on cognitive performance have been compared to 

the changes that normally occur with aging, especially in relation to the domain of 

executive functions (Sanhueza, Garcia Moreno, & Exposito, 2011). At the same 

time, there is also evidence that these effects are reversible; when comparing binge 
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drinking students to non-drinkers, the first group obtained lower scores on measures 

of episodic working memory and response monitoring, yet the binge drinkers who 

gave up binge drinking performed returned to normal cognitive performance when 

re-tested two years later (Mota et al., 2013).  

There is a growing body of evidence that associates binge drinking with 

neurophysiological changes and highlights the vulnerability of the brain in the age in 

which binge drinking typically occur.  However, these studies mainly compare binge 

drinkers to non-drinkers and structural changes in the brain could be attributed to the 

global alcohol intake rather than to binging drinking patterns (Petit, Maurage, 

Kornreich, Verbanck, & Campanella, 2013). In fact chronic alcoholics and binge 

drinkers share similar structural and functional neurological activities, with binge 

drinkers performing on average slightly better than alcoholics (Kokavec & Crowe, 

1999; Petit et al., 2013). Only a few studies have compared heavy drinkers with 

different drinking patterns (binge drinkers versus regular drinkers) in terms of how 

those impact on neurological abilities and have provided evidence of binge drinking 

having more harmful consequences (Campanella et al., 2013; Maurage, Joassin, 

Speth, Modave, Philippot, & Campanella, 2012).  

Binge drinking appears a drinking pattern more common among adolescents 

and young adults than among older drinkers, however no clear relationship has been 

established between binge drinking and later development of alcohol dependence 

(Petit et al., 2013). Although a few epidemiological studies have linked binge 

drinking in youth to an increased risk of alcohol abuse and dependence in adult life 

(Chassin, Pitts, & Prost, 2002; Viner & Taylor, 2007; all cited in Petit et al., 2013), 

the mechanisms underlying the increased risk have not been identified. Given the 

early effects of binge drinking on neurological domains, it might be possible to 
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hypothesise the presence of neurobiological mechanisms playing a role in the 

increased risk of alcohol dependence. Impaired inhibitory control has been identified 

as risk factor for alcohol abuse (Lopez-Caneda, 2012). It is possible that, in line with 

the incentive-sensitization theory (Robinson & Berridge, 1993, cited in Field, 2008), 

binge drinking reinforces the salience of alcohol-related cues and increases the 

craving for alcohol; as inhibitory control is impaired by binge drinking patterns (Petit 

et al., 2013), young drinkers might find more difficult to resist the urges of drinking 

and henceforth increase frequency and amount of alcohol intake in a vicious circle.   

Automatic motivational tendencies seem able to predict drinking behaviours 

in adolescents when inhibitory control is low, however the study did not report 

sufficient information on drinking patterns (Peeters, Wiers, Monshouwer, Schoot, 

Janseen, & Vollebergh, 2012).  

These findings confirm the utility of exploring the interaction between 

motivational tendencies and neuropsychological functions. However, it is interesting 

that whereas binge drinking should be further investigated, no valid measures of the 

construct are available. Townshend & Duka (2005) studied mood and cognitions in a 

population of young heavy drinkers; to identify the binge drinkers, they calculate a 

Binge Score on the basis of AUQs and selected the 33% of the sample with a highest 

Binge Score as binge drinkers and the 33% of the sample with the lowest Binge 

Score as controls. Such procedure could have been applied to our study but it would 

have also changed the final sample as Binge Score do not correlate to weekly alcohol 

intake (Townshend & Duka, 2005) and we preferred the AUDIT scores as index of 

problematic drinking. We calculated the Binge Drinking Score on the basis of the 

AUQ scores, however we could not classify the participants as binge drinkers as a 

clinical cut-off is not available. It appears evident that a lack of consensus of what 
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identifies binge drinkers limits this review and, more broadly, research on binge 

drinking. Different studies adopt different definitions, impacting comparisons among 

studies and generalisability of findings. 

 

4. Conclusions and Recommendations 

The first part of this section describes how difficulties encountered in the 

recruitment of participants forced the research team to change the initial design of 

our study and to investigate another population. On the basis of our experience, 

future research investigating alcohol dependent individuals should take into account 

a variety of pragmatic difficulties that can occur in the recruitment. Local cultures in 

the service involved and characteristics of the local population, in our case North and 

South London, can significantly affect the recruitment. More pragmatic issues such 

as nature of tests, length of testing session, potential confounding variables such 

performance anxiety and fatigue should be also considered.  

The second part of the section explores the concept of binge drinking. An 

increasing number of studies have focused on such drinking patterns, yet researchers 

appear to have neglected the lack of agreement on what constitutes binge drinking. 

Additionally, as it mainly represents a drinking modality of a sub-group of young 

people and it is considered a potential risk factor for future alcohol problems, 

research would benefit from exploring further differential effects among different 

drinking patterns. In line with our investigation of motivational tendency, future 

research should further explore the relationships between approach tendencies and 

executive functions in people with alcohol use disorders, as these could have 

important clinical implications.    
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This study was conducted as a joint research project with Bradley Platt, fellow UCL 

clinical psychology doctorate student.  

Bradley’s study investigated prospective memory, the ability to remember to perform 

intended actions in the future, and it used the Virtual Week as its main measure. The 

study also explored the effects of Future Event Simulation (FES), an imagery 

intervention, on the participants’ prospective memory. 

Both projects were supervised at UCL by Professor Val Curran and Dr Sunjeev 

Kamboj. 

 

 

Joint work  

The design of the empirical study.  

Application for Ethical Approval. 

Liaison with specialist alcohol services for recruitment.  

Recruitment and testing of participants. 

Independent Work  

The literature review  

Quantitative analysis and the write up of the empirical paper 
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PROSPECTIVE MEMORY AND COGNITIVE BIASES IN ALCOHOL DEPENDENCE 

Participant Information Sheet 

We would like to invite you to participate in this research study. You should only participate 
if you want to; choosing not to take part will not disadvantage you in any way. Before you 
decide whether you want to take part, it is important for you to understand why the 
research is being done and what it will involve. Please read the following information 
carefully and discuss it with others if you wish. If anything is unclear and you would like 
more information, please ask us. Your participation in this study is completely voluntary. 
 
What is the purpose of the study? 
Interventions for alcohol and drug use are effective at reducing people’s alcohol and/or 
drug use during detoxification. Nevertheless, some people alcohol and/or drug use 
increases after they finish treatment. The reasons for relapse are not fully understood, but 
some researchers claim that it is related to people’s thinking abilities. This study aims to 
examine the effects of alcohol and/or drug use on peoples’ thinking abilities. 
 
Why have you been chosen? 
We are inviting people who have no history of being diagnosed with alcohol dependence or 
any substances other than nicotine, stroke or head trauma with loss of consciousness for 
more than 30 minutes, psychosis or learning disability. Unfortunately, you will not be able 
to participate if you have participated in one of the previous studies by our research group.  
 
Do you have to take part? 
No. It is up to you to decide whether or not to take part. In other words, you participation is 
voluntary. A decision to withdraw at any time will not affect the standard of your 
education. Even after agreeing to take part, you can withdraw yourself without giving any 
reason. You may withdraw your data from the project at any time up until it is transcribed 
for use in the final report. 
 
What will happen to me if I take part? 
If you do decide to take part, you will be given a copy of this information sheet to keep and 
will be asked to sign a consent form. Thereafter, a researcher will organise an appointment 
to meet with you.  

At this appointment, you will be asked to complete a mixture of ten computer-based and 
paper-based tasks, and some questionnaires. This appointment will last approximately two 
hours, with one short break. 

The tasks will assess your prospective (ability to remember something in the future) and 
episodic (ability to remember verbal information over short time interval) memory, 
attention and “executive function” (ability to initiate, plan and perform specific 
behaviours). The questionnaires will measure the severity of your alcohol use and any 
symptoms of depression and/or anxiety.  

One of the computer-based tasks will assess your reactions towards alcohol related images. 
You will be shown different images on a laptop screen and will be instructed to respond to 
the images by pressing buttons on the keyboard. 
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To attend the appointment, you need to abstain from any alcohol, narcotic, benzodiazepine 
or illicit substance use for the previous 24 hours (you can ask the researchers for further 
clarification). You will be expected to give a breathalyzer reading on the day of testing. 

After three months, we will contact you via phone and ask you about your drug and alcohol 
use over the past three months. Seeking to gain accurate records of data, these telephone 
interviews will be audio-recorded. If you like, you can attend an optional face to face 
interview. 

Expenses and Payment 

By taking part in this research, you will contribute to a better understanding about the 

treatment of alcohol dependence. As a thank you for your participation, you will be paid 

between £12 and £18 (£6 per hour) at the end of the testing session. 

 
What are the risks of taking part in this research? 
There are very minimal risks to taking part in this study. Both during and after your 
appointment, you may fell upset and experience urges to use alcohol or concerns about 
your cognitive abilities. Please share your concerns with the researcher, your healthcare 
worker or general practitioner, who will be able to help.  
 
At any point, you are free to complain about the way you have been approached or treated 
by members of staff or researchers, and the nature of the research project. Please use the 
National Health Service or University College London complaint mechanisms about your 
concerns. For independent advice and support you can contact Camden and Islington 
Advice and Complaints Service (was PALS), which offers help, support, information and 
advice to patients and their relatives, friends and carers. Their contact details can be found 
at the end of this document. 
 
In the unlikely event that you are harmed by taking part in this study, compensation may be 
available. If you suspect that the harm is the result of negligence on the part of the Sponsor 
(University College London), then you may be able to claim compensation. Please make the 
claim in writing to Professor Valerie Curran, who is the principal researcher for this study 
and is based at University College London.  Professor Valerie Curran will then pass the claim 
to the University College London’s insurers. You may have to bear the costs of the legal 
action initially, and you should consult a lawyer about this 
 
Will my taking part in this study be confidential? 
In compliance with the Data Protection Act 1998, the researchers will record, process and 
store confidential information in a fashion designed to avoid inadvertent disclosure. 
Nevertheless, the researchers will need to breach confidentiality when there appears 
sufficient evidence to raise serious concern about the healthcare, welfare or safety of you, 
children or vulnerable adults 
Your GP will also be notified of your participation in this study with your consent.  
 
What will happen to the results of the research? 
The results of the study will be retained and written up as part of Doctoral research 
conducted at University College London (UCL). The UCL Records Office maintains archived 
records in a safe and secure off site location. Access to stored records is strictly controlled. 
The results could also be published in a journal. Any publication will uphold confidentiality 
and anonymity. If you provide consent, you will be sent a copy of the publication and a 
summary of the findings.  
 



120 
 

 
 
 
If you are interested in taking part in this research: 

 Please contact the researcher Bradley Platt or Tommaso Italiano via telephone or 
email  

 
Mr. Bradley Platt 
Trainee Clinical Psychologist 
Research Department of Clinical, Educational & Health Psychology  
University College London, 1-19 Torrington Place, London WC1E 7HB  
Email: , Phone:  
 
Mr. Tommaso Italiano 
Trainee Clinical Psychologist 
Research Department of Clinical, Educational & Health Psychology  
University College London, 1-19 Torrington Place, London WC1E 7HB  
Email: , Phone:  
 
Professor Valerie Curran 
Research Department of Clinical, Educational & Health Psychology  
University College London, 1-19 Torrington Place, London WC1E 7HB  
Email: v.curran@ucl.ac.uk, Phone: 020 7679 1898, Fax : 020 7916 1989 
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Appendix D: Consent Form for Participants 
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INFORMED CONSENT FORM 
 
Title of Project: Prospective memory and cognitive bias in heavy drinkers 
 
This study has been approved by the UCL Research Ethics Committee:  
 
Please tick each box once you have read it.  
 

I confirm that I have read and understood the subject information sheet 
for the above study 

 

I have had the opportunity to ask questions about the study, which have 
been fully answered to my satisfaction 

 

I understand that if I decide at any time that I no longer wish to take part 
in this project, I can notify the researchers involved and withdraw 
immediately 

 

I understand that the interview at the end of the programme will be 
recorded 

 

I give permission for the researchers to process my personal information 
for the purposes of this research study. I understand that such 
information will be treated as strictly confidential and handled in 
accordance with the provisions of the Data Protection Act 1998. 

 

I agree to take part in the above study.  

I confirm that I will have not used alcohol, narcotics, benzodiazepines and 
any illicit substances in the 24 hours prior to the testing session. 

 

I understand that I can withdraw my data from the project at any time up 
until it is transcribed for use in the final report or a scientific publication 

 

I agree to give a breathalyzer reading before completing the research 
tasks and questionnaires 

 

I agree to my telephone conversations to be audio-recorded for the 
purposes of data collection 

 

I understand that I must not take part in this study, if I have taken part in 
a previous study in the Clinical Psychopharmacology unit 

 

I understand that the information I have submitted will be published as a 
report and I will be sent a copy.  Confidentiality and anonymity will be 
maintained and it will not be possible to identify me from any 
publications. 

 

I understand that I 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.  

 

I agree to be contacted in the future by UCL researchers who would like 
to invite me to participate in follow-up studies 

 

 
 
 

 
 
 

 

Participant Name Signature Date 
 
 
 
 

  
 
 
 
 

Researcher taking Consent Signature Date 
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